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ABSTRACT
Angina is a common manifestation o f coronary heart disease (CHD). It is usually managed in
primary care, and possibly many cases are medically undetected. This thesis investigates the
prevalence, prognosis, and diagnosis o f angina from a population-based perspective, using data
from repeated questionnaires and medical record reviews in the British Regional Heart Study, a
study o f 7735 middle-aged men followed from 1978 to 1997.

Diagnosed angina and angina symptoms (effort-induced chest pain) were common. Angina was
a very strong risk factor for major CHD and cardiovascular events, but prognosis was better
than that for definite myocardial infarction. Excess risk diminished with increasing event-free
survival, and classical risk factors (age, smoking, blood pressure, cholesterol) determined the
level o f risk. Although diagnosed angina conferred higher risk than symptoms only, effortinduced chest pain among men without diagnosed CHD was strongly predictive o f major CHD
events, and should be considered an indicator of unrecognised CHD. Effort-induced chest pain
increased risk whether or not all the additional classical angina criteria were fulfilled, but CHD
was more likely to be diagnosed if symptoms conformed to the classical definition. This
suggests the need for re-appraisal of angina diagnostic criteria. The results did not suggest an
important role o f social class in the prognosis, diagnosis or investigation o f angina. The
strongest determinant o f referral to secondary care was age (inverse association).

Over the study period, the major CHD event rate fell among men with and without pre-existing
CHD. The.prevalence o f angina symptoms also fell, but the prevalence o f diagnosed CHD
remained stable, emphasising the ongoing burden o f CHD and need for treatment.

This study provides insight into the burden and prognosis o f diagnosed angina and angina-like
chest pain, and has implications for diagnosis and management o f angina in clinical practice and
measurement o f angina in epidemiological studies.
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General abbreviations
CHD

Coronary heart disease

CVD

Cardiovascular disease

MI

Myocardial infarction

EGG

Electrocardiogram

CABG

Coronary artery bypass graft

PTCA

Percutaneous transluminal coronary angioplasty

BRHS

British Regional Heart Study

Symptom-based measures assessed by chest pain questionnaire
Angina (Q)

Angina symptoms (effort-induced chest pain)

Definite angina (Q)

Angina symptoms that fulfil the four additional BRHS criteria

Possible angina (Q)

Angina symptoms that do not fulfil all four additional BRHS criteria

Rose angina (Q)

Angina symptoms that fulfil the four additional WHO (Rose) criteria

PMl (Q)

Possible myocardial infarction symptoms (severe prolonged chest pain)

CHD (Q)

Angina (Q) or PM l (Q)

Subject recall o f doctor diagnosis assessed by questionnaire
Angina (DR)

Subject-reported doctor-diagnosed angina

M l (DR)

Subject-reported doctor-diagnosed myocardial infarction

CHD (DR)

Subject-reported doctor-diagnosed myocardial infarction or angina

Stroke (DR)

Subject-reported doctor-diagnosed stroke

Diabetes (DR)

Subject-reported doctor-diagnosed diabetes

Events ascertained by medical record review
Angina (GP)

Medical record o f angina [includes diagnoses o f ‘possible angina’]

M l (GP)

Medical record o f myocardial infarction that fulfils definite Ml criteria

Possible Ml (GP)

Medical record o f acute coronary event that does not fulfil definite Ml
criteria

Stroke (GP)

Medical record o f definite stroke

CABG (GP)

Medical record o f coronary artery bypass graft

PTCA (GP)

Medical record o f percutaneous transluminal coronary angioplasty
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CHAPTER 1. INTRODUCTION

1.1 SUMMARY
Coronary heart disease (CHD) is a leading cause of mortality in Britain, and angina is one o f the
most common manifestations of CHD. It is likely that angina is often diagnosed and managed
solely in primary care, and possibly many cases remain medically undetected. Studies based on
patients referred for specialist investigation may not present a full picture o f the disease in the
community. The study of angina at a population level is important from a clinical and public
health standpoint, because o f the need to identify and treat individuals at risk o f major
manifestations o f CHD (heart attacks and sudden death). It is also o f value from an
epidemiological perspective, because o f the need for valid measures o f angina in cardiovascular
research studies. In this thesis, data from the British Regional Heart Study (BRHS), a
prospective cardiovascular study, are used to investigate the prevalence, prognosis, and
diagnosis o f angina, from a population-based perspective. Strengths o f the BRHS o f particular
importance for addressing the research hypotheses include the socially and geographically
representative nature o f the study population, the observational (non-interventional) nature o f
study, and the high rates o f follow-up. In addition, repeated assessments o f CHD symptoms and
events over a twenty-year period provide insights into secular trends in angina prevalence,
diagnosis, and prognosis.

1.2 THE IMPORTANCE OF CORONARY HEART DISEASE
Diseases o f the heart and circulatory system are the main cause o f death in the United Kingdom
(UK).' O f these, the largest component is coronary (ischaemic) heart disease (CHD), which in
2000 accounted for 52% o f total circulatory deaths, and 60% o f circulatory deaths among men.
About one in four men and one in six women die from CHD; 36% o f these deaths occur among
men and women under 75 years of age. Thus CHD is an important cause o f premature mortality,
accounting for about a quarter o f premature deaths in men.' Although recent decades have seen
a substantial fall in CHD deaths in many Western countries including the UK,^ rates in the UK
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have not fahen as dramatically as those in many other countries and are still among the highest
in the w o rld / However the mortality statistics present only a part o f the picture. CHD is a
chronic condition that causes morbidity and disability, although the population burden o f this
morbidity is much more difficult to quantify.

1.2.1 PATHOPHYSIOLOGY
CHD covers a group o f clinical syndromes that includes chronic conditions such as angina
pectoris, and acute events such as myocardial infarction, myocardial insufficiency, and sudden
death, but the common underlying pathology is atherosclerosis o f the coronary arteries.
Atherosclerosis is a disease o f the arterial wall, in which the arterial channel is narrowed by the
formation o f raised patches o f atheromous plaque that develop in the inner lining o f the artery.
The atheroma consists o f a mixture o f low-density lipoproteins, fibrous tissue, decaying muscle
cells, blood platelets, calcium and cholesterol. The danger o f such plaques lies both in their size
and in their tendency to fissure and ulcerate."* A plaque may obstruct coronary blood flow,
causing ischaemia and chronic angina (see section 1.3.1); it may also fissure or rupture resulting
in the formation o f a thrombus (abnormal blood clot), which may occlude the artery, leading to
an acute major coronary ‘event’ - myocardial infarction (Ml) or sudden death.^ Even if such an
occlusion does not occur, fissure healing may result in a larger plaque and a progression o f
arterial obstruction. Factors associated with the development o f coronary atherosclerosis include
increased age, male sex, cigarette smoking, increased blood cholesterol concentration,
hypertension, and diabetes.^

1.2.2 CHEST PAIN AND CORONARY HEART DISEASE
Chest pain is usually the first symptom that alerts an individual to underlying CHD, although
the disease may be well advanced before symptoms are manifest. Indeed, symptomatic CHD is
generally

regarded

as

an

end-stage

disease

pre-dated

by

long-standing

sub-clinical

atherosclerosis.^'^ The two most frequent symptomatic (clinical) manifestations o f CHD, MI and
angina, are each characterised by a particular type o f chest pain. The descriptions o f these chest
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pain syndromes are among the most important tools available to the clinician in the diagnosis of
Chest pain is a very common symptom in the general population and has a
multiplicity o f causes.'^ However diagnostic efforts are usually focused on the exclusion of

CHD.^°

1.3 THE SYNDROME OF ANGINA PECTORIS
“Those w ho are afflicted with it are seized w hile they are walking (more especially if it be uphill, and soon after
eating) with a painful and m ost disagreeable sensation in the breast, which seem s as if it would extinguish life, if it
were to increase or continue; but the moment they stand still, all this uneasiness vanishes.”^'

This first known description of ‘angina pectoris’ dates back to 1772, before coronary
atherosclerosis and myocardial ischaemia were understood. By the end o f that century, a link
between the symptom and coronary artery disease had been made.^^ Despite the knowledge that
has been acquired over subsequent centuries, the importance o f this clinical description o f the
symptom complex o f angina has remained. The classical definition has traditionally included
specification of the character, location, and duration o f pain, although the relationship to
exertion is generally regarded as the most important feature.'^ A typical description is o f an
oppressive, crushing retrosternal pain or discomfort that may radiate to the arms, neck, jaw ,
back or other parts o f the chest, is provoked by exertion or emotion, and is relieved within
minutes o f ceasing exertion. Such a description would usually be considered diagnostic o f CHD,
although it is recognised that angina due to CHD does not always conform to these typical
fe a tu re s .A n g in a is generally defined as stable if symptoms have been predictable over a
period o f weeks or months, rather than worsening in frequency or severity.

1.3.1 CAUSES OF ANGINA
Despite strictly referring to a s y m p to m ,th e term ‘angina pectoris’ has become synonymous
with cardiac chest pain, and in particular with chest pain originating from myocardial ischaemia:
a transient acute imbalance between myocardial demand and coronary blood supply. Partial
obstruction of a coronary artery by atheroma is much the commonest cause o f this ischaemia:
the narrowed artery fails to supply enough blood to the myocardium when demand is increased,
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such as during exertion. However, the presence o f coronary atherosclerosis does not invariably
result in anginal pain. It is usually considered that a coronary artery must be narrowed by at
least 50-70% before demand exceeds supply in conditions where demand is high, but other
factors such as the number and length o f stenoses and their changing diameter may affect this
figure.’^ Furthermore, development o f collateral circulation may compensate for the obstructed
artery. For these reasons it is believed that acute coronary events often occur without a history
o f anginal pain, and that sudden cardiac death may occur without any previous symptoms.
Symptoms o f angina are not exclusively due to coronary atherosclerosis: much less commonly
other cardiac problems such as severe aortic valve stenosis or cardiomyopathy can provoke the
same syndrome. It is also thought that coronary artery spasm can result in a transient narrowing
o f the arteries, inducing ischaemia and ‘angina’ that is not necessarily related to exertion.^'^"^*

1.3.2 DIAGNOSIS OF ANGINA
Neither a physical examination nor a resting electrocardiogram (EGG) is particularly helpful in
the diagnosis o f stable effort-related angina due to CHD, as commonly both are n o rm a l.T e s ts
such as the exercise EGG, or exercise (or other stress) myocardial perfusion imaging are more
useful in identifying effort-induced ischaemia, but these are not perfect diagnostic tests, and a
negative result does not rule out angina due to GHD.^°’^' Coronary angiography is considered
the most reliable tool to ascertain the anatomical severity o f coronary artery disease, but it is an
invasive procedure that carries a small risk o f mortality.^^ Considerable diagnostic importance
has traditionally been placed on the clinical history and description o f chest pain, and it is
thought that a confident diagnosis o f CHD may often be made solely on this basis.^^

1.3.3 TREATMENT OF ANGINA
Treatment o f stable angina due to CHD has two main goals: symptom relief (to improve quality
o f life) and prevention o f MI and cardiac death.^^’^^ Until relatively recently, treatment was
largely directed toward the first aim. Nitrates and beta blockers were the first drugs used in the
treatment

o f angina;

calcium

antagonists
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were

introduced

in the

1970s.

Invasive

revascularisation procedures were also used from the 1970s onward. In coronary artery bypass
grafting (CABG), a section o f vein or artery is used to reroute the blood supply around the
affected obstructed area. Subsequently, percutaneous transluminal coronary angioplasty (PTCA)
was introduced, a less radical procedure in which the stenotic artery is widened by introduction
and inflation o f a balloon catheter. CABG and PTCA are also directed primarily at symptom
relief. There is currently no compelling evidence that PTCA reduces risk o f Ml and death
among people with stable angina,^'^’^^ but CABG has been demonstrated to reduce mortality
compared to medical therapy among high-risk patients, such as those with left main stem or
three-vessel disease.^"^’^^ A major advance in treatment effective in prevention o f cardiac events
and death has occurred only within the past d e c a d e .R e s u lts from large randomised trials with
clinical endpoints have demonstrated the effectiveness o f aspirin treatment in reducing risk of
coronary and cardiovascular events among patients with vascular disease,^^ "*^ and treatment
with statins (to lower total and LDL cholesterol) for patients with established CHD.^^"^^
Although the statin and aspirin trials have generally not been conducted among patients with
angina only (most o f the trial participants with established CHD have had a history o f MI), the
results tend to be considered applicable to this group (see section 1.5.1).

1.3.4 CLINICAL MANAGEMENT OF ANGINA
It has been said that angina is ‘the Cinderella to acute coronary syndromes’.'*^ Unlike acute MI,
for which the vast majority o f symptomatic cases in Britain result in hospital admission,'*’
angina has traditionally been diagnosed and managed in primary care'*^ and considerable
variation in management may exist.'*^’'*^‘^* Experts recommend that most (if not all) patients with
definite or suspected stable angina should be referred for cardiological assessment and/or
exercise testing in order to confirm the diagnosis or assess the need for invasive
intervention.*’’^’"^'* but it is likely that clinical practice in Britain has not reflected this ideal, in
part because adequate resources have not been available. In fact, evidence suggests that in
Britain a minority of patients with medically recognised angina reach specialist clinics."**’^^’^^
The National Service Framework for CHD^’ is a recent initiative in which ‘chest pain clinics’
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are being promoted in an attempt to increase access to cardiological services and investigations,
primarily for patients with new onset chest pain.

1.4 CONTEXT OF STUDY OF ANGINA
Most studies examining the prognosis o f angina have been based on patients being investigated
in hospital clinics. While these studies are able to assess the prognostic importance o f various
angiographic and functional parameters, these patient series are not necessarily representative o f
angina as it occurs in the general population. It has long been recognised that patients reaching
specialist care and those referred for coronary angiography are likely to represent a selected and
probably severe sub-group o f all those with angina.^^’^^'^’ The selection factors operating on this
group are likely to depend on the referral practice o f general practitioners, and the clinical
policies o f secondary care providers, and have probably varied considerably over time, as
referral, diagnostic and treatment patterns have changed.

Because the diagnosis and management o f angina in Britain is usually the responsibility o f the
general practitioner, studies that are based on angina cases ascertained in primary care are o f
great importance. However even these may not provide the full picture, as it is believed that
many cases remain medically u n re c o g n is e d '7,60-64

chest pain questionnaire developed by

Geoffrey Rose in 1962^^ was intended to identify people with angina in a population, including
those who had not been diagnosed. Subsequent population studies have shown that screening
middle-aged men with this chest pain questionnaire and a resting ECO reveals a substantial
prevalence o f definite or possible CHD that exceeds the prevalence o f medically recognised
cases.^^'^^ Rose argued that so-called ‘sudden death’ is likely to have been preceded in many
cases by minor cardiac symptoms or electrocardiographic ischaemic abnormalities that would
not necessarily have come to medical a t t e n t i o n . C h e s t pain is a very common symptom, and
the threshold at which, or the urgency with which, individuals seek medical help and therefore
gain access to a diagnosis may vary g r e a t l y . E v e n among those who do seek medical help
for chest pain, CHD may well be u n d e r - d i a g n o s e d . F o r these reasons, a population-based
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approach to the study o f angina is necessary, in order that the burden and prognosis o f angina
like chest pain, as well as that o f diagnosed angina, may be characterised, and the association
between angina-like chest pain and diagnosis o f CHD can be investigated.

1.5 THE STUDY OF ANGINA AT A POPULATION LEVEL
The WHO (or Rose) chest pain questionnaire has been used in numerous epidemiological
studies to estimate angina prevalence in populations. In addition, numerous studies have been
carried out among patients with established CHD who have been referred for specialist
investigation in secondary care. However, very few studies have used the chest pain
questionnaire together with measures o f diagnosed angina in order to investigate the prevalence,
prognosis, and medical diagnosis and investigation of angina, at the population level. Such a
study can address fundamental questions - specifically, what is the prevalence and prognosis o f
diagnosed angina and angina-like chest pain in the British population? How does the prognosis
compare with that o f MI and other forms o f CHD? To what extent do the ‘established’ coronary
risk factors determine the risk o f a major CHD event once symptomatic angina is present, and
do social factors also play a role? Are there social or demographic inequalities in the diagnosis
and investigation of angina in Britain? Have there been changes over time in Britain in the
prevalence o f angina, in patterns of diagnosis, and in prognosis? These questions are addressed
in subsequent chapters o f this thesis using data from the British Regional Heart Study. Their
clinical, public health, and epidemiological importance is outlined below.

1.5.1 CLINICAL AND PUBLIC HEALTH IMPORTANCE OF THE STUDY OF ANGINA
The prevention and management o f CHD in Britain is a major public health issue because CHD
is such a common and serious condition.^^’^^ Information on the occurrence, prevalence and
natural history o f angina and other forms o f CHD is necessary both for appropriate clinical
management, and for health care planning and p o l i c y . Fu r t h e r mo r e , there is particular
uncertainty and concern about how well or consistently angina is diagnosed and managed in
Britain,"^^ as population-based information is lacking.

31

In recent years CHD prevention policy has received great attention, not least because of
advances in medical treatment. Evidence o f the benefits o f aspirin in the treatment o f clinical
and statins in both the treatment"*^^^ and prevention’*’^^ o f CHD, has had a significant
impact on prevention policy, which was previously predominately focused on lifestyle change
and control o f hypertension. CHD prevention guidelines draw a clear distinction between
‘primary’ and ‘secondary’ p r e v e n t i o n . I n the former case (i.e. among people without
established CHD), it is recommended that the overall estimated absolute risk o f CHD as
predicted by the levels o f established risk factors (such as age, smoking, serum cholesterol
concentration, and blood pressure) should guide management decisions, rather than the presence
or level or any specific risk factor in isolation.^^ With regard to secondary prevention, subjects
with established CHD tend to be treated as a relatively homogeneous high-risk group. However,
most information on the prognosis o f patients with established CHD relates to those with MI.
There is limited understanding o f the long-term risk associated with angina specifically, and
existing information on prognosis does not provide a clear or consistent picture.^'*’^^ The extent
to which angina should be regarded similarly to MI is unclear, and there remains some
uncertainty regarding appropriate management.^^ Furthermore, management o f established
angina is not the only issue. It is also important, from a clinical and public health standpoint, to
investigate the possible burden of medically unrecognised angina in the community. People who
experience chest pain suggestive o f angina but who are not known to have CHD may be at
increased risk o f major manifestations o f CHD, and may stand to benefit from further
investigation and treatment. However the detection and management o f symptomatic but
undiagnosed CHD falls between primary and secondary prevention and has received veiy little
attention.

The falling rates o f CHD mortality in Britain^ may give the impression that the problem o f CHD
is abating. However the changes in mortality are only one part o f a complex picture. O f
particular importance is the possibility that falling CHD mortality may have resulted in an
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increase in CHD prevalence^’*^ - in other words a greater population burden o f angina and
CHD, and an increased need for health services. Assessment o f changes over time in the
prevalence and prognosis o f angina is therefore o f considerable public health importance.

1.5.2 EPIDEMIOLOGICAL IMPORTANCE OF THE STUDY OF ANGINA
There is a need for valid measures o f angina in epidemiological studies. In cardiovascular
epidemiology, focus has shifted from coronary death to non-fatal major acute events, and to less
severe manifestations o f CHD.^^ ^^ However the definition o f angina in research studies presents
special difficulties, because it is an intermittent and chronic condition rather than an acute event,
and because the clinical diagnosis is based on symptoms and is therefore difficult to
standardise.^^ There are no agreed ‘objective’ criteria that are used both in clinical practice and
epidemiological studies, as is the case for the diagnosis o f definite MI. In fact, there has tended
to be a dichotomy between clinical and epidemiological approaches to the study o f angina.
Clinical studies have traditionally placed emphasis on angina as confirmed by hospital
investigation (such as angiography), while epidemiological studies have tended to use Rose’s
definition o f angina based on chest pain questionnaire as the sole measure o f angina. However
there has been little critical assessment o f Rose’s original angina definition, and little evaluation
o f the need for other types o f angina measures in epidemiological studies, such as those based
on diagnostic history or treatment. An understanding o f the interrelationships between different
measures o f angina (including measures based on chest pain questionnaire and those based on
diagnostic history), as well as knowledge o f their prevalence and prognosis, is necessary in
order to inform the ascertainment and definition o f angina in research studies.

1.5.3 ANGINA IN THE CONTEXT OF OTHER CHD
The study of angina is complicated by the fact that it is part o f a spectrum o f symptomatic and
silent manifestations o f CHD. In particular, symptomatic manifestations o f CHD are often
viewed as a hierarchy in which angina is subordinate to MI, as no permanent damage to the
heart has yet been sustained. Therefore angina is usually considered in the context o f MI. Much

33

interest focuses on ‘uncomplicated’ angina (angina occurring as first manifestation of CHD) as
once an MI has occurred this is regarded as the dominant factor in terms o f prognosis and
management. While angina is the main subject o f this thesis, it is also necessary to consider
aspects o f the epidemiology o f MI, and o f CHD overall, in order to put the findings on angina
into an appropriate context.

1.6 THE BRITISH REGIONAL HEART STUDY: AN OPPORTUNITY FOR THE
STUDY OF CHEST PAIN AND CORONARY HEART DISEASE
The British Regional Heart Study (BRHS) is a prospective study o f cardiovascular disease in
which middle-aged men from 24 British towns have been followed up for over twenty years.
The major aims o f the BRHS are (i) to determine the reasons for the geographic variation in
cardiovascular disease

in Britain, (ii) to

investigate the

individual

determinants of

cardiovascular disease, and (iii) to study the occurrence, natural history and management o f
cardiovascular disease in Britain. This thesis aims to make a contribution to this third aim.

Full details o f the BRHS methodology are presented in chapter 3. The BRHS is based on a
sample o f men who are representative o f British middle-aged men in terms o f social class and
geographic region. Since the baseline examination in 1978-80, the men have been followed up
via subsequent postal questionnaires to study participants, and for mortality and morbidity
through NHS central registers and biennial medical record reviews. Very high rates o f follow-up
have been achieved. The initial examination and the follow-up procedures have provided
assessments o f chest pain and ascertainment o f cardiovascular events and diagnosis over a
period o f 20 years, in addition to eliciting information on general health, other symptoms and
diagnoses, medication use, demographic and lifestyle factors, and disability. Diagnoses of
angina have been ascertained both by subject-report and medical record review.

Two features o f the BRHS design are particular strengths with regard to addressing the thesis
objectives. First, the BRHS is a population-based study in which diagnosed angina was
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ascertained, and chest pain elicited, among a representative sample o f British men. Therefore,
the study can give insight into medically unrecognised as well as recognised CHD. Second, the
BRHS is a purely observational study. There was no intervention, and no attempt was made to
influence clinical practice in the participating general practices. Therefore the study should
reflect the usual course of disease, and usual diagnostic and management practice.

Over the twenty-year period since the start o f the BRHS, CHD mortality has fallen in the UK,
and there have been important changes in the treatment o f CHD, as outlined above. While
results based on initial follow-up o f the BRHS cohort are likely to largely reflect the ‘natural
history’ o f CHD, the continuing morbidity follow-up and the repeated questionnaire
assessments also provide opportunity to investigate changes over time in angina prevalence and
prognosis.

1.7 OBJECTIVES AND STRUCTURE OF THE THESIS
This thesis presents an epidemiological study o f questionnaire-assessed chest pain and coronary
heart disease in British men, with special emphasis on angina-like (effort-induced) chest pain.
The relationship between angina-like chest pain, diagnosed angina, and occurrence o f major
coronary and cardiovascular events is examined. The aim is to investigate the prevalence,
prognosis, and medical diagnosis o f angina, from a population-based perspective. In order to
achieve this aim a series o f specific objectives are addressed. These are listed below together
with the thesis chapters in which they are addressed.

1. To ascertain the prevalence o f angina-like chest pain (as assessed by questionnaire),
diagnosed angina (as assessed by self-report and medical record), and other indicators o f
CHD, and to investigate the interrelationships between these measures. (Chapters 4 and 5)
2. To determine the extent to which diagnosed angina and angina-like chest pain increase the
risk o f subsequent major coronary and cardiovascular events and mortality. (Chapters 5 and
6)
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3. To determine whether established CHD risk factors (biological, lifestyle, medical history) and
other factors (social class, geographic region) influence the prognosis o f angina. (Chapter 7)
4. To assess the extent to which angina-like chest pain persists in individuals over time, and to
investigate the reasons for remission o f chest pain and the effect o f remission on prognosis.
(Chapter 8)
5. To evaluate the impact o f socio-demographic factors (age, smoking, social class and
geographic region) on the likelihood o f medical recognition (diagnosis) o f angina and
referral to secondary care. (Chapter 9)
6. To determine whether there have been trends over time (from 1978-1997) in the prevalence,
medical recognition, and prognosis o f angina. (Chapter 10)

Two additional objectives (7 and 8) relate to several o f the above, and are addressed throughout
the thesis:
7. To compare two categories of angina-like chest pain [definite angina symptoms (effortinduced chest pain that fulfils four additional chest pain criteria) and possible angina
symptoms (effort-induced chest pain that does not fulfil all four additional criteria)] with
respect to prevalence, major CHD outcome, persistence in individuals over time, and
likelihood o f diagnosis.
8. To place the results relating to angina prevalence, prognosis, and trends over time, in the
context o f those relating to other forms o f CHD, in particular MI.

The content o f each chapter is outlined below.
Chapter 1 gives a general introduction to coronary heart disease and angina, outlines the
importance o f a population-based approach to the study o f angina, and presents the thesis
objectives.
Chapter 2 provides the background to the thesis research, including reviews o f methods of
angina ascertainment, the development use and features o f the Rose (WHO) chest pain
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questionnaire, the prevalence and prognosis o f angina as assessed by population-based studies,
and secular trends in CHD.
Chapter 3 describes the methods o f the British Regional Heart Study, with particular attention
given to the methods and definitions relevant to this thesis.
Chapter 4 is the first of seven results chapters. The BRHS questionnaire data on chest pain and
CHD diagnoses are introduced. The prevalences o f different types o f chest pain (elicited by the
Rose questionnaire), diagnosed angina, and diagnosed CHD (assessed by subject recall) are
presented. The interrelationships between different indicators of CHD are described.
Chapter 5 introduces the BRHS medical record review data on diagnosed angina. The validity
o f self-report o f diagnosed angina is evaluated in comparison with medical record. The results
inform subsequent analyses.
Chapter 6 examines the prospective association between questionnaire-assessed chest pain and
major coronary and cardiovascular events and mortality. The long-term outcome o f diagnosed
angina and angina-like chest pain is assessed and compared to that o f MI, other forms o f CHD,
and no CHD.
Chapter 7 examines the influence o f biological, lifestyle, medical history and socio
demographic factors on major outcome among men with angina, compared to those with MI,
other manifestations o f CHD, and no CHD.
Chapter 8 examines the extent to which symptoms o f angina persist in individuals over time,
investigates the factors that are related to symptom persistence, and assesses the association o f
symptom persistence with major CHD outcome.
Chapter 9 investigates whether the likelihood o f medical recognition o f angina varies according
to socio-demographic factors and chest pain factors, and whether socio-demographic factors
influence the likelihood o f referral to secondary care.
Chapter 10 examines secular trends in major CHD event rates, the prevalence o f angina and
CHD, the likelihood o f angina diagnosis, and the prognosis o f angina and MI.
Chapter 11 brings together the thesis findings in order to consider their implications for future
epidemiological studies, and for clinical practice and public health.
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Each of chapters 4 to 10 follows the same format: a summary o f findings; a brief paragraph
outlining the background to the specific objectives (the background is covered in detail in
chapter 2); the objectives and content o f the chapter; a section detailing the methodology
specific to that chapter; results; discussion in which the validity and interpretation o f the
findings are considered in the context o f existing literature. Implications o f the findings are not
discussed in each individual chapter but are considered together in chapter 11.

The thesis appendices present details o f statistical methods (Appendix 1), consider the effect on
analyses o f statistical adjustment for town o f recruitment (Appendix 2), present the results o f a
chest pain repeatability study that is discussed in chapter 8 (Appendix 3), and list the
publications to date arising from this research (Appendix 4). Finally, the questionnaires used in
the BRHS are included (Appendix 5),
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CHAPTER 2. BACKGROUND

2.1 SUMMARY
The Rose (WHO) chest pain questionnaire has played a fundamental role in cardiovascular
epidemiology, providing a standardised, symptom-based measure that has been used in the
majority o f population-based studies o f CHD, and has revealed a considerable burden o f angina
in the community. Angina, as elicited by questionnaire or physician in a research study, or
diagnosed in usual clinical practice, is an adverse risk factor for major manifestations o f CHD
(MI and sudden death). However it also appears that the symptom is frequently transient.
Existing studies do not present a clear picture o f the long-term risk associated with diagnosed
angina and angina-like chest pain in the British population. Furthermore there is evidence to
suggest that other forms o f chest pain not conforming to ‘typical angina’ may be equally
predictive of major CHD events. Established biological and lifestyle CHD risk factors, and
other risk indicators such as socio-economic status, may be just as important as determinants o f
risk among people with angina and angina-like chest pain as among those without pre-existing
CHD. It is probable that a substantial proportion o f people found to have symptoms o f angina
on questionnaire do not have a diagnosis o f CHD. The likelihood o f diagnosis may be strongly
related to specific symptom features, but may also vary according to a patient’s socio-economic
status and other demographic factors. In Britain, as in many other industrialised countries, rates
o f CHD mortality and major CHD events have fallen in recent decades, but the effect o f these
trends on the prevalence of angina and CHD is uncertain. Similarly, trends in the prognosis o f
angina in Britain have not previously been investigated.

2.2 INTRODUCTION
This chapter provides the background to the major areas o f study in this thesis. The first section
(2.3) covers general issues related to the definition o f angina. In section 2.4 the development,
use and features o f the Rose (WHO) questionnaire are described, and its association with CHD
morbidity and mortality is evaluated. In sections 2.5 and 2.6, other studies o f angina prevalence
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and prognosis are reviewed, with particular emphasis on population-based studies. The
association o f established risk factors and socio-economic factors with angina prognosis is
considered in section 2.7. Section 2.8 is concerned with the medical recognition o f angina, and
in particular the evidence relating to socio-demographic variation in diagnosis and management.
Section 2.9 considers secular trends in CHD, and reviews the evidence for changes over time in
the prevalence and prognosis of angina. The final section (2.10) outlines some issues related to
the development o f the study objectives. This review covers literature published before 2000.
Relevant publications from 2000 to 2002 inclusive are discussed in relation to the thesis
findings in subsequent chapters.

2.3 DEFINING ANGINA
2.3.1 CONTEXT OF STUDY
Studies o f angina can be categorised as follows: (i) those in which populations are
systematically screened for evidence o f angina; (ii) those based on patients identified with
angina or angina-like chest pain in primary care, and (iii) those based on patients who have been
referred for specialist investigation or treatment o f angina. Studies in category (i) are truly
‘population-based’. In category (ii), identification o f angina is dependent on the subject having
sought medical help. Category (iii) studies are most common, but least representative o f angina
in the population as a whole. This review focuses on the first two categories o f study, as these
have the greatest relevance to the research questions addressed in this thesis.

2.3.2 MEASURES OF ANGINA
Ascertainment o f angina presents special difficulties because it is a clinical syndrome that is
defined according to symptoms rather than ‘objective’ criteria.^^ The following section outlines
the main methods o f ascertainment that have been used (either alone or in combination) in
studies aiming to assess angina prevalence, incidence, or prognosis.
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2.3.2.1 Chest pain questionnaire
The first chest pain questionnaire to be designed for the purpose o f defining angina was the
questionnaire developed by Geoffrey Rose^^ and subsequently adopted for use by the WHO,^°
The ‘Rose’ (WHO) questionnaire remains by far the most frequently used for this purpose. One
o f the few alternatives is the chest pain questionnaire developed by the Health Insurance Plan o f
New York (HIP) s t u d y B o t h questionnaires were intended to identify the presence or absence
o f angina, and should be distinguished from angina grading systems developed for the purpose
o f quantifying the extent o f cardiac disability among subjects with known

(and

commonly used as outcome variables in clinical trials).^*''®' The Rose questionnaire is used in
the BRHS to elicit angina symptoms. Its development, use, and features are reviewed in detail in
section 2.4.

2.3.2.2 Clinical interview
Several

studies

have

used

a

clinical

interview

undertaken

by

one

or

more

physicians/cardiologists as the primary method o f identifying angina.^*’^' '°^ The Framingham
study was one o f the first to use this m e t h o d . Cl i n i c a l interview is essentially a symptom
inquiry, but differs from a chest pain questionnaire in that it usually allows scope for variation
in questioning and incorporates an indefinable element o f clinician judgement, possibly at the
expense o f loss o f standardisation o f definition. Clinical interview was not used in the BRHS.

2.3.2.3 Diagnosis-based measures
Both o f the measures described above can be used as screening methods in order to identify
previously undiagnosed as well as diagnosed angina. In contrast, ‘diagnosis-based’ methods
identify people who have received a diagnosis o f angina in the course o f ordinary clinical
practice. They therefore preclude ascertainment o f angina that has not come to medical
attention. ‘Diagnosis-based’ measures have been used far less frequently than the Rose chest
pain questionnaire in population-based studies. Diagnosed angina can be ascertained both by
self-report (recall o f a doctor-diagnosis) and by review o f medical records. In addition, nitrate
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treatment has been used as a proxy for a diagnosis o f angina in a few studies.''*’'^^ Studies
comparing self-report with medical record have generally found reasonable or high validity for
self-report o f

but there is less information on the validity o f self-report o f doctor-

diagnosed angina.’°^‘’°*’^^° ’’^’''^ In the BRHS, both self-report and medical record review have
been used to ascertain diagnosed angina, and a comparison o f these two methods is the subject
o f chapter 5 o f this thesis.

2.4 THE WHO (ROSE) CHEST PAIN QUESTIONNAIRE
In 1962 Rose published three questionnaires designed to identify ischaemic heart pain and
intermittent claudication in field survey s . T h e questionnaires identify (i) “angina o f effort”
based a on a series o f questions relating to chest pain on exertion, (ii) “possible myocardial
infarction” (PMI) based on inquiry about previous episodes o f severe prolonged chest pain, and
(iii) intermittent claudication based on inquiry about calf pain on exertion. The following
sections describe the development, use and features o f the chest pain questionnaires, and review
the association o f ‘Rose angina’ with other indicators of CHD, and subsequent morbidity and
mortality.

2.4.1 DEVELOPMENT AND USE OF THE ROSE CHEST PAIN QUESTIONNAIRE

2.4.1.1 Need for a symptom-based, standardised definition
Rose considered that a symptom-based definition o f CHD was necessary for use in research
studies for three main reasons: (i) to obtain a greater yield o f cases than that obtained by resting
ECG alone, (ii) to identify different forms o f CHD (in particular angina, which often is not
associated with ECG abnormalities), and (iii) to give a measure o f disease that was independent
o f the reading variability o f the EGG.^^ ’'"^ By requiring specific defined criteria, the
questionnaire was intended to provide a standardised definition of angina that would overcome
the subjectivity and lack o f inter-observer agreement associated with the clinical interview ,'’"^
and therefore enable more reliable comparisons between and within populations.
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2.4.1.2 Derivation of the Rose chest pain questionnaire
The questionnaire was developed from a research study at St M ary’s Hospital, London, which
included: i) 36 consecutive patients with ‘unequivocal angina’ (the majority o f whom had
ischaemia on resting ECG), ii) 15 consecutive patients with proven MI but not angina, and iii)
23 consecutive patients with chest pain considered, after full hospital investigation, not to be
due to heart disease. All subjects were asked open-ended questions about the characteristics o f
their pain. The angina questionnaire was derived from the responses o f the 36 angina cases,
compared with the other two groups (Table 2.1). O f the different aspects o f chest pain that Rose
considered, four characteristics were used in the final angina definition: the site o f pain, the
relation to exertion, the subjects’ response to pain, and the time to relief on resting. Other
characteristics (such as severity and quality o f pain) were considered

insufficiently

discriminatory o f cardiac pain to permit their use. The specific requirements for angina are
shown in Table 2.2, together with the original questionnaire. Rose used a ‘relatively strict’
definition as he considered specificity to be important for an epidemiological instrument. O f the
36 patients with unequivocal angina, 29 (81%) fulfilled all the Rose criteria, compared to 2
(9%) patients with non-cardiac chest pain. Rose also proposed “one or more attacks o f severe
pain across the front of the chest lasting for 30 minutes or longer” as a definition o f “possible
myocardial infarction” (PMI). Thirteen o f 15 infarction patients and 2 ‘controls’ fulfilled this
criterion. Based on such exceptionally small numbers o f patients, the precision o f the estimates
shown in Table 2.1 is extremely low. Each criterion was considered in isolation, and there was
no justification regarding the selection o f one criterion above another, and no description o f how
many cases fulfilled several but not all criteria.

2.4.1.3 Use of the Rose chest pain questionnaire
Rose’s definition o f angina, derived from this very small hospital-based study, has remained the
standard questionnaire definition throughout four decades o f cardiovascular epidemiology. The
chest pain -questionnaire was originally intended to be administered, with strict instructions
given for its use,^^’” "* but it was subsequently modified for self-administration (see Table
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2 2

) 62,70

administered and self-administered versions continue to be used extensively in

numerous different countries, languages, and among different age and ethnic groups, primarily
to measure the prevalence o f angina.” ^’’^^ The Rose questionnaire has been used in the BRHS
and the other major British cardiovascular studies: the Whitehall Studies^^, the Caerphilly and
Speedwell S t u d y t h e Scottish Heart Health S t u d y , t h e Renfrew and Paisley Study,

and

the annual Health Surveys for E n g l a n d a n d Scotland.’^’ Rose angina has also been used as an
‘outcome’ measure in clinical trials,^^^’^^^ case-control,'^'*"'*’^ longitudinal'^^ '^^’'^^ and crosss e c t i o n a l s t u d i e s . Rose angina is used far more frequently than Rose’s definition o f
possible MI (PMI). This is probably because traditionally accepted definitions o f clinical MI are
not purely symptom-based, including ‘objective’ ECG and enzyme criteria, whereas this is not
the case for clinical angina.

2.4.1.4 Modifications to the Rose angina questionnaire
Although few alternatives to the Rose angina questionnaire have been proposed, many studies
have made modifications to the original wording and/or to the precise definition o f angina. By
far the most common modification involves the site o f pain criterion specified by Rose as “the
sternum or the left anterior chest and left arm”. This criterion has been omitted altogether,
changed to “the sternum or the left arm”,^^'*'^^^ “the sternum or the left chest or the left
or “the sternum or the left anterior chest” . T h e angina definition used
in the BRHS differs from the original in several ways. First the questionnaire itself had minor
wording modifications, which are detailed in chapter 3 (3.5.1.1 and Table 3.3). Second, two
categories o f angina were defined from the outset.^* ‘Definite angina’ used the Rose criteria
except that the site criterion was “the sternum or the left anterior chest” (results pertaining to
Rose’s original site criterion are also presented in this thesis.) ‘Possible angina’ was defined as
chest pain on exertion that did not fulfil all the remaining criteria for ‘definite angina’.
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2.4.1.5 Prevalence of Rose angina and possible MI
Use o f the Rose questionnaire has revealed a substantial prevalence o f angina and ‘possible MP
(PMI) in Britain and other industrialised countries, with the prevalence o f Rose angina among
women often shown to be similar to that among men. Table 2.3 presents estimates of prevalence
from the major British studies;^^’^^’'^^''^^’’^’’’^^'’*° age-specific comparisons are presented and
discussed in relation to the BRHS findings in chapter 4. It can be seen from the BRHS and other
studies'^' ’"^^ ’^^’’^^ that modifications to the questionnaire or angina definition such as those
described above can make a substantial difference to the number o f subjects classified as
positive for angina symptoms. There is also some evidence that the method o f administration
can affect the yield o f cases: A randomised comparison of administration method in the
Whitehall study suggested that the postal questionnaire yielded twice the number o f angina and
PMI cases as the administered version;’®a similar finding was reported in a Finnish-Norwegian
study.

2.4.2 ROSE ANGINA COMPARED WITH CLINICAL INTERVIEW
The only true ‘gold standard’ against which to compare a symptom-based measure o f angina is
simultaneous clinical interview.^® The studies that have evaluated the validity o f Rose angina
compared to physician assessment®^’'^’’^^^’'^^’''‘^’” ®’'^'’'*'‘(and Gandhi, unpublished data) are
summarised in Table 2.4, together with their estimates o f sensitivity, specificity, and positive
predictive value. Some of the estimates are based on extremely small numbers, and in two
studies sensitivity and specificity could not be derived.'^* '*' The study populations, methods of
questionnaire administration, and precise definition o f ‘Rose angina’ vary. Furthermore, in some
studies, the questionnaire and physician assessment were done at different times, some used
information additional to the clinical history (such as resting or exercise ECG results) in the
physician assessment, and some used a multi-stage procedure with one or more cardiologists
making the final decision. These differences in study populations and methodology, in addition
to the small size o f several o f the studies, makes comparison difficult. In most studies,
agreement between the two methods was moderate to good. The specificity o f the Rose
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definition was generally high (85-100%) but the sensitivity was quite variable, suggesting that
the questionnaire may tend to miss some genuine cases. Inclusion o f suspected or possible
angina cases as physician positive increased the specificity and positive predictive value but at
the further expense of sensitivity. The study with by far the lowest sensitivity (25%) was the
Beta-blocker trial in which all subjects were survivors o f a recent

In such a population in

which CHD is already established, the threshold for physician diagnosis o f angina is likely to be
considerably lower than in unselected s u b j e c t s , r e s u l t i n g in a high proportion o f Rose ‘false
negatives’. There is no clear evidence for a gender difference in the validity o f Rose angina, but
the number o f women included in the studies was small.

2.4.3 ROSE ANGINA AND MYOCARDIAL ISCHAEMIA
A strong association between Rose angina and resting ECG ischaemia has been demonstrated in
many population-based

including the BRHS.^® However,

these studies show that most subjects with Rose angina do not have an abnormality on resting
ECG, and conversely, the majority o f people with evidence o f ECG ischaemia do not have Rose
angina symptoms. This is not surprising, as ischaemia at rest would not usually be expected
with angina o f effort. Similarly, it is recognised that ischaemia may occur unaccompanied by
chest pain ( ‘silent’ ischaemia). Even ischaemia on exercise ECG is an inadequate gold standard
for the symptom o f angi na , a l t hough a stronger association than with resting ischaemia would
be expected. Few data are available to refute or confirm this. In the PANES study (Spain), the
‘sensitivity’ and ‘specificity’ o f Rose angina compared with exercise ECG were reported as
53% and 52% r e s p e c t i v e l y . T w o American studies have compared the Rose angina
questionnaire with exercise thallium scintigraphy.

Compared to one or more reperfusion

defects by scintigraphy, sensitivities o f the standard Rose definition were 26% and 43%;
specificities were 79% and 65%; positive predictive values were 42% and 52%. Both studies
found sensitivity lower, but specificity and positive predictive value higher, for men compared
to women. The association is stronger than that with the resting ECG; nevertheless, the
questionnaire was only moderately effective in identifying exercise-induced myocardial
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ischaemia. However, the nature o f these particular study groups presents further difficulties of
interpretation: it is not surprising that a high proportion o f patients referred for thallium testing
because of ‘atypical’ pain had a negative response to a questionnaire designed to elicit typical
effort-related symptoms.

2.4.4 ROSE ANGINA AND PREDICTION OF MORTALITY AND MAJOR CHD EVENTS
Although criticised by some for low sensitivity compared to physician assessment or exerciseinduced i s c h a e m i a , R o s e angina has consistently been shown to be a very strong predictor of
CHD mortality among middle-aged men in population-based studies,^^'^°'11? .12 1.127,128.134,17s , i 89- i 94
and appears to be similarly predictive o f CHD death among women"^’’^'’'^^ '^' '^^ '^^ and elderly
p e o p l e . T h e relative risk associated with Rose angina is o f the order o f two to six-fold
over five or ten years o f follow-up. In the Whitehall study o f male civil servants, angina and
PMI symptoms (on postal questionnaire), and ischaemic abnormalities on ECG, were
independent predictors o f CHD mortality, having considerably greater predictive power than the
primary risk factors such as smoking, blood pressure and plasma total cholesterol^^’’^° and
predicting risk largely independently o f them. Over 10 years o f follow-up. Rose angina alone
and PMI alone were each associated with a two to three-fold increase in CHD mortality
compared to no chest pain; the presence o f both angina and PMI increased risk by a factor o f
s e v e n . G r a d e II angina (provoked by walking at an ordinary pace on the level) conferred
higher risk than grade I (provoked only by walking u p h i l l / h u r r y i n g ) . S i m i l a r l y , in the
Renfrew/Paisley study. Rose angina and PMI (by self-administered questionnaire) increased
CHD mortality risk by two to three-fold in both men and w o m e n . I n the BRHS, ‘definite or
possible angina’ and PMI, elicited at the baseline (administered) questionnaire in 1978-80,
increased the risk o f a subsequent major CHD event (CHD death or non-fatal MI) during initial
follow-up by twofold for each manifestation alone, and by six-fold when present together.

There are few exceptions to this pattern o f results. In a random sample o f elderly people (aged
62-90) from an area o f Edinburgh, neither Rose angina nor Rose PMI increased the risk o f total
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mortality over a five-year p e r i o d . I n the National Survey o f Health and Development birth
cohort, there was little evidence that exertional chest pain on questionnaire at age 36 was
associated with excess CHD risk during 7 years o f f o l l o w - u p . A s most evidence relates to
middle-aged groups, these findings may be explained by the more extreme age groups included
in these studies. Alternatively, they may be due to chance: the number o f angina positive
subjects was small in both studies.

2.4.4.1 Rose angina, physician-assessed angina, and outcome
Studies comparing physician interview with Rose angina were reviewed in section 2.4.1.1 and
Table 2.4. The two largest, the Honolulu Heart Study'“^ and the Beta-blocker Heart Attack
T r i a l , e v a l u a t e d the importance o f each type o f assessment in predicting subsequent major
CHD events. The Honolulu Study only included men free o f MI and coronary insufficiency,
whereas the Beta-Blocker trial participants were survivors o f a recent MI. However the striking
result in both cases was that Rose angina was at least as strong a predictor o f subsequent major
CHD events and mortality as the clinical assessment (Table 2.5). It might be thought that a
careful history taken by an experienced physician would be o f much greater prognostic value
than a series of standardised questions on chest pain.*^^ The fact that this was not shown to be
the case provides some o f the strongest evidence o f the validity o f Rose questionnaire angina,
suggesting it may be as effective as a clinical interview at identifying subjects at risk o f Ml and
death. In interpreting these results it is important to make a distinction between angina elicited
by a physician in a research study, and diagnosed angina in ordinary clinical practice, the
prognoses o f which may be quite different. In the former case, a systematic interview o f all
subjects is undertaken; in the latter case the diagnosis requires the subject to have been
sufficiently troubled by symptoms to seek medical help.

2.4.4.1 Rose angina and other chest pain
Subject who are classified as negative for angina on the basis o f response to the Rose
questionnaire consist o f people without chest pain, those with chest pain not produced by
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exertion, and those with chest pain on exertion that does not fulfil all the stringent criteria for
Rose angina. Few studies have examined the association o f these other chest pain categories
with subsequent major CHD events and mortality, or examined the prognostic importance o f
specific chest pain characteristics. In the Whitehall study, men with chest pain but without Rose
angina had little increase in CHD mortality risk compared to men without chest pain^^’’^"*
(relative risk o f 1.3 over 10 years). However this large group mainly consisted of men with nonexertional pain. Similarly, in the BRHS, men with non-exertional pain at the initial
questionnaire did not differ greatly from those without chest pain in terms o f risk o f a major
CHD event over 7.5 years o f follow-up. However the risk associated with ‘possible’ angina
symptoms (exertional chest pain not fulfilling all the criteria for ‘definite’ angina) was much
higher, and was similar to that associated with definite angina s y m p t o m s . T h r e e additional
studies provide evidence o f the prognostic importance o f exertional chest pain that does not
fulfil all the Rose angina criteria. ‘Established Populations for Epidemiologic Studies o f the
Elderly’ (EPSE) [USA] included men and women aged 65 and over. CHD mortality rates for all
subjects with exertional chest pain were as high as those for the subset with Rose angina, during
three years o f f o l l o w - u p . A similar analysis and result has recently been reported from the
Renfrew/Paisley study o f middle-aged men and women, over longer follow-up.'^* In a
Norwegian study, the standard Rose angina definition was compared with an equivalent
definition that did not require a site o f pain criterion. Prediction o f total or CHD mortality was
virtually identical by each m e t h o d . T h e s e studies provide evidence that the elevated risk of
major CHD events and mortality that is associated with angina applies to a wider category of
chest pain than that defined by the Rose criteria.

2.4.5 VARIABILITY OF ROSE ANGINA
An important feature o f the Rose questionnaire is the variability that is apparent over time in an
individual’s repeated responses. Table 2.6 shows data from a study in which the questionnaire
was administered to 1136 middle-aged men on four occasions over a period o f years.
Although the prevalence of Rose angina changed little in each year, about 60% o f men who
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were Rose positive at the first assessment were negative in a subsequent year. Similar changes
in response to repeated assessments over annual (or longer) periods have been found in other
s t u d i e s . B e c a u s e angina is a clinical syndrome it is difficult to ascertain whether this
variability is primarily due to measurement error or whether it is due to genuine remission o f
ischaemic chest pain. While long-term variability may be compatible with true changes in
symptom status, short-term variability is more likely to indicate an inherently unreliable
measure (i.e. repeated assessments produce inconsistent results even when no true change in
symptom status has occurred). The Lipid Research Clinics study attempted to assess the
repeatability o f Rose angina by administering the questionnaire twice to over 4000 subjects,
with most interviews repeated on the same day.^°^ The very short repeat interval was chosen in
order to eliminate ‘natural’ symptom variability; it is unclear what effect it had on response.
Using the original Rose definition, repeatability was moderate, and variability was much
reduced compared to that seen in studies o f annually repeated questionnaires, giving some
support for the reliability of the questionnaire.

Rose suggested that the variability o f questionnaire-assessed angina would result in
underestimation o f both incidence and point prevalence when based on a single assessment
(Table 2.6).’^^ However, the issue is further complicated by confusion regarding exactly what
the Rose questionnaire is attempting to measure: any history o f angina symptoms or current
angina symptoms. In Rose’s original version o f the questionnaire, the first questions ask if chest
pain has ever been experienced (‘have you ever h a d ....’), while subsequent questions appears to
refer to the current experience ( ‘do you get it when you w a lk ...’) [Table 2.2]. Long-term
variability in response may be compatible with a measure o f current symptoms but clearly is not
consistent with a measure of lifelong symptom history. Similarly, it is unclear whether the chest
pain questionnaire is sensitive to changes in anginal pain due to treatment.
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2.4.6 ROSE ANGINA AND DIAGNOSIS OF CHD
In many cardiovascular research studies, the Rose questionnaire has been the sole measure o f
angina, and has been used without reference to pre-existing CHD diagnoses. There are
surprisingly few data describing the relationship between Rose angina and diagnosed angina. In
the Whitehall study, only about a fifth o f middle-aged men with Rose angina were “currently
being seen by the general practitioner for heart or high blood pressure”. A similar proportion o f
men with PMI were “under care”; for both angina and PMI the proportion under care rose with
age.^^ In the BRHS baseline assessment (1978-80), a minority o f middle-aged men with
symptoms o f CHD (angina or PMI) recalled a doctor-diagnosis of CHD.^^ Similar results have
been reported in an Australian'*^ and a South African s t u d y . T h e s e results suggest either that
subject-recall o f CHD diagnoses is very poor, or that a considerable proportion o f people with
symptoms suggestive of angina are not known by their doctors to be suffering from CHD,
which may be because the doctor was not consulted or because the doctor did not consider CHD
to be the cause. In other words, the results suggest that there may be a considerable burden of
undiagnosed CHD in the population. It is possible that the likelihood o f diagnosis (or o f recall
o f diagnosis) among those with angina symptoms has increased since these studies were
performed, but there is little contemporary data on this issue.

2.4.6.1 Importance of chest pain among subjects without diagnosed CHD
As most o f the prospective studies that have assessed the relationship between Rose angina and
CHD mortality have not separated subjects with and without a diagnosis o f angina or
the extent to which Rose angina and other categories of
chest pain increase the risk o f MI or sudden death independently o f pre-existing CHD diagnoses
is unclear. In particular, it is uncertain whether people with angina-like chest pain but without
an established diagnosis o f CHD are at high risk o f a major CHD event. In the Whitehall study,
men with Rose angina who were ‘under care’ had a much higher subsequent five-year CHD
mortality than those not under care (age-adjusted rates 11.8% and 3.8% respectively), but those
with angina who were not under care had higher CHD mortality rates than the study group as a
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whole (1.2%).^^ ’^° The pattern was the same for Rose PMI and ECG ischaemia. In initial
follow-up o f the BRHS, while Rose angina and Rose PMI were strong predictors o f major CHD
events when considered in isolation, their association with CHD outcome was much weaker and
of borderline significance once subject-reported CHD diagnoses, ECG ischaemia and other risk
factors were accounted for,’^^ It is possible that angina-like chest pain elicited on questionnaire
among people without established CHD is o f little prognostic significance. Similarly, the extent
to which the phenomenon o f symptom remission is present among men with and without
established CHD has not been examined. Evaluation o f the prevalence o f diagnosed CHD
among people with questionnaire-assessed chest pain, and knowledge of the risk associated with
chest pain in the absence o f diagnosed CHD, is particularly important in the light o f current
CHD prevention policy, a crucial component of which is the identification o f individuals
without established CHD who are at high risk o f CHD events (see chapter 1; 1.5.1).®^

2.4.7 ROSE ANGINA: SUMMARY
This review supports the validity of the Rose questionnaire as a tool for ascertainment of
angina-like chest pain in populations. Rose angina is associated with myocardial ischaemia, is
strongly predictive o f subsequent CHD mortality, has moderate to good agreement with
physician interview, and may be as effective as physician interview in identification o f subjects
at risk o f major CHD events. However, there is evidence that Rose’s definition o f angina lacks
sensitivity. Other categories o f chest pain may also confer increased risk o f major CHD events.
The relationship between Rose angina, other forms o f chest pain, and diagnosed CHD is
unclear, as is the prognostic significance o f questionnaire-assessed chest pain in absence of
diagnosed CHD.

2.5 OTHER STUDIES OF ANGINA PREVALENCE IN BRITAIN
Although use o f the Rose questionnaire has been the predominant method o f quantifying the
burden o f CHD in populations, prevalence estimates based on participant self-report o f doctordiagnosed CHD have also been presented in some British studies.^^ ’^^ '^^ ’^^ Table 2.3 shows
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that, in studies that used both methods, the prevalence o f self-reported diagnosis o f angina tends
to be similar or lower to that o f Rose angina, while self-reported MI prevalence tends to be
lower than that o f PMI. The diagnosis-based measures also tend to show a greater gender
difference than the symptom-based measures, but both types of measure show a greater gender
difference for MI than angina.

Other information on the burden o f angina in Britain comes from the General Practice
M orbidity Surveys, conducted at regular intervals in England and Wales (the two most recent in
1981/82, and 1991/92).^°^ These surveys yielded prevalence estimates for diagnosed angina o f
less than 1.5% among men and less than 1% among women (subjects aged 15 and over): the low
prevalence compared to the Health Survey for England is likely to be due to the fact that in the
M orbidity Surveys, a person is counted positive for a prevalent condition only if they attended
the GP for that condition during the survey year. Estimation o f angina diagnosis prevalence by
nitrate use also tends to give a lower impression o f prevalence than by subject report o f
diagnosis,'^^ '°^ as did a study in which general practitioners were asked to notify cases o f
angina.^^'^ Yield o f cases was much higher (angina prevalence o f 7.4% among men and women
aged 45-74) by systematic medical record search in an Oxford general practice (1989-91).^°^
Some o f these studies have also provided estimates o f the incidence o f diagnosed angina in
Britain, these results are discussed in relation to BRHS findings in chapter 5.

2.6 OTHER STUDIES OF ANGINA PROGNOSIS
In section 2.4.4, the prognosis o f Rose angina was reviewed. This section reviews other studies
o f angina prognosis in which angina has been identified either (i) by population screening (using
a method other than or additional to the Rose questionnaire), or (ii) in primary care. As British
studies are few in number, those from other countries are included.
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2.6.1 POPULATION-BASED STUDIES
Three population-based studies have used physician screening alone or in combination with the
Rose questionnaire, in order to investigate the prognosis of uncomplicated angina. The study
methodologies are reviewed below and the results summarised in section 2.6.1.4 and 2.6.1.5.

2.6.1.1 The Framingham Study, USA
This study included 5209 men and women, randomly sampled from the population o f
Framingham, Massachusetts, and aged 30-62 at initial examination in 1949-52. Follow-up was
by biennial cardiovascular examinations, in which new manifestations of CHD (angina, MI,
coronary insufficiency and CHD death) were ascertained. Angina was ascertained by structured
physician interview. All suspected cases were reviewed by another physician, and a panel o f
investigators made the final diagnostic determination. The criteria were symptoms of substemal
distress o f less than 15 minutes, distinctly related to exertion or excitement and relieved by rest
or nitro-glycerine. The diagnosis was rejected when another explanation was present, or when
symptoms occurred as often at rest. ECG abnormalities were not required for the diagnosis. A
diagnosis o f ‘uncomplicated angina’ required that angina occurred as a first manifestation of
CHD and that no other manifestation o f CHD (MI, coronary insufficiency, sudden death) had
occurred in the same two-yearly examination interval. Prognosis was monitored from the
estimated date o f onset, usually the mid-point o f the examination intervals. Among 5127 men
and women initially free o f evidence of CHD, 303 subjects developed angina during 14 years o f
surveillance: 229 o f these had uncomplicated angina (119 men and 110 wo me n) . Addi t i ona l
cases accrued in subsequent follow-up.^°^’^°^ As with use o f the Rose questionnaire, the yield of
angina cases obtained by population physician screening in the Framingham study exceeded the
yield that would have been obtained by selecting people with a pre-existing diagnosis of
angina.
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2.6.1.2 The Gothenburg Primary Prevention Trial, Sweden
A cohort o f angina patients was defined in a primary prevention trial in Gothenburg, The
complete study population consisted o f all men in the city born in 1915-22 and 1924-25, one
third (10,000 men) o f whom formed the intervention group. The intervention (which involved
treatment o f high blood pressure, dietary and anti-smoking advice) was ineffective in reducing
mortality, MI or s t r o k e . T w o cohorts o f angina patients were derived from the intervention
group (in 1971-73 and 1974-77) by a multi-stage procedure at two screening examinations.^'
Subjects identified as having chest pain on exertion by a postal questionnaire (a shortened
version of the Rose questionnaire) were interviewed by a physician according to a further
questionnaire. Those judged to have definite or suspected angina were examined by another
physician who made the final diagnosis. From the two screening stages, approximately 300 men
with uncomplicated angina were identified.^°^'^"

2.6.1.3 The Reykjavik Study, Iceland
In this prospective study, started in 1967, a cohort o f male residents o f the city o f Reykjavik and
adjacent communities was selected according to specific birth dates from 1907 to 1934, and
invited for five separate examinations from 1967 to 1987. Additional cohorts o f men o f the
same age but bom on different dates were invited at each new screening. The total study group
consisted o f 9141 men who had participated in the study at least once.^'^ Men were categorised
into one o f five hierarchical CHD groups: (i) definite recognised MI (confirmed in hospital
records) [n=129]; (ii) unrecognised MI (MI on ECG but without a clinical history), [n=53]; (iii)
Rose angina with resting or exercise ECG ischaemia [n=142]; (iv) Rose angina and physicianassessed angina (the diagnosis was supported by the examining physician in spite o f a normal
resting and exercise ECG, or no ECG was performed) [n=102]; (v) Rose angina only [n=224];
(vi) no CHD [n=7351].^'^
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2.6.1.4 Prognosis of uncomplicated angina: results from population-based studies
Table 2.7 summarises the methods o f the above studies, and their estimates o f angina prognosis.
The event rates are based on variable follow-up, and many of the survival proportions could
only be estimated from the published information. Comparison of the studies is difficult due to
the different age groups and selection criteria. Furthermore, the ‘coronary attack’ rates in
Framingham cannot be directly compared with those in other studies because they include
unrecognised MI and coronary insufficiency (both ascertained by biennial screening) in addition
to recognised MI and CHD death. In each o f the studies, angina was associated with increased
risk compared to men with no evidence of CHD, or compared to the general population.
However, it is apparent that the Framingham angina cohort had a distinctly worse prognosis
than the other angina cohorts. The mortality risk for men with angina in Framingham was
double that seen in the Gothenburg s t u d y , w h i l e the Gothenburg and Reykjavik angina
cohorts had similar rates of CHD death.^°^'^’’’^'^ Coronary attack rates for men with angina in
Framingham were also exceptionally high^°^’^°^ (this is unlikely to be solely due to the
Framingham event definition: ‘silent’ MI was uncommon among men with angina,^* and
coronary insufficiency was a rare event.^°^) Although the average age was higher in
Framingham, the coronary attack risk among men with angina in Framingham did not vary with
age.^°^ A possible explanation for the difference between the studies is that the Framingham
study was carried out during an earlier calendar period, during which underlying CHD risk may
have been higher. The fact that the relative risk for angina compared to a ‘control’ group was
similar (three to four-fold) in each study supports this, although the definition o f these control
groups varied. Each o f the studies was concerned with stable angina, but the design o f the
Framingham study was such that angina prognosis was probably monitored from a time closer
to the onset o f symptoms, whereas Gothenburg and Reykjavik were based on prevalent cases.
However, two other points are worthy o f note regarding the Framingham angina cohort. First,
men with angina in Framingham seemed to have a much higher prevalence o f resting ECG
abnormalities than men with angina in the other studies (more than half compared to less than a
third). Second, the prognosis o f uncomplicated angina was similar to that o f clinically
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recognised MI among Framingham men, whereas MI had a much poorer prognosis than angina
in the other two studies.^°^’^°^'^'’’^’^ It is possible that the procedure for ascertainment o f angina
in Framingham resulted in selection o f a more severe subgroup o f cases.

It is difficult to generalise results from these studies to angina prognosis in Britain, and it is
unclear whether angina assessed by physicians and cardiologists in research studies compares to
angina as it is diagnosed in usual clinical practice in Britain. None o f the studies described
above separated cases with and without a pre-existing diagnosis o f angina, therefore it is unclear
whether subjects identified as having angina through the study screening process were at similar
risk o f subsequent morbidity and mortality as those who already had an established diagnosis.
Finally, in each o f the studies, case ascertainment and follow-up was carried out over a long
period, but secular trends in angina prognosis were not examined.

2.6.1.5 Angina and other chest pain
In addition to defining angina according to physician judgement, each o f the above studies
identified a further group o f subjects with chest pain that the examining physicians did not
consider to be definite angina. Table 2.7 shows that in the Reykjavik study, subjects with Rose
angina that could not be confirmed as angina by the attending physician had a similar outlook to
those with clinically confirmed angina.^^^ These results are in agreement with those presented
earlier from the Honolulu Heart Study (Table 2.5).^^’ Additional reports from Framingham and
Gothenburg also discussed the prognosis o f subjects with ‘other chest pain’. In Framingham,
four groups were compared; i) definite angina [defined in section 2.6.1.1]; ii) possible angina
(requiring some but not all o f the characteristics o f definite angina); iii) non-anginal chest
discomfort (chest pain ‘inconsistent with a diagnosis o f angina’ or having another likely cause);
iv) no chest discomfort. Men with possible angina experienced a two to three-fold increase in
major CHD risk compared to men with non-anginal or no chest pain: age adjusted biennial CHD
‘attack rates’ were 11.3, 8.3, 3.6, 3.0 for groups (i) to (iv) respectively.^"^ This pattern persisted
on adjustment for other risk factors. In the Gothenburg study, men with ‘non-specific’ chest
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pain (exertional chest pain not considered to be angina by examining physicians) were found to
be at similar risk o f CHD and cardiovascular morality as those considered to have typical
angina; in both cases risk was increased threefold compared to men without chest pain.^^^

The ‘chest pain positive, physician diagnosis negative’ groups in the Reykjavik and Honolulu
studies consisted only o f men with Rose angina, whereas in the Gothenburg study this group
also included men with other exertional chest pain. The Framingham ‘possible angina’ group
may have included subjects without exertional chest pain. However, taken together, these
studies provide important evidence that a physician diagnosis o f ‘definite angina’ does not
discriminate effectively between subjects at high and low risk o f subsequent MI and death.
While it is possible that use o f medical or surgical treatments among men who were diagnosed
with angina might reduce mortality or major morbidity in comparison to the ‘other chest pain’
group, this would not be expected to be a significant factor during the main periods o f follow-up
in any o f these studies.

2.6.2 PRIMARY CARE-BASED STUDIES
Primary care-based studies o f angina prognosis include two American s t u d i e s ^ a n d several
British studies based in general practice.

2.6.2.1 The Health Insurance Plan of Greater New York (HIP), USA
Men aged 25-64 who were taking part in the insurance plan and who presented with a possible
manifestation o f new CHD were invited for examination (response rate 90%). In a structured
clinical interview, a standardised scoring system was used to define definite angina.^’’^’^ Several
characteristic features o f chest pain were required in order to reach the ‘definite angina’
threshold score, but no one feature was essential. The angina cohort excluded men with a
history of MI and required that symptoms o f angina were present for at least 2 months. O f 275
men diagnosed with definite uncomplicated angina from 1961-1965 (mean age 55 years), 17.5%
had died within 4.5 years o f diagnosis, a rate three times that of subjects without CHD, and
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18.8% had suffered a first MI. This prognosis was found to be similar to that o f men with
definite MI.

2.6.1.2 The Rochester Coronary Heart Disease Project, USA
Diagnoses o f angina from 1950 to 1982 among residents o f Rochester, Minnesota, were
ascertained from case record review. Angina as a first diagnosis o f CHD was recorded if there
was a clinical history consistent with angina that had occurred no less than 8 weeks before an
MI

216,220

men with angina (mean age 60 years), approximately 20% and 40% had died

within 5 and 10 years o f diagnosis respectively, and similar proportions experienced a major
CHD event. These estimates o f prognosis are similar to those from the HIP study; both are close
to those from Framingham (Table 2.7), despite the fact that the Framingham cohort included
patients who had not sought medical help for chest pain. In the Rochester study, as in
Framingham, angina prognosis was better for women than men, while the prognosis o f MI did
not differ between the sexes.

2.6 2.3 British studies based in general practice
Few British studies have identified patients with angina in primary care. Two studies (based in
Edinburgh and Southampton) have been based on rapid referral o f patients with suspected
angina to specialist chest pain clinics. Those judged by a cardiologist to have angina were
followed up. The Edinburgh angina cohort (recruited in 1970-72) included 251 men aged <70
years (mean age not given) with new, recurrent or unstable angina, with or without previous
MI

218,221

Southampton cohort (recruited in 1990-92) included 110 men and women

(mean age 57 years) with ‘definite’ uncomplicated angina and no previous history o f CHD.’®^
Both studies found that initial risk after presentation was relatively high. In the Edinburgh
study, 9 (3.6%) men died over 2.5 years, and 39 (15.5%) had a major CHD event (including
probable MI), but the majority o f events occurred within 6 weeks o f presentation. Event rates
were similar in the new and ‘unstable’ angina groups, and in men with and without a history o f
MI.^'* In the later study in Southampton, 3.7% o f the 110 patients died during an average o f 16
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months o f follow-up, 7.5% suffered a non-fatal MI, and there was a high rate of invasive
intervention (19% underwent re v a sc u la risa tio n ).T h e se two studies should be distinguished
from the HIP and Rochester studies, as the former were concerned only with ‘stable’ angina,
requiring a minimum two-month period o f event-free survival, whereas the chest pain clinic
studies were intended to capture ‘incident’ angina. However ‘incident’ angina is difficult to
define. A truly incident case would be defined from the very first onset o f symptoms, but not all
subjects seek medical help immediately’ or at all. The precise date o f symptom onset is often
very difficult to ascertain,^^’^°^ and can only be ascertained retrospectively for subjects who
survive long enough to seek help.

There is little additional information on the prognosis o f angina from British primary care
studies. Fry reported on 268 men and women (mean age approximately 60 years) diagnosed
with angina between 1950 and 1975 in a London general practice.^’^ Mortality risk over 11
years was very high: 56% o f men and 40% o f women died, but the study did not distinguish
between subjects with and without a history o f MI. Clarke et al^^ presented follow-up o f 499
patients who had been prescribed nitrates.'’* In seven years, 39% o f patients died. However
interpretation o f this result is difficult as MI history was not ascertained, and the patients’ ages
ranged from 33 to 95 years.

2.6.3 REMISSION OF ANGINA
Despite the considerably impaired prognosis associated with angina in the studies discussed
above, evidence from several o f them suggests that the phenomenon o f symptom remission is
not unique to angina ascertained by Rose questionnaire. The most important study in this regard
is Framingham, as biennial clinical assessments were undertaken. Among subjects with new
uncomplicated definite angina as diagnosed by study physicians, one third o f men and almost
half o f women experienced an apparent remission o f angina o f at least 2 years duration.^'’ The
majority o f those with remission o f angina were completely free o f chest discomfort on the
second assessment.^’'’ Other studies have shown similar results: 20-50% o f men with clinically
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diagnosed ‘typical’ angina who survived event free for a period o f months or years were not
considered to have anginal pain at a second assessment.^', 102 j 2 7 ,2 17 ,2 1s

findings did not

appear to be explained by the use o f treatment. Physiological explanations put forward to
explain angina remission include a reduction in exertion such that the threshold for experiencing
ischaemia is no longer reached, development o f collateral circulation for ischaemic areas of
myocardium, and the occurrence o f an interim MI, which may alleviate pain by destroying the
ischaemic area, but there is little evidence to support any o f these theories. In Framingham,
four-year follow-up o f subjects suggested a dramatically improved outcome for transient
compared to persistent angina,^'^ raising the possibility that subjects with transient pain did not
have true CHD at all. No other studies have examined this issue.

2.6.4 ANGINA PROGNOSIS: SUMMARY
The symptom o f angina, assessed by questionnaire or physician in a research study, or
diagnosed in usual clinical practice, is an adverse risk factor for major manifestations o f CHD
(Ml or sudden death). However it also appears that the symptom is frequently transient. Existing
studies do not present a clear picture of the long-term prognosis o f medically recognised and
unrecognised angina, and may not be generalisable to the British population. Furthermore,
evidence from studies based on clinical assessment supports that from studies based on the Rose
questionnaire in suggesting that other forms o f chest pain that do not conform to ‘typical’
angina criteria may also increase the risk o f MI and death.

2.7 RISK FACTORS AND ANGINA PROGNOSIS
Studies based on patients who have been referred for coronary angiography have consistently
shown that the number o f diseased vessels and the extent o f impairment o f left ventricular
function are strong predictors o f mortality.^^^'^^^ Exercise ECG test parameters (poor exercise
capacity, ST segment depression, exercise induced angina),"^'""^"^'^^^'^^^ resting ischaemia and
clinical factors (older age, previous MI, hypertension, heart failure, presence and type o f angina
have also been shown to be associated with poorer prognosis. In
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population studies, as in ordinary clinical practice, angiograms and exercise tests are not
routinely performed and attention focuses on the importance o f biological, demographic and
lifestyle factors. Age, cigarette smoking, total cholesterol, and blood pressure are well
established as risk factors for a first MI/CHD death; other lifestyle, medical history and socio
demographic factors (such as physical activity, alcohol intake, diabetes and social class) have
also been shown to be associated with risk o f CHD. However, understanding o f the importance
o f these factors in the prognosis o f angina and other forms o f CHD is still developing. Evidence
relating to this issue comes from observational studies and clinical trials. Observational studies
show the extent to which these factors are predictive o f subsequent events among people with
various manifestations o f CHD, while clinical trials demonstrate whether interventions can
modify risk in specific subgroups.

2.7.1 BIOLOGICAL AND LIFESTYLE RISK FACTORS

2.7.1.1 Evidence from observational studies
Results from several population-based studies strongly suggest that the classical CHD risk
factors rerriain predictive of subsequent major CHD events among people with pre-existing
CHD. In both the Whitehall study^^ and the BRHS,'^^ the association between cholesterol
(plasma cholesterol in Whitehall; serum total and HDL cholesterol in the BRHS) and major
CHD risk was maintained in the subgroup o f men who had evidence o f CHD (from ECG or
questionnaire) at baseline. Similar results have been reported from the Lipid Research Clinics
Program S t u d y , t h e Reykjavik Study,^’^ and in initial follow-up o f the Finnish cohort o f the
Seven Countries Study,^"^^ although not in later follow-up when the cohort was older.^'*'^ Most
studies suggest that cigarette smoking and high blood pressure continue to predict an adverse
outcome among men with pre-existing

,

13 243,244

these have not been consistent

findings, particularly in the case of blood pressure.^^^

However, subgroups o f men with evidence o f CHD are heterogeneous, consisting o f those with
definite MI, uncomplicated angina and other manifestations o f definite or possible CHD. The
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risk experienced by these different subgroups may vary considerably, as may the importance of
classical risk factors in prediction o f subsequent events. Although numerous hospital and
population-based s t u d i e s , ( i n c l u d i n g

the BRHS^^^) have assessed the

role o f the classical risk factors and other factors in the prognosis o f definite MI, there are few
results that relate specifically to people with uncomplicated angina. Among this group,
symptomatic and perhaps severe CHD is present, but no permanent myocardial damage has yet
been sustained. Among the angina cohort o f the HIP study, high blood pressure and diabetes
were associated with increased risk o f MI and CHD death, but serum total cholesterol and
smoking were

Very similar results were found in Framingham.^*^^ Furthermore, age

was not associated with the occurrence o f new CHD events in either study,^°^ ‘^* although it was
predictive o f total mortality in Framingham.^*’^°^ In contrast, among men with prevalent
uncomplicated angina in the Gothenburg study, total cholesterol was an extremely strong
predictor o f CHD mortality over 16 years o f follow-up,^°^ “' ‘ and the relative increases in risk
associated with total cholesterol, systolic blood pressure, current smoking and diabetes were
similar to the corresponding relative risks among men without CHD. The increase in risk with
age was not significant, but the age range o f participants was very narrow due to study selection
criteria (see 2.6.1.2).^°^’^'^ Among older people with uncomplicated angina (defined as any
exertional chest pain on Rose questionnaire) in EPSE, smoking did not increase the risk o f CHD
death, but the relative risks for age, diabetes and hypertension were similar to those among the
group without CHD.^^^ These studies suggest that many o f the established risk factors may be
similarly predictive o f subsequent risk among men with angina and among those without CHD,
despite the higher underlying risk experienced by people with angina, and the fact that advanced
coronary artery disease may be present. As the angina cohorts in population-based studies are
usually small compared to ‘no CHD’ groups, judgements regarding the effects o f risk factors on
outcome must be made cautiously, as the statistical significance o f a given relative risk will be
very different in the two groups.
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2.7.1.2 Effect of interventions to modify classical risk factors
During the 1990s, evidence has accrued regarding the effect o f lipid lowering in the prevention
and treatment o f CHD'^^’^^’^^’^^chapter 1; 1.3.3). The results of statin trials are consistent with
findings from other drug and lifestyle intervention trials and from observational studies^^^
regarding the importance o f serum total cholesterol in the pathogenesis o f CHD. In particular,
they demonstrate the effectiveness o f lowering cholesterol in patients with symptomatic CHD,
thereby emphasising the importance o f cholesterol in CHD prognosis. In addition, several trials
underpowered to assess clinical endpoints have demonstrated that statins reduce progression of
atherosclerosis among subjects with angiographically determined CHD (angina or
Much less in known from clinical trials regarding the effect o f modification o f other risk factors
among subjects with pre-existing CHD. Trials among the general population have shown that
reduction o f elevated blood pressure considerably decreases the incidence o f stroke and
cardiovascular mortality, but the effect on CHD events is m o d e r a t e . N o trials o f blood
pressure lowering have been performed specifically among patients with angina or other CHD,
although a subgroup analysis o f the American Hypertension Detection and Follow-up
Program^^* demonstrated a reduction in total mortality among treated compared to control
subjects with previous

Prospective studies o f MI prognosis have shown that quitting

smoking after MI reduces subsequent risk,^^^’^^^ but there is little information from randomised
trials. Relatively few o f the multiple risk factor intervention trials have been conducted
specifically among subjects with pre-existing CHD.^°’^^°'^^" In general, these trials have been
hampered by the difficulty o f achieving sustained changes in smoking, exercise and dietary
habits among high-risk subjects, and the effect o f intervention has been modest.

2.7.2 SOCIO-ECONOMIC STATUS
In addition to biological and lifestyle risk factors, low socio-economic status (as measured by
indicators such as occupational social class, education, income and area deprivation score) has
also consistently been shown to be a risk factor for CHD mortality and major CHD events in
British studies^^^'^^^ and those from other c o u n trie s .A lth o u g h the measure o f socio-economic
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status and the magnitude o f the effect vary, the increased risk appears to be only partially
explained by the established risk factors, suggesting that there are likely to be additional
mechanisms such as other unmeasured biological or lifestyle factors, or early life,
environmental or psychosocial factors. Measurement error and changes over time in
confounders may also contribute.^*^ Access to medical care and appropriate treatment has been
postulated as one possible p a t h w a y H o w e v e r very little is known about social class
differences in the prognosis o f CHD,^^^ as few o f the large prospective studies have examined
its association with outcome specifically among people with pre-existing CHD. In addition to its
importance as a public health issue, this knowledge may cast light on the mechanisms by which
socio-economic status affects risk generally.

Recent information on the role o f social class in CHD prognosis comes from MONICA
population registers and routine statistics in Scotland^^^'^^ and France.^**’^^^ These have
demonstrated the expected socio-economic gradients (as assessed by area deprivation score) in
MI event rates, and additionally shown an effect o f low socio-economic status on overall casefatal ity, but not on in-hospital mortality. However these studies are unable assess the extent to
which social gradients are due to other individual risk factors such as smoking, and are
concerned only with immediate survival after MI. Initial risk after Ml may be dominated by the
speed with which medical help is attained, and possibly social factors play a specific role in
this.^*^ Some other studies have examined the effect o f socio-economic status on the long-term
prognosis o f CHD. In one American study, low income predicted mortality independently o f
disease severity among patients with angiographically defined CHD;^^° in another, education
status was associated with immediate and 4-year survival among patients admitted to hospital
with acute MI.^^’ Car ownership was independently associated with improved prognosis among
initial survivors o f MI in an English study.^^^ Occupational social class was associated with MI
recovery in an analysis o f the Beta Blocker Heart Attack Trial,”^^ but was not a strong predictor
o f CHD death among survivors of MI in Gothenburg.^^^ In general these studies suggest that
social factors may remain important indicators o f risk even once symptomatic CHD is present.
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However, most o f the studies discussed above were concerned only with MI, and most were not
able to compare the effect o f socio-economic status between people with and without pre
existing CHD.

2.7.3 SUMMARY: EFFECT OF RISK FACTORS ON ANGINA PROGNOSIS
Most o f the studies that have aimed to identify the factors associated with adverse prognosis
among people with angina have been based on patients undergoing specialist investigation.
These studies have demonstrated the importance o f factors related to the severity o f underlying
CHD. The extent to which the prognosis o f angina in the community is dominated by the
classical CHD risk factors is uncertain, although evidence suggests that their predictive
importance is not restricted to people initially free o f CHD. Although low socio-economic status
is known to be associated with the occurrence o f CHD, little is known about its role in the
prognosis o f angina or other CHD in Britain.

2.8 MEDICAL RECOGNITION OF ANGINA
The relationship between angina symptoms (as assessed by Rose questionnaire) and medically
recognised CHD was discussed in section 2.4.6. If the Rose questionnaire does identify genuine
angina in the community, and if a significant proportion o f people with Rose angina are not
known to their doctors to be suffering from CHD, factors related both to patient (in terms of
seeking medical help for chest pain) and clinician (in terms o f considering CHD as a cause o f
symptoms) might contribute to ‘under-diagnosis’. The review o f clinical angina studies in
section 2.5 suggests that, for patients presenting with chest pain, the likelihood o f a clinical
diagnosis may depend strongly on the precise characteristics o f chest pain, and may be greatest
when symptoms conform to the classical definition. However, the likelihood o f an individual
with chest pain seeking help or getting a diagnosis may also be associated with demographic
characteristics such as social class. There are no studies that have examined the factors that are
associated with medical recognition o f angina among people with symptoms o f angina elicited
by chest pain questionnaire. However, the question is linked to the wider issue o f socio
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demographic variation in angina and CHD management in Britain, In particular, there is
evidence that CHD management varies inappropriately according to socio-demographic
factors;^^'*’^^^ the research related to this issue is summarised briefly below.

2.8.1 SOCIO-DEMOGRAPHIC VARIATION IN ANGINA AND CHD MANAGEMENT
The evidence that socio-demographic factors affect the management and treatment o f angina
and other forms o f CHD is mainly concerned with revascularisation. In an ecological analysis o f
electoral wards in Sheffield, the rate o f revascularisation per unit population with angina
symptoms [based on possible or definite grade II angina (Q) using the BRHS definition] was
inversely related to the Townsend deprivation score,^^^ and at an individual level, the proportion
o f subjects with symptoms who had been admitted for angiography varied two to three-fold
across the extremes o f the deprivation index, suggesting socio-economic ‘inequalities’ in
treatment. Evidence o f social inequalities in revascularisation was also found in a Yorkshire
study that linked hospital data with census small area s t a t i s t i c s . A n inverse association
between deprivation and revascularisation was found for patients admitted with acute MI in
Glasgow.^^^ However, several other studies have not shown the same pattern o f social variation.
In a more geographically widespread UK study, two measures of social deprivation were
positively correlated with revascularisation rates at a district l e v e l . I n a Northern Irish study
based on routine hospital statistics, invasive investigation for CHD did not vary by area
deprivation, once admission rates for heart disease were accounted for.^^^ In a study o f electoral
wards in the North Thames region,^*^® the trend in CABG rates by Townsend deprivation score
mirrored the trend in CHD mortality for women, while there was some suggestion o f inequality
for men. Thus, the evidence that socio-economic factors are linked to the likelihood that a
patient with angina or MI undergoes revascularisation is not conclusive. Most o f the above
studies were open to bias due to their ecological nature. In particular, measures o f socio
economic status were generally ascertained at an area-level and, in several studies, area
mortality rates were used as a proxy for morbidity and need. Few studies were able to control
for potentially crucial confounding factors, such as disease severity and patient characteristics.
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at an individual level. In addition to research relating to socio-economic status, studies have
suggested that the likelihood o f receiving revascularisation or other forms o f treatment varies
according to e th n ic ity /''''" g e n d e r''''''" '''' '''a g e ''''''''''''''» ''''''° 'a ^

If socio-demographic inequalities in CHD management do exist, the point at which they occur is
uncertain. In other words, do they relate to treatment decisions taken by cardiologists in
hospitals, or to those made by general practitioners or patients? Hospital studies are o f limited
relevance to angina, which is likely to be predominately diagnosed and managed in primary
care."^^’^^ However there had been little research on socio-demographic variation in processes
that occur early in the care pathway, such as initial medical recognition o f angina and
management in primary care.

2.8.2 SUMMARY: FACTORS ASSOCIATED WITH ANGINA DIAGNOSIS
Numerous factors, including the presence o f specific symptom features, other patient
characteristics, and clinician factors may determine whether a person with symptoms o f angina
receives a diagnosis of CHD. There is some evidence that socio-economic status and other
demographic factors are associated with the likelihood o f receiving invasive treatment for CHD,
and possibly these factors may also influence the likelihood o f initial medical recognition of
angina. No previous studies have examined this issue.

2.9 ANGINA IN THE CONTEXT OF SECULAR TRENDS IN CORONARY HEART
DISEASE
Current understanding o f the burden and prognosis o f angina and angina-like chest pain comes
predominately from studies carried out from 1950 to 1990. However, CHD mortality has
declined in recent decades, and both medical and invasive treatment o f angina have become
more common. This section summarises research into secular trends in CHD, and in particular
reviews the evidence relating to changes over time in the prevalence o f angina (and CHD
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overall), and the prognosis o f angina and ML The review focuses on British studies, but results
relating to other countries are also discussed.

2.9.1 TRENDS IN CHD MORTALITY
Rates of CHD death in Britain have been falling steadily since the trend was first observed in
the late 1970s.^°^'^’° Figure 2.1 shows that in England and Wales these declines have occurred
among both men and women in all age groups, although relative changes have been greatest in
the younger age groups. A similar pattern o f decline has occurred in Scotland.^” Although
substantial, the decline in CHD mortality in Britain has tended to lag behind that in other
westernised countries that had similarly high CHD death rates by world standards (such as the
USA, Australia, New Zealand and Finland^^^'^’^).

2.9.2 TRENDS IN ACUTE MAJOR CHD EVENTS AND CASE FATALITY
Falling CHD mortality rates may be due to improved survival after MI or to a fall in the rate o f
occurrence of new events. The most important initiative for studying trends in major CHD event
rates has been the MONICA

(multinational monitoring o f trends and determinants in

cardiovascular disease) project, an international collaboration in which fatal and non-fatal major
CHD events were documented according to a standard protocol in 50 populations in 26
countries during the 1980s and 1990s.^'^ Individual reports from MONICA populations were
published throughout the

The main results, reported in 1999,^^° showed

that, in populations where CHD mortality fell, on average, declines in the rate o f new major
CHD events contributed about two-thirds and declines in case-fatal ity (death within 28 days o f
acute MI) one third, although there was heterogeneity between countries. Although most
MONICA populations were not able to distinguish first (truly incident) from recurrent events,
this information was available in FINMONICA,^’* in which the overall decline in the rate of
new major CHD events was due to falls in both first and recurrent events. Studies o f CHD
trends in America give a similar picture, suggesting that declines in first events, recurrent
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events, and case-fatal ity have all contributed to the fall in CHD mortality in the USA, although
the relative magnitude o f effect each is uncertain/^^'^^"^

2.9.2.1 British studies
MONICA included populations in Belfast and Glasgow but none in England. CHD mortality
fell more in Belfast than in Glasgow,^^® but in both cases there were falls in the major CHD
event rate and in case fatality. The only other population-based British data on trends in acute
CHD rates are from the Oxford Myocardial Incidence Study (OXMIS). Event rates ascertained
in 1994-95 using MONICA criteria were compared with rates ascertained in a similar study
carried out in Oxford in 1966-67.^^^ Although absolute event rates were much lower in OXMIS
than in the UK MONICA populations, there were significant falls (between the two periods) in
CHD mortality and case fatality among men and women in OXMIS, and a fall in the rate of
major CHD events among men. The results o f these studies suggest that declining event rates
and falling case fatality have driven CHD mortality trends in Britain. Other British studies of
trends in acute event rates are difficult to interpret as they included only hospitalised

patients.^^^’^^’

2.9.2.2 Explanations for trends in acute events
The cause o f the declines in CHD mortality and event rates in the industrialised world continues
to be debated. In particular the relative effects o f population changes in risk factors and
improvements in medical care (such as thrombolysis, coronary care units, coronary surgery and
medical treatment) is unclear. A common view has been that incidence declines relate to
changes in risk factors, while trends in case-fatal ity and long-term survival after MI relate to
changes in medical care.^^’ However the situation is likely to be much more complex than
this,^^*’^^^ because preventive treatments for angina may delay the occurrence o f MI, and risk
factors may influence the prognosis o f clinical CHD. The MONICA sub-studies in Iceland and
Finland suggested that mortality declines were largely explained by reductions in the major risk
factors (smoking, cholesterol and blood p r e s s u r e ) . ^ A n a l y s i s o f trends in the Framingham
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study suggested that about half o f the mortality decline could be attributed to changes in risk
f a c t o r s , b u t other American studies have tended to emphasise the role o f improvements in
medical care.^^"’” °’^^'

2.9.3 TRENDS IN CHD PREVALENCE
Despite numerous reports o f falling CHD mortality, and evidence that major CHD event rates
have fallen in Britain as well as other industrialised countries, the extent to which (or even the
direction in which) these changes have affected the population burden o f CHD has not been
established. Figure 2.2 present a simple diagram o f the association between the incidence and
prevalence o f MI. Prevalence is dependent on the interplay o f incidence and mortality. For
example, if the incidence o f MI was stable, but both early and long-term mortality among
subjects with MI was falling, the prevalence o f MI would increase over time. However, if
incidence were falling, the effect on prevalence would be unpredictable, dependent on the
relative magnitude o f the falls in incidence, early, and late mortality. A possible scenario
suggested by some investigators is that improvements in survival have outweighed falling
incidence, resulting in an increased prevalence of CHD.^’^"^’^^“ When considering the prevalence
o f a lifelong condition such as a diagnosis o f MI, the only factor operating to remove cases from
the prevalent pool is death. The same situation would hold for diagnosed angina. However,
when angina is defined solely according to a symptom questionnaire, the situation is
complicated due to the possibility that symptoms may resolve or improve, which could also
remove cases from the prevalent pool. The following sections describe and evaluate studies that
have investigated trends in the prevalence o f angina, MI, or CHD overall.

2.9.3.1 British studies
There is little information on long-term trends in angina or CHD prevalence in Britain. Table
2.8 (i) shows data from the General Practice Morbidity Surveys. The results are surprising in
that, while the prevalence o f MI changed little from 1981/82 to 1991/92, the prevalence o f
angina increased dramatically (by 50-100%) over the ten-year p e r i o d . H o w e v e r this may not
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represent a true increase, because in this study, prevalence estimates are based on the number of
patients attending the GP for angina during the particular survey year (see section 2.5). In the
General Household Survey o f British adults, the proportion reporting ‘long-standing’ heart
attack remained fairly stable over time: prevalences were 2.2% in 1988 and 2.3% in 1996 for
men (aged 16 and over), and 1.7% and 2.4% respectively for women.^^^ However in this survey,
respondents were asked to give details o f any ‘long-standing illness or disability’ but were not
asked about CHD specifically. An analysis o f trends in the Health Survey for England showed
no significant changes the prevalence o f subject-reported diagnosed CHD or Rose angina
symptoms from 1991 to 1994.’^^ Similarly in the 1998 survey, there were no significant changes
in either measure since 1994 (see Table 2.3).^’^

2.9.3.2 Other studies
The Reykjavik Study investigators examined trends from 1968 to 1986 in the age-adjusted
prevalence of CHD among middle-aged men.^’^ They reported a significant increase in the
prevalence o f MI (recognised and unrecognised combined), and a very marked decrease in the
prevalence o f Rose angina symptoms without MI (with or without ECG evidence) from 11.3%
in 1968 to 5.0% in 1986. Overall, there was a fall in the prevalence o f all CHD (MI and angina)
from 14.3% in 1968 to 9.9% in 1986. An analysis o f the MONICA population in Northern
Sweden also suggested a long-term decline in angina symptom prevalence: the prevalence of
Rose angina fell from 4.6% in 1986 to 2.9% in 1994 among men and women aged 35-65, and
the prevalence o f uncomplicated Rose angina fell from 3.8% to 2.5%.'^"^ The trends were not
statistically significant among men, but the numbers o f Rose positive subjects was small.

The largest American study o f CHD prevalence trends is the National Health Interview Survey,
conducted annually since 1957.^^"^ Respondents were asked if they had had CHD, angina
pectoris, and MI, within the previous 12 months, and if so, when each condition first occurred.
Prevalence was defined using the total number o f people who had reported having had a CHD
condition within that particular survey year, regardless o f the date o f initial onset. Therefore, a
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subject whose most recent MI had occurred more than one year previously would not
necessarily be included as a prevalent case, which causes some difficulty in interpretation.
Overall, age-standardised CHD prevalence was relatively constant from 1980 to 1989, but the
trend appeared to differ by age, with a decrease in prevalence seen among middle-aged people
and an increase among the elderly. In the Kaiser Foundation Health Plan Survey (USA), angina
prevalence (ascertained from reviews o f medical charts) among

people aged 65 and over

increased slightly from 1971 to 1980, whereas there was no change in the prevalence o f

2.9.3.3 Simulation models
Some researchers have attempted to estimate expected changes in prevalence from data on acute
events. A study based on American data estimated a much smaller decline in CHD prevalence
from 1980 to 1990 than in incidence (0.6% compared to 2%), but the precise definition o f
prevalent disease was not given.^^^ A model based on admission and death data in the
Netherlands concluded that the age-adjusted prevalence o f CHD (history o f ‘acute CHD event’)
had risen among both men and women between 1980-83 and 1990-93.^^^

2.9.3.4 Evidence for trends in the prevalence of angina and CHD
All o f the above studies were carried out in countries that have experienced considerable falls in
CHD mortality over the past 20 to 30 years but they do not present a clear picture o f trends in
disease prevalence over this period. There was evidence o f a fall in CHD prevalence in only two
studies (Reykjavik and the Swedish MONICA study); most studies suggested little or no
change, but in some cases prevalence had risen. Furthermore, there is evidence from several
studies (Reykjavik, the Kaiser study, and the Morbidity Surveys) to suggest that trends in
angina prevalence differed from trends in the prevalence o f Ml, or all CHD. However the
direction o f the trend in angina prevalence varied: Rose angina prevalence fell in Reykjavik and
the Swedish MONICA study, whereas the prevalence o f diagnosed angina increased in the
Kaiser study and the General Practice Morbidity Surveys. These results suggest a complex
situation in which prevalence trends may differ between countries, may depend on which CHD
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manifestation is being considered, and may be highly sensitive to the specific measure o f CHD
that is used. The evidence relating specifically to Britain is limited. The Health Survey for
England covers only the recent period, while information from the General Household Survey
on CHD may lack validity due to the nature o f the inquiry. It is difficult to interpret results from
the Morbidity Surveys because o f the definition that was used. The striking increase in the
prevalence o f angina that was found in these surveys suggests the possibility that changes in the
likelihood o f a patient presenting with chest pain or receiving a diagnosis o f angina, or even
changes in the general practice management o f angina, may be important confounding factors.

2.9.4 TRENDS IN THE PROGNOSIS OF CLINICAL CHD
The decline in acute event rates that has occurred in many countries in recent years is likely to
be driven by falls in both first and recurrent events,^'* but the magnitude o f these trends and the
influencing factors may differ. Factors such as changes in medical care and introduction o f new
treatments may have a particular bearing on trends in the prognosis o f CHD. Most o f the studies
that have specifically examined changes over time in the prognosis o f clinical CHD are from the
USA; almost all have been concerned solely with MI, and few have covered the 1990s. A meta
analysis examining trends in MI prognosis from 1960-1980 (based on 36 mostly hospital-based
studies), concluded that although in-hospital mortality fell, 5-year mortality after hospital
discharge was unchanged over time, remaining at approximately 33%.^^* Similar results were
reported by the Worcester Heart Attack community study (USA), which examined trends from
1975 to 1984,^^* and by the Hamilton community study (Ontario, Canada) that assessed trends
from 1979 to 1992.^^° However, both the Minnesota Heart Study and the ARIC study suggested
that there have been improvements in long-term survival o f Ml patients during the 1980s and
as did a study based on an MI register in Gothenburg.^'^' Only one study could
be found that reported trends in the prognosis o f angina as well as MI. In the Kaiser Foundation
Health Plan study^^^ there was no change from 1972 to 1981 in post-diagnostic 12-year survival
after MI, but there was evidence for improved survival after angina diagnosis in men.^^^
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2.9.5 SUMMARY: TRENDS IN ANGINA AND CHD
CHD mortality declines in Britain and other industrialised countries have probably been driven
by a fall in the rate o f new major CHD events and an improvement in immediate survival o f MI.
However the effect o f these trends on the population burden o f angina, and CHD overall, is
unpredictable. Although the existing studies o f prevalence trends all relate to countries with
falling CHD mortality, they appear to give contradictory findings, which may be partly due to
the different measures o f CHD that have been used. The treatment and management o f CHD has
changed considerably over recent years, but changes in the long-term prognosis o f angina and
MI in Britain have not been investigated.

2.10 DEVELOPMENT OF THE STUDY HYPOTHESES
This thesis uses data already collected in the BRHS in order to address a series o f related
questions concerning the prevalence, prognosis and diagnosis of angina in British men (see
chapter 1; 1.7). In order to address these questions, it was necessary to use measures o f angina
based both on symptoms (chest pain questionnaire) and on diagnostic history (by subject recall
o f doctor-diagnosis and/or medical record review). Comparison o f the two methods o f
ascertainment o f diagnostic history would provide information on the validity o f self-report. The
Rose angina questionnaire would provide a valid measure o f angina-like chest pain, which could
be used to quantity the burden and prognosis of undiagnosed angina, and to investigate the
relationship between angina symptoms and CHD diagnosis. In view o f the review o f
epidemiological and other studies, an important objective was to compare the stringent and
broader definitions o f angina symptoms with regard to prevalence and prognosis, and to
investigate whether the likelihood o f CHD diagnosis differed between the two. Assessment o f
trends over time in angina prevalence, prognosis, and likelihood o f diagnosis was considered
important because o f the trends in CHD mortality that have occurred in Britain, and the changes
that are taking place in the management and treatment o f CHD. In order to gain understanding
of the complex interplay o f trends in acute event rates, prevalence, and prognosis, it was
necessary to examine and quantify all these trends in the same study population.
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Table 2.1. Responses to questions on the nature o f chest pain among patients with angina
pectoris, non-cardiac chest pain, and cardiac infarction in Rose’s 1962 study.

Angina pectoris

Non-cardiac pain

Infarction

36

23

15

Sternum

86

61

87

Right anterior chest

25

26

40

Left anterior chest

56

70

40

Right arm

11

4

34

Left arm

36

4

46

Neck or ja w

14

4

0

Other

11

17

13

Discomfort

39

39

0

Slight pain

36

39

22

Severe pain

25

22

87

Steady

67

61

54

Stabbing

42

43

46

Tightness

81

61

60

Ache

67

52

54

Throbbing

19

17

13

Pressure

58

52

67

Burning

28

22

20

Numbing

22

13

20

Walking

44

17

7

Active, not walking

25

22

13

Stationary

28

43

80

10 minutes or less

72

17

0

More than 10 minutes

25

83

100

Exertion

92

22

Emotion

8

0

Walking uphill

72

13

Walking on flat normal pace

61

13

Walking on flat, slow pace

28

4

N:
% o f patients
Site:

Severity:

Quality:

Activity at onset o f latest attack:

Duration o f latest attack:

Attacks provoked by:

...continued

76

Usual response o f patient:
Stop

83

17

Slacken pace

11

0

Continue

3

4

Not relieved

0

4

Relieved within 10 minutes

92

9

Relieved after 10 minutes

3

9

Occurrence o f rest pain:

75

43

Emotionally provoked

42

17

Attacks sometimes lasting

47

70

-

Usual response o f pain to rest:

30 minutes or more:

From: Rose, 1962
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-

100

Table 2.2. Rose’s angina criteria and chest pain questionnaires

1) The site must include either the sternum (any level) or the left arm and left anterior chest (defined as
the anterior chest wall between the levels o f the clavicle and lower end o f the sternum).

2) It must be provoked by either hurrying or walking uphill (or by walking on the level for those who
never attempt more).

3) When it occurs on walking it must make the subject either stop or slacken pace, unless trinitrin (nitro
glycerine) is taken.

4) It must disappear on a majority o f occasions in 10 minutes or less from the time when the subject
stands still. •

Chest pain questionnaire (original administered version)

Have you ever had any pain or discomfort in your chest?

Y es

No

If no, have you ever had any pressure or heaviness in your chest?

Y es

No

Do you get it when you walk uphill or hurry?

Y es

No

D o you get it when you walk at an ordinary pace on the level?

Y es

No

What do you do if you get it while walking?

Stop or slow down

Carry on

If you stand still, what happens to it?

Relieved

N ot relieved

How soon?

10 minutes or less

More than 10 minutes

W ill you show me where it was? (show chest diagram)

Sternum (upper or middle)

N ever walks uphill/hurries

Sternum (lower)
Left anterior chest
Left arm
Other
D o you feel it anywhere else? (code also)

Chest pain questionnaire (self-administered version)

a) Have you ever had any pain or discomfort in your chest?

Y es

No

b) D o you get this pain or discomfort when you walk uphill or hurry?

Y es

No

c) D o you get it when you walk at an ordinary pace on the level?

Yes

No

d) When you get any pain or discomfort in your chest what do you do?

Stop

Slow down

e) D oes it go away when you stand still?

Y es

No

f) H ow soon?

10 minutes or less

Carry on

More than 10 minutes
g) Where do you get this pain or discomfort?

Mark the place(s) with X on the diagram
(chest diagram given)

From: Rose, 1962 and 1977
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Table 2.3 Prevalence o f R ose angina. R ose PML and self-reported diagnosed angina and MI. in
British studies

Study

A ssessm ent date

N (age range)

Prevalence CHD symptoms (%)

Whitehall I

1967-69

M en

18403 (40-64)

4.8

6.7

Whitehall II

1985-88

Men

6 8 3 0 (3 5 -5 5 )

2.4

6.4

Women

3350 (35-55)

4.0

5.6

R ose angina

All angina“

PM l

Caerphilly

1978-82

Men

2 5 1 2 (4 5 -5 9 )

7.6

10.1

Speedwell

1978-82

Men

2348 (45-59)

8.8

6.9

BRH S

1978-80

Men

7735 (40-59)

(4.8)"

Renfrew/Paisley

1972-76

Men

7075 (45-64)

17.7

Women

8353 (45-64)

16.9

Men

5754 (40-59)

6.3

7.8

Women

5875 (40-59)

8.5

5.4

Men

7177 (> 16)

3.2

8.0

Women

8627 ( > 1 6 )

3.2

4.8

Men

7193 (> 16)

2.6

8.6

Women

8715 (> 1 6 )

3.2

5.6

Men

3 9 0 2 (1 6 -6 4 )

2.7

3.4

Women

3 9 9 8 (1 6 -6 4 )

2.7

2.5

Scottish Heart

1984-87

Health

Health Survey

1994

For England
1998

Health Survey

1995

For Scotland

7.9

9.1

Prevalence diagnosed CHD by self-report (%)
Angina

Ml

All CHD

5.5

BRHS

1978-80

Men

7735 (40-59)

3.3

3.8

Scottish Heart

1984-87

Men

5754 (40-59)

5.5

4.3

W omen

5875 (40-59)

3.9

1.4

Men

7177 (> 1 6 )

4.3

3.8

6.0

Women

8627 (> 16)

3.4

1.7

4.1

Men

7193 (> 1 6 )

7.1

Women

8715 (> 16)

4.6

Men

3902 (16-64)

3.1

2.4

4.0

Women

3 9 9 8 (1 6 -6 4 )

2.5

1.1

2.9

Health

Health Survey

1994

For England
1998

Health Survey
For Scotland

1995

“Defined as any exertional chest pain; ‘’BRHS definite angina definition (see section 2.4.1.4)
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Table 2.4 V alidity o f R ose questionnaire angina using a physician assessm ent as the gold standard

Study

Rose, 1962

W estern Electric Study,
Chicago

Population

Q uestionnaire
method

57 men reporting chest
pain in occupational cohort
with no known CHD

Admin^

Prevalence (%)

Sensitivity

Specificity

+ Predictive value

Rose

Physician

% (n/N)

% (n/N)

% (n/N)

35.1

1:42.1
2: 45.6

62.5 (15/24)
6 9.2(1 8 /2 6 )
8 1.8(18/22)

84.8 (28/33)
93.5 (29/31)
94.3 (33/35)

75.0 (15/20)
9 0 .0 (1 8 /2 0 )
9 0 .0 (1 8 /2 0 )

3.7
7.3

2.8
2.0

66.7 (4/6)
0 (0/3)

98.1 (206/210)
92.5 (136/147)

50.0 (4/8)
0

3 :3 8 .6

Cederlof, 1966"''"

Swedish Twin Register

366 subjects from register

S elf
(postal)

Lundman, 1971

Twin studies

69 Rose Q positive male
twins from 2 tw in studies

S elf
(postal)

-

-

-

-

2 1 .7 (1 5 /6 9 )
39.1 (27/69) D & P '

Heyden, 1971"’"

Evans County Study

765 white m en, survivors
from random sam ple

Admin®

4.1

6.1

8 0.6(2 5 /3 1 )

97.0 (7 1 2 /7 3 4 )

53.2 (25/47)

Hagman, 19 7 7 "'"

Prim ary prevention trial,
Gothenburg

735 men, sub-sam ple from
birth cohorts

S elf
(postal)

8.0

2.6
5.9

7 3.7(1 4 /1 9 )
58.1 (25/43)

93.7 (6 7 1 /7 1 6 )
95.1 (658/692)

23.7 (14/59)
42.4 (25/59) D & P '

Blackwelder, 1981

Honolulu H eart Study

8002 Japanese men from
birth cohort in Hawaii

Admin®

1.4

2.0

52.2 (83/159)

99.6 (7812/7843)

72.8(83/114)

Jensen, 1982"'"

Copenhagen City Heart
Study

619 Rose Q positive subjects
from random sample

Admin®

-

-

-

31.0 (87/281)
9.5 (32/338)

Friedman, 1985'

Beta-blocker trial, USA

3837 trial participants,
post Ml

Admin®

11.5

36.1

24.7 (343/1387)

95.9 (2350/2450)

77.4 (343/443)

Dewhurst, 1991

Southam pton elderly study

259 elderly subjects,
from random sample.

S elf

Men:
Women:

11.2
15.5

14.0
15.5

8 0.0(16/20)
7 7.8(14/18)

100.0(123/123)
95.9 (94/98)

100.0(16/16)
7 7.8(1 4 /1 8 )

Gandhi, 1995^

Southam pton angina study

440 subjects presenting to
GP with chest pain,
no previous CHD. Ml and
unstable angina excluded.

Admin®

Men:

23.4

26.0
40.5

58.6 (41/70)
48.6 (53/109)

88.9(177/199)
93.8 (150/160)

65.1 (41/63)
84.1 (53/63) D & P '

Women:

29.2

23.4
37.4

65.0 (26/40)
54.7 (35/64)

81.7(107/131)
86.0(92/107)

52.0 (26/50)
70.0 (35/50) D & P '

376 South Asian migrants

Admin®

Men:
Women:

3.1
4.3

4.2
0.5

37.5 (3/8)
100.0(1/1)

9 8 .4(181/184)

96.2 (7/183)

50.0 (3/6)
12.5 (1/8)

Men:
Women:

oo

o

Patel, 1997

Southall study

Men:
Women:

-

“Adm inistered; '’the questionnaire assessm ent occurred m onths or years prior to the clinical assessm ent; 'th e definition o f Rose <
procedure used; 'd efin ite and possible angina by physician assessm ent; unpublished data

Table 2.5. M ajor outcom e for com binations o f R ose questionnaire angina and physician
assessed angina in tw o studies

Angina by physician assessment

Yes

Yes

No

No

Angina by Rose questionnaire

Yes

No

Yes

No

52

46

23

7679

Total mortality

21.1

21.7

30.4

8.0

M ajor CHD event

19.2

13.0

17.4

2.9

175

526

54

1166

Total mortality

16.6

11.4

11.1

8.0

CHD mortality

15.4

10.1

11.1

6.7

Definite non-fatal Ml

8.0

4.6

7.4

5.1

Honolulu Heart Study
(Blackwelder 1981)
7800 men free o f MI and
coronary insufficiency

N
Outcome over 10-year period (%)

Beta-Blocker Heart Attack Trial
(Friedman 1985)
1921 subjects with recent Ml:
placebo group only

N
Outcome over 25-month period (%)
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Table 2.6 Variability o f angina symptoms over four assessments among men aged 35-59 in the
Engineers and Clerks Study

(i)

Probability o f persistence o f ‘angina’ in subsequent years in men positive in 1961 (n=43)

Number positive as % o f those originally

Year o f examination

positive and still in the study

1961

100

1962

39

1964

45

1965

46

(ii)

Number o f ‘angina-positive’ classifications o f the 1965 examinees

Number o f times ‘angina-positive’

Number o f men

0

7 41

1

53

2

12

3

7

4

5

77

(iii) Estimates o f point and period prevalence of ‘angina’ based respectively on 1,2,3, and 4
examinations

Period

Total number o f examinations

Total prevalence (%)
o f angina for the period

1961

j.o

1 9 6 1 -6 2

5 .9

1 9 6 1 -6 4

8.0

1 9 6 1 -6 5

10.4

From; Rose, 1968.
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Table 2.7 Long-term fatal and non-fatal outcom e o f uncom plicated angina in men in population-based studies.
Study

F ram in g h a m

G o th en b u r g

(M ultifaetor
Primary
Prevention Trial)

Population

5127 m en and women
free o f CHD at baseline
aged 30-62

10,000 men aged 47-54
in intervention group

Baseline
assessm ent date

A ngina assessm ent

Biennial from
1949-51 onward

Structured clinical interview
by 2 exam iners and
final decision by panel o f cardiologists.
U ncom plicated angina requires no other
CHD m anifestation in same 2-year interval

1971 to 1977

Angina cohort

Outcome
Kaplan-M eier
estimates:
5 yrs
10 yrs

M ulti-stage procedure. Those positive
for exertional chest pain on questionnaire
had physician interview. Final decision
by further physician assessm ent.'
Men with Ml excluded

9141 men aged 34-79

1967 to 1987

3 hierarchical uncom plicated angina groups:
1. Rose angina with ECO ischaemia
2. Rose angina with physician agreement
3. Rose angina only

40%
50%

Kannel (1972)
119 men with
uncom plicated
angina: data
extracted for
age 50-70 years

Total m ortality “
15%
“Coronary attack”®*’ 30%

Hubert (19821
130 m en with
uncom plicated
angina aged
39-74 years

“Coronary attack”*’

4 9 /lOOOpy

M urabito (1993)
291 men with
uncom plicated
angina, m ean age
61 years. Estim ates
are age-adjusted.

Total m ortality
CHD m ortality
MI or death® '

42/lOOOpy
28/lOOOpy
35%

Hagman (1988)
Total mortality
295 men with
Major CHD event
uncomplicated
angina: mean age
approxim ately 54 yrs
Rosengren (1997. 98) Total mortality®
314 men with
CH D mortality®
uncom plicated angina
mean age 56 years

R e v k ia v ik

Event rate:
py=personyears

Sigurdsson (1995)
l.n = 1 4 2
2. n=102
3. n=224

CH D m ortality
age standardised to
m ean o f 51 years®

15%"
17-19
/lOOOpy

8%

20%

5%

12%

1 .5 %
2 .5 %
3 .5 %

12%
10%
11%

33/lOOOpy
18/lOOOpy

®Kaplan-Meier probabilities estim ated from published graph; *’includes coronary insufficiency, recognised MI and silent MI; 'M I includes recognised and silent MI; "approximated from published information;
'subgroup diagnosed by questionnaire only.

Table 2.8 Trends in the prevalence (Vof of diagnosed MI and diagnosed angina in 1981/82 and
1991/92, England and Wales

All ages

Age group
15-24

Acute MI

Men

Women

Angina

Men

Women

25-44

45-64

65-75

>=75

1981/82

0.55

0.16

1.17

1.99

2.24

1991/92

0.38

0.06

0.73

1.58

1.86

1981/82

0.29

0.03

0.38

1.11

1.28

1991/92

0.20

0.01

0.20

0.71

1.18

1981/82

0.81

0.09

1.72

3.54

3.19

1991/92

1.30

0.14

2.57

5.80

5.73

1981/82

0.58

0.07

0.91

2.15

2.28

1991/92

0.98

0.07

1.30

3.64

4.40

From: Morbidity Statistics from General Practice, Fourth National Study 1991-1992 Royal College o f
General Practitioners, the Office o f Population Censuses and Surveys, the Department o f Health (1995)

^Prevalence calculated as the number o f people attending GP for condition in a given year expressed as percentage o f
persons at risk

84

Figure 2.1 CHD death rate by year and age-group for men and women: England and Wales
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1990

1995

Figure 2.2. The relationship between the incidence and prevalence o f MI
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CHAPTER 3. THE BRITISH REGIONAL HEART STUDY: DESIGN AND METHODS

3.1 SUMMARY
The British Regional Heart Study (BRHS) is a prospective cardiovascular study o f 7735 men,
aged 40-59 at baseline (1978-80), selected from 24 British towns. The study participants were
representative o f British middle-aged men in terms o f social class and geographic region. The
men have been followed up from the baseline assessment through the National Health Service
Central Registers, biennial general practice medical record reviews, and with postal
questionnaires to study participants in 1983-5, 1992, and 1996. Participant questionnaires
provided information on chest pain and CHD diagnoses; in addition new cardiovascular evens
and diagnoses were ascertained throughout the study by medical record review.

3.2 INTRODUCTION
This chapter describes the design and methods o f the British Regional Heart Study (BRHS),
with particular attention to the aspects relating directly to this thesis. The first section (3.3)
outlines the objectives of the BRHS, sections 3.4 to 3.6 provide a general description o f the
study design and methodology, and section 3.7 covers some issues specific to this thesis and
describes the statistical methods. Section 3.8 provides commentary on aspects o f the BRHS
study design that are o f particular relevance. Descriptions o f the data and methods used in
specific analyses are given in the relevant results chapters (4 to 10).

3.3 THE BRITISH REGIONAL HEART STUDY: AN OVERVIEW
3.3.1 GENERAL AIMS
The British Regional Heart Study (BRHS) aimed (i) to determine the factors responsible for the
regional geographic variations in cardiovascular mortality in Great Britain, (ii) to investigate the
individual determinants o f cardiovascular disease, and (iii) to study the occurrence, natural
history and management o f cardiovascular disease in British men.
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3.3.2 STUDY DESIGN
The British Regional Heart Study (BRHS) is a prospective study of a representative sample of
7735 British men, aged 40-59 at baseline, who were randomly selected from one general
practice in each o f 24 towns in England, Scotland and Wales. The baseline assessment took
place in 1978-80. Since baseline, all men have been followed-up for mortality and
cardiovascular morbidity. Details o f selection, baseline assessment and follow-up procedures
are described below.

3.4 SELECTION PROCEDURES
The selection o f the study sample involved three stages: selection o f towns, selection o f a single
general practice within each town, and selection o f men within each general practice.

3.4.1 SELECTION OF TOWNS
Selection o f towns was stratified in order to ensure representation o f all the major geographic
regions in Britain. Twenty-four towns were chosen; selection was guided by seven specific
principles: (i) representation o f all standard regions; (ii) town populations o f 50,000 to 100,000
at the time o f the 1971 Census, and separate from major conurbations; (iii) reflecting the
variations in cardiovascular mortality and water hardness (due to one o f the original study
hypotheses^'*^); (iv) representation o f the region in socio-economic terms; (v) avoidance of
towns with large recent housing developments, noticeable population movement or unusual
population structure; (vi) inclusion o f some towns which were apparent ‘outliers’ in a plot o f
water hardness and cardiovascular disease (e.g. Hartlepool, Exeter and Harrogate); (vii) random
selection if similar towns in each region met the above criteria. Inclusion criteria were met with
some exceptions: Ipswich had a population o f 122,700 and was included. In order to obtain a
reasonable number o f suitable towns in Scotland, some towns with populations below 50,000
were considered. The 24 towns that were selected are shown in Figure 3.1.
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3.4.2 SELECTION OF PRACTICES
A single general practice was chosen from each town. The requirements for the practice were:
(i) at least three principal general practitioners; (ii) a practice population o f over 7500 people;
(iii) a practice population that was representative o f the town in terms o f socio-economic
factors. Practices were selected from a full list obtained from the appropriate family practitioner
committee. A short list was drawn up with the help o f the District Medical Officer (now
Directors o f Public Health). Each practice on the short list was sent information about the BRHS
and asked to indicate their interest and willingness to discuss participation. Two members o f the
study team visited each interested practice to discuss the study, after which a decision was made
and one group practice in each town invited to participate. Age-sex registers were established in
19 o f the 24 practices; 5 practices already had age-sex registers.

3.4.3 SELECTION OF PARTICIPANTS
The aim was to include about 300 men aged 40-59 years from each general practice in order to
provide 7500 men in total. From each practice age-sex register, 450 men aged 40-59 were
randomly selected; the selection was stratified into four five-year age bands. The list o f names
o f selected men was sent to the general practice, and the doctors were asked to exclude only
those whom they considered would be unable to participate in the study due to severe mental or
physical disability. It was emphasised that men with cardiovascular disease should not be
excluded unless there was another reason to do so. The general practitioners excluded about 6 to
10 men per practice (2-3%). The remaining subjects were invited to participate in a health
screening program, in a letter signed by all the doctors in their practice. Non-responders were
sent a second invitation. Men who accepted an invitation but did not attend were sent a reminder
card asking them to attend at their convenience.

3.5 BASELINE ASSESSMENT
The baseline assessments o f study participants took place between January 1978 and June 1980.
A team o f three nurses visited each town in turn, in the order shown in Table 3.1. The
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assessment consisted o f (i) physical measurements, (ii) a resting ECG, (iii) an administered
questionnaire and (iv) a blood sample. To ensure standardisation o f procedures, nurse training
was carried out at the outset, and was repeated at intervals throughout the study. Prior to the
baseline assessment, feasibility and pilot studies were carried out in two additional towns,
neither o f which is included in the BRHS sample used for analysis. Overall, 7735 men attended
the screening examination; the response rate was 78% (Table 3.2).

3.5.1 BASELINE QUESTIONNAIRE (Q l)
The baseline questionnaire (Q l) is shown in Appendix 5. The questionnaire was administered at
the screening site by one o f the nurses. The major areas o f inquiry were; demographic details,
family history, socio-demographic details, cardiovascular and respiratory symptoms, medical
history and lifestyle factors.

3.5.1.1 Symptoms
i) Chest pain (Q l). The Rose [World Health Organisation (WHO)] chest pain questionnaire^^’^°
was used with some modifications. The modifications (from the self-administered version
shown in chapter 2; Table 2.2) were: (i) the initial question was phrased in the present tense; (ii)
following this, two additional questions elicited frequency o f occurrence o f chest pain; (iii) the
phrasing o f the two exertion questions was changed (subjects were asked whether walking or
hurrying ‘produced’ the chest pain rather than simply whether they got chest pain when walking
or hurrying); (iv) the order o f questions was changed: the site o f pain question was placed
before the exertion questions, and the order o f the two exertion questions was reversed.

The questionnaire is shown in Table 3.3, together with definitions o f chest pain categories. The
two additional questions on chest pain frequency are omitted from Table 3.3 as they were
included only at Q l and do not affect angina symptom definitions. Current chest pain status was
classified as follows: i) no chest pain\ ii) non-exertional chest pain defined as chest pain not
brought on by walking or hurrying; iii) angina (Q) defined as chest pain brought on either by
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walking uphill or hurrying, or by walking at an ordinary pace on the level. The (Q) notation is
used to denote angina symptoms on questionnaire. Two subdivisions o f angina (Q) were
defined. First, angina (Q) was classified as definite angina (Q) if the following four additional
criteria were fulfilled; 1. the subject stopped walking or slowed down in response to the pain; 2.
the pain was relieved on stopping; 3. relief occurred within 10 minutes; 4. the site o f pain
included the sternum (sites 4 or 8) or left anterior chest (site 5), and as possible angina (Q) if at
least one o f these four additional criteria was not fulfilled (‘not fulfilled’ includes a missing
response). Second, both possible and define angina (Q) were further subdivided according to
grade. Grade I angina (Q) was defined as chest pain brought on only by walking uphill or
hurrying; grade II angina (Q) was defined as chest pain brought on by walking at an ordinary
pace on the level. These chest pain categories were defined from the outset o f the BRHS.^^^ For
the purpose o f this thesis. Rose angina (Q) was defined equivalently to definite angina (Q)
except that Rose’s original site criteria was used [site o f pain must include either the sternum
(sites 4 or 8) or the left anterior chest and left arm (sites 5 and 6)]. The coding o f incomplete
responses is detailed in section 3.7.3.
ii) Prolonged severe chest pain (Q l) Inquiry was based on the Rose (WHO) severe chest pain
question,^^’^° but two questions were used, together with the site of pain diagram. Possible
myocardial infarction (Q) [FMI (Q)] was defined as severe chest pain lasting for half an hour or
more, situated in the sternum or left anterior chest (sites 4 or 8 or 5). Other prolonged severe
chest pain was defined as severe chest pain lasting for half and hour or more in a different site.^*
Subsequent questions asked the subject to indicate in which year (or years) the episode had
occurred and whether a doctor had been consulted.
iii) R espirator/ svmptoms (Q l) A modified version o f the MRC respiratory questionnaire
(1966) was used. Breathlessness was defined as shortness o f breath when walking with people
o f the subjects own age either up hills (or stairs) or on level ground, or having to stop walking
because o f breathlessness.^"^"^ Phlegm was defined as usually bringing up phlegm from the chest
first thing in the morning in winter.^"^^ Wheeze was defined as the chest sounding wheezy or
whistling on most days (or nights).^"^^
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iv) C alf pain (Q l) A shortened version o f the WHO intermittent claudication questionnaire^^’^°
was used. C alf pain on walking was defined as pain in the calf muscles either when walking at
an ordinary pace on the level, or when walking uphill or hurrying.^'^^ The two calf pain
questions were not administered satisfactorily in the first three towns and therefore this variable
is coded as missing at Q l for all 915 men from these three towns.

3.5.1.2 Medical history
i) Recall o f diagnoses (Q l) Subjects were asked whether they had ever been told by a doctor
that they had: angina, heart attack, (also worded as ‘myocardial infarction’ and ‘coronary
thrombosis’), ‘other heart trouble’, high blood pressure, stroke, diabetes, peptic ulcer, gout, gall
bladder disease, thyroid disease, arthritis, bronchitis, and asthma. Angina (DR) was defined as
subject recall o f a doctor-diagnosis o f angina; MI (DR) was defined as subject recall o f a doctordiagnosis o f heart attack. The (DR) suffix stands for ‘diagnosis recall’ and is used similarly for
the other diagnoses above. Recall o f a diagnosis o f either angina or MI was classified as CHD

ii) Current treatment (Q l) The men were asked about their use o f regular medical treatment
prescribed by a doctor, including use o f antihypertensive drugs and lipid lowering drugs.
Although there was no specific inquiry on nitrate use (British National Formulary code 2.6.1) at
Q l, it was recorded under the category o f ‘pain killers’ and this information was coded for a
sub-sample o f men only (those who at Q l reported a doctor-diagnosis o f angina).

3.5.1.3 Lifestyle factors
i) Smoking (Q l) The questionnaire used to ascertain smoking status was adapted from a
smoking questionnaire developed in 1970 by the Medical Research Council Social Medicine
Unit, London School of Hygiene and Tropical Medicine. Subjects were classified into three
groups: never smoked cigarettes, ex-cigarette smoker, and current cigarette s m o k e r .T h o s e
who smoked less than 1 cigarette per day were classified as non-smokers (or ex-smokers if they
had previously regularly smoked more than 1 cigarette per day).
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ii) Alcohol intake (Q l) The alcohol questions inquired about frequency, quantity and type o f
drink. Alcohol intake was classified into eight categories according to weekly consumption:
non-drinkers, drinking on special occasions or one to two drinks per month, drinking at
weekends (1-2, 3-6, or >6 drinks per day), and drinking daily or on most days (1-2, 3-6 or >6
drinks per day).^"^^ A ‘drink’ was defined as half a pint o f beer, a glass o f wine, or a tot o f spirits
(8-10 grams o f alcohol).
iii) Physical activity (0 1 ) There was a series o f questions on usual physical activity, under the
categories of regular walking or cycling, recreational activity and sporting activity. A physical
activity score was derived for each man, based on the frequency and type o f activity.^"^^ From
this, a six-level physical activity index was defined as follows: (i) inactive; (ii) occasional
(regular walking or recreational activity); (iii) light (more frequent recreational activities or
vigorous exercise less than once a week); (iv) moderate (cycling or very frequent recreational
activities or sporting activity one a week); (v) moderately-vigorous (sporting activity at least
once a week or frequent cycling, plus frequent recreational activities or walking, or frequent
sporting activity only); (vi) vigorous (very frequent sporting exercise or frequent sporting
exercise plus other recreational activities).

3.5.1.4 Social class and geographic region
Social class was defined by the Registrar General’s Classification o f Occupations according to
each man’s longest held occupation at Q l, and grouped as I, 11, III non-manual (III NM), III
manual (III M), IV, V or Armed Forces.^^^ A condensed grouping: non-manual (I, II, III NM)
and manual plus Armed Forces (III M, IV, V, Armed Forces) was also defined. Geographic
region was defined according to initial town o f selection, and grouped as: (i) Scotland, (ii)
northern England, (iii) Midlands/Wales, and (iv) southern England.^"*^ Regions are shown in
Figure 3.1. These variables are defined at Q l only.
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3.5.2 BASELINE PHYSICAL MEASUREMENTS
i) Anthropometric measurements. Height was measured without shoes using a Harpenden
Stadiometer with digital meter that recorded to the nearest millimetre. Weight in trousers and
socks was measured using an M PSllO field survey scale (beam balance) and was recorded to
the nearest 0.1kg. Body mass index was defined as (weight in kg) / (height in metres)
ii) Blood pressure. Systolic blood pressure and diastolic blood pressure were each measured
twice in succession with the subject seated and the arm supported on a cushion, using the
London School o f Hygiene sphygmomanometer. Diastolic blood pressure was recorded at the
disappearance o f Korotkoff sounds (phase V). For each subject, the average systolic and
diastolic blood pressures were used, adjusted for observer variations.

3.5.3 BASELINE ELECTROCARDIOGRAM (ECG)
A three-lead orthogonal system^^° was used. Recordings were made on electromagnetic tape and
analysed by computer in the Department o f Medical Cardiology in Glasgow. Technical
problems occurred in 400 cases, in which case a standard 12-lead electrocardiogram was
recorded. The validity o f the orthogonal three-lead system and the interpretation o f results have
been reported.^^’’^^^
i) Ischaemic abnormalities (ECG) Men were classified into four mutually exclusive groups.
Definite MI (ECG) was defined as a broad Q wave in any lead, together with a Q-R amplitude
ratio greater than 1:3 if the Q wave was in the anterolateral (X) or inferior (Y) leads. This
equates closely with Minnesota Codes 1-1 and 1-2-1 to 1-2-6.^^“ The sub-division o f possible
MI (ECG) was dependent on the width o f the Q wave and the magnitude o f the Q-R amplitude
ratio. This equates with Minnesota Codes 1-2-7, 1-2-8 and 1-3. Definite myocardial ischaemia
and possible myocardial ischaemia (ECG) required a combination o f ST segment depression
and T wave changes (negativity or low positivity.) The degree o f ST depression required for
abnormality is less than that required by the Minnesota Code, although flat or downward
sloping ST segment is additionally required in the three-lead system. Definite ischaemia equates
with Minnesota Code 4-1 or 5-1, and possible ischaemia with 4-1, 4-2, 5-2, 5-3.
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3.5.4 BASELINE BLOOD SAMPLE
A blood sample was taken from each subject for biochemical analysis, haematological study and
blood grouping. All the blood samples were obtained in the non-fasting state between 0800 and
1830 hours. The estimations o f serum total cholesterol and high density lipoprotein (HDL)
cholesterol were carried out in the Wolfson Research Laboratories, Birmingham. Serum total
cholesterol was measured by a modified Liebermann-Burchard method on a Technicon SMA
12/60 analyser. HDL-cholesterol was measured by the Liebermann-Burchard or enzymic
procedures after precipitation with magnesium/phosphotungstate.

3.6 FOLLOW-UP PROCEDURES
The 7735 men were followed up from baseline for all cause mortality and cardiovascular
morbidity. Figure 3.2 shows a summary o f the follow-up procedures; details are given below.

3.6.1 MORTALITY FOLLOW-UP
All men in the study were ‘tagged’ for notification o f deaths using the established procedures
available at the National Health Service Central Registers (NHSCR), in Southport (for England
and Wales) and in Edinburgh (for Scotland). Copies o f death certificates were sent to the study
centre at three-monthly intervals, and included identification details, place, date and cause of
death, the name o f the certifier, and whether a post-mortem examination was performed. A fatal
CHD event was recorded if the underlying cause given on the death certificate was International
Classification o f Disease 9th revision (lCD-9) codes 410-414. Sudden death for which no other
cause was apparent, and which had been certified as due to CHD was included in this category.
A fatal cardiovascular disease event was defined as ICD codes 401-459. In cases of
contradictory or inconsistent causes o f death, clarification was sought with the general
practitioner, hospital consultant, or pathologist.
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3.6.2 MORBIDITY FOLLOW-UP
The follow-up for cardiovascular morbidity was carried out through notifications from general
practice, and general practice medical record reviews.^^^’^^"*

3.6.2.1 Record review procedures
A practice co-ordinator (usually a member o f the practice staff) was appointed in each o f the 24
general practices to be responsible for basing with the study centre. The general practitioners
were instructed about the procedure for reporting cardiovascular events. On entry to the study,
the medical record o f each man was stamped, and a blue card inserted which could be
completed by the general practitioner and returned to the study centre in the event o f a new
diagnosis o f one o f the four following conditions: (i) myocardial infarction (MI), (ii) stroke, (iii)
angina and (iv) transient ischaemic attack (TIA). In addition, each practice co-ordinator carried
out biennial reviews o f study participants’ medical records, using a computer listing supplied by
the study centre. The practice co-ordinator updated the list with new deaths, emigrations and
removals, and would systematically review each remaining subject’s medical records (including
hospital correspondence) in order to identify all new cardiovascular events and diagnoses
occurring in the preceding two years, with the date o f event. In the event o f an uncertain
diagnosis, copies o f medical records and/or hospital letters were forwarded to the study centre
for interpretation. The practice co-ordinators were paid a standard fee for every set o f records
reviewed. Eight years after the start o f the study (1986-88), a retrospective review o f all the
preceding eight years was carried out in order to check diagnoses to that date. At this point, the
blue card was withdrawn from the notes but the two-yearly record reviews continued. At this
eight-year review and in all subsequent reviews, the record search was extended to include
notification o f coronary artery bypass graft (CABG) and percutaneous transluminal coronary
angioplasty (PTCA). The number o f general practice consultations made by study subjects in
each of the previous eight years was also collected. A consultation was defined as any recording
in the patient’s notes with a date.^^^
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3.6.2.2 Criteria for cardiovascular events
The following section defines the non-fatal cardiovascular events that have been used in this
thesis. The suffix (GP) is used for non-fatal events ascertained from the general practice medical
record review. This distinguishes medically recorded events and diagnoses from those reported
by the subject (see section 3.5.1.2).
(i) Myocardial Infarction FMI (GP)1
MI (GP) refers to definite MI, which was required to have evidence o f at least two o f the
following at the time o f event: (i) prolonged severe chest pain, (ii) raised cardiac enzymes and
(iii) ECG evidence o f infarction. These criteria are closely related to the WHO (MONICA)
c r i t e r i a . ^ E v e r y notification o f MI from the record review was followed up to ascertain
whether these criteria were fulfilled. This information was obtained either from hospital
discharge summaries or from a brief enquiry form sent to the hospital consultant,
fiil Possible MI (GP)
If an acute coronary event occurred but the criteria for definite MI were not fulfilled, the event
was coded as ‘possible MI (GP)’. In this thesis, unless ‘possible’ is explicitly stated, MI (GP)
always refers to definite MI.
(iii) Angina (GP)
Angina was defined as at least a four-week history o f ‘typical effort or stress related chest pain’.
Angina was classified as ‘possible’ if there was recorded uncertainty about the diagnosis.
Angina (GP) includes possible cases.
(iv) Stroke (GP)
Stroke was required to have acute symptoms o f cerebral dysfunction o f vascular origin lasting
24 hours or more.
(v) CABG (GP)
Documented coronary artery bypass graft.
(vi) PTCA (GP)
Documented percutaneous transluminal coronary angioplasty.
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3.6.2.3 Follow-up of men who moved to a new general practice
All men who registered with a new general practitioner in Britain were followed through the
routine registration procedures at the Family Health Service Authorities and when necessary,
through the NHSCR. Every two years all new general practitioners were requested to provide
information regarding new cardiovascular events by completing a brief enquiry form (an
example is given in Appendix 5).

3.6.3 QUESTIONNAIRE FOLLOW-UP (Q5, Q92, Q96)
Subsequent to the baseline examination, three additional postal questionnaires were sent to all
surviving men who were still resident in Britain. The first was sent at the fifth anniversary o f
each man’s baseline examination (Q5), the second in November 1992 (Q92), and the third in
November 1996 (Q96). Men from Dewsbury and Maidstone participated in a pilot re
examination programme in February and March 1996 and completed the Q96 questionnaire at
that time rather than in November. All questionnaires subsequent to Q l (including those
completed by Dewsbury and Maidstone participants) were self-administered. Two reminders
(with additional questionnaire and reply-paid envelope) were sent to non-responders in each
case. The questionnaires are shown in Appendix 5. Response rates to Q5, Q92 and Q96 were
98%, 91% and 88% respectively (Table 3.2). The following sections summarise the information
obtained from the three follow-up questionnaires.

3.6.3.1 Symptoms
i) Chest pain (Q5, Q92, Q96) The chest pain questionnaire was the same as that used at Q l apart
from omission o f the two questions on frequency o f pain. The classification o f chest pain was
identical to that used at Q l (section 3.5.1.1 and Table 3.3).
ii) Prolonged severe chest pain (Q5, Q92, Q96) A single question on severe chest pain [the
standard Rose (WHO) question] was used instead o f the two questions used at Q l . PMl (Q) was
defined as an episode o f severe pain across the front o f the chest lasting for half an hour or
more.
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iii) Breathlessness and calf pain on walking (Q92, Q96 only) Questions and definitions were
identical to those used at Q l,

3.6.3.2 Medical history
i) Previous diagnoses. (Q5, Q92, Q96) Questions and definitions were identical to those at Q l
except that at Q96 men were asked to give the year or years in which events had occurred.
ii) Current treatment At Q5, there was a limited inquiry about current medical treatment
prescribed by a doctor. More extensive information on regular prescribed treatment was
collected at Q92 and Q96. At Q92, subjects answered questions on specific treatments and were
then asked to record any additional treatments that they were taking. At Q96, instead o f inquiry
about specific treatments, subjects were asked to record the names o f all regular prescribed
treatments. Therefore nitrate use (code 2.6.1 in the British National Formulary) could be
defined for all men at Q92 and Q96. The use o f beta-blockers (code 2.4), calcium channel
blockers (code 2.6.2), and potassium channel activators (code 2.6.3) was also identified. Antianginal drug use was defined as use o f one or more drugs from any o f the four classes above.
Q92 and Q96 also included questions on regular and daily aspirin use.
iii) Cardiological investigations and invasive treatments (092, Q96 only) At Q92 and Q96,
subjects indicated whether they had ever had: an exercise ECG (or ‘treadmill test’); an
angiogram (or ‘X-ray dye test o f the coronary arteries’); angioplasty (’balloon treatment o f the
coronary arteries’); a coronary artery bypass graft. At Q92, subjects were additionally asked
whether they had ever been referred to a heart specialist {cardiological referral).

3.6.3.3 Health and disability
At Q5, Q92 and Q96, subjects were asked to rate their present health on a four-point scale {self
assessed health): excellent, good, fair or poor. Questions on disability were included in Q92 and
Q96; these were based on questions from OPCS surveys.^^^ Locomotor disability was defined as
reported difficulty in any of the following: going outdoors, walking 400 yards, climbing stairs,
maintaining balance, bending down or straightening up.

99

3.6.3.4 Smoking status (Q5, Q92, Q96)
Questions on current smoking status and changes in smoking status were included in each
questionnaire.

3.6.3.5 Socio-economic factors (Q5, Q92, Q96)
Housing tenure was ascertained and grouped as ‘owner occupier’ or ‘other’, and number o f cars
available for use in the household was ascertained.

3.7 DATA AND METHODS USED IN THIS THESIS
3.7.1 SUMMARY OF DATA USED
This thesis uses data from the baseline examination and questionnaire (Q l), the three follow-up
questionnaires (Q5, Q92 and Q96), and the NHSCR tagging and medical record reviews from
Ql to 31st December 1995. In chapter 10, additional mortality and cardiovascular event data (up
to 3

December 1997) are used. The subsets o f data used in each specific analysis are detailed

in the methods sections o f individual chapters.

3.7.2 REVIEW OF TERMINOLOGY
The BRHS provides three sources o f data on angina: (i) chest pain assessed by questionnaire,
(ii) subject-reported doctor diagnosis assessed by questionnaire, and (iii) medically recorded
diagnosis ascertained from record review. In order to distinguish between these, three different
suffixes are used: angina (Q) denotes symptoms elicited by questionnaire; angina (DR)
[‘diagnosis recall’] denotes subject report o f a doctor-diagnosis o f angina; angina (GP) denotes
a diagnosis ascertained from medical record review. For MI, the equivalent terminology, is FMI
(Q), MI (DR) and MI (GP). Distinctions to note in the case o f MI are that questionnaire
symptoms are labelled as ‘possible’ MI (PMI) in accordance with Rose’s original notation, and
that Ml (GP) refers to definite MI requiring fulfilment o f the specific criteria. A glossary o f
these and other abbreviations is presented at the start o f this thesis.

100

3.7.3 CLASSIFICATION OF CHEST PAIN STATUS
Chest pain categories were defined in section 3.5.1.1 and Table 3.3. After correction o f obvious
coding or data entry errors, a standard approach to the classification o f incomplete responses
was taken for all questionnaires. This was based on response to the first four questions
according to the rules given in Table 3.4 and summarised below. The number o f cases at each
questionnaire for which these rules were applied is shown in Table 3.4.
1. If responses to the exertion questions were incomplete or contradictory, then angina (Q) was
coded conservatively as grade I (Response patterns 1-3 in Table 3.4). This approach is
consistent with previous BRHS publications.^*
2. If chest pain was reported and the exertion questions were incomplete with neither answered
in the affirmative, then chest pain status was coded as ‘non-exertionaf. (Response patterns 4-6)
3. If the subject did not respond to the first question, but denied chest pain on exertion, then
chest pain status was coded as ‘no chest pain’. (Response pattern 7)
4. If the subject did not respond to the first question, but either reported chest pain on exertion
or recorded a site o f pain, then chest pain was assumed. (Response patterns 8-10)
5. If all o f the four questions asking directly about chest pain were left blank, chest pain status
was coded as ‘missing’. (Response pattern 11)
When angina (Q) is used as a dichotomous variable (present or absent), the coding for response
patterns 1, 2, 3, and 7 is irrelevant.

3.7.4 DEFINITIONS OF MAJOR ENDPOINTS
A major CHD event was defined as a CHD death (see section 3.6.1) or a definite non-fatal MI
(see section 3.6.2.2). An event was classified as fatal if death occurred within 28 days o f the
onset of symptoms. A major cardiovascular event was defined as a cardiovascular death or a
non-fatal MI, or a non-fatal stroke. Total mortality was divided into cardiovascular and noncardiovascular mortality. Other endpoints that are used are defined in subsequent chapters.
During the follow-up period from Q l to 3 f ‘ December 1995, the cause o f death was unknown
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for eight men; these data are treated as missing for all endpoints other than total mortality. Event
dates were incomplete for a small proportion o f non-fatal events. A missing day o f event was set
to the 15* o f the month; a missing month o f event (which occurred in less than 1% o f cases)
was set to June.

3.7.5 STATISTICAL METHODS
The main statistical methods are described below. Analyses were carried out using SAS (version
6.12; SAS Institute, Cary, North Carolina, U S A ^ ^ and SPSS/PC (version 9.0.0; SPSS Inc.
Headquarters, Chicago, Illinois, USA). The random effects models described in chapter 9 and
Appendix 2 were performed in EGRET (Dos version, Cytel Statistical Software 1997). B rief
mathematical descriptions o f survival analysis methods and logistic regression are given in
Appendix 1.

3.7.5.1 Cross-sectional analyses
For cross-sectional comparisons, categorical variables were compared between subgroups using
the chi-squared statistic (without continuity correction) or Fishers exact test if any expected
count was less than five. Logistic regression analysis was used in order to assess the
simultaneous contribution o f more than one independent variable to prediction o f a binary
outcome variable. Results are presented as odds ratios with 95% confidence intervals (Cl).
Statistical significance was assessed using the likelihood ratio statistic. Continuous variables
were compared between subgroups using the two-sample t-test for two groups, or analysis o f
variance for more than two groups.^^^

3.7.5.2 Prospective analyses
Survival analyses methods^^®'^^^ are used for prospective analyses in which the aim is to relate
the time to occurrence o f an event (e.g. a major CHD event) to a set o f explanatory variables.
The methods model the ‘time to event’, allowing for ‘right-censored’ data. For a particular event
o f interest, the ‘time to event’ is taken to be the minimum o f (i) the time to the first occurrence
o f the specified event (ii) the time that the subject remains under follow-up and at risk o f the
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event. If a subject does not experience the specified event during the specified follow-up period,
the time to event is said to be ‘right censored’. In the analyses in this thesis ‘right censoring’
occurs either (i) at the end o f the follow-up period for subjects who remain free o f the specified
event throughout follow-up, or (ii) at the date o f death, for subjects who die before the end o f
the follow-up period, o f a cause not included in the endpoint o f interest. About 1% o f all BRHS
participants were temporarily or permanently lost to follow-up due to emigration, or lost only to
morbidity follow-up because general practitioners from new practices declined to provide
information. Analysis attempting to take these additional sources o f censoring into account
yielded identical results to those in which it was ignored.

Event rates per thousand person-years were calculated as (number o f events / person-time at
risk)

X

1000. The person-time at risk is the ‘time to event’ for each subject, summed over all

subjects. Age standardisation o f event rates was performed using direct standardisations^^ (with
five-year or ten-year age bands), to the age structure o f the entire sample at the start o f the
specified follow-up period.

The association between explanatory factors and time to occurrence o f a given endpoint was
examined using Kaplan-Meier analysis and Cox proportional hazards regression. Kaplan-Meier
survival plots were used for a graphical display o f event-free time compared between sub
groups. Cox proportional hazards models were used to examine the simultaneous contribution
o f a number o f explanatory variables to event risk. The ‘hazard’ is the instantaneous event risk
at any one point in time, given event-free survival until that time. Proportional hazards models
do not make assumptions about the specific shape o f the hazard function, but they do assume
that, for any variable considered, the relative hazard (which compares different levels o f the
variable) does not change over time. For example, a proportional hazards model that compared
the risk o f a major CHD event between men with and men without angina (Q) at Q l would
assume that the risk o f an individual with angina (Q) relative to an individual without angina
(Q) remained constant, regardless o f the amount o f time that had elapsed since Q l. For a given
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variable in the model, the suitability o f this proportional hazards assumption can be investigated
graphically, or formally tested by inclusion o f an interaction term between the logarithm of
follow-up time and the covariate of interest. Most proportional hazards models used in this
thesis have covariates fixed at the initial value. In some models, a ‘time-updated’ covariate is
used, in which the value o f the covariate is allowed to change throughout follow-up, rather than
being fixed at the baseline value.^^’’^^^ For example, the occurrence o f a diagnosis o f angina
during follow-up can be fitted as a time-updated covariate. Estimates from proportional hazards
models are presented as hazards ratios with 95% confidence intervals. Statistical significance
was assessed using the likelihood ratio statistic.

3.7.5.3 Analyses of secular trends
Secular trends in CHD prevalence and event rates were analysed using logistic and Poisson
regression with generalised estimating equations in order to account for within-subject
correlation

Details o f these methods are given in chapter 10 (section 10.3.1).

3.7.5.4 Accounting for the BRHS study design
The BRHS is based on cluster sample: participants were selected from one general practice in
each o f the 24 towns. Adjustment for town o f selection in analyses presented in this thesis did
not materially alter the estimated effects and associated standard errors o f the explanatory
variables o f interest. Therefore analyses unadjusted for town are presented throughout. Some
examples o f the effect o f adjustment for town are given in Appendix 2.

3.7.6 SUMMARY OF MAJOR EVENTS DURING FOLLOW-UP FROM Q l, Q5, AND Q92
Table 3.5 summarises the occurrence o f three types o f major event during follow-up from Q l,
Q5, and Q92: (i) total mortality; (ii) first major CHD event; (iii) first major cardiovascular
event. ‘First’ refers to the first new event o f that type during the specified follow-up period
(which is not necessarily the first event o f that type that the subject had ever experienced).
Information relating to Q5 and Q92 is based on the relevant questionnaire responders only.
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Using event data up to 31®* December 1995, an average o f 16.7 years (range 15.5 to 17.9) total
follow-up is available from Q l, an average o f 11.7 years (range 10.5 to 12.9) from Q5, and
exactly 3.1 years from Q92. Table 3.5 also shows event rates during shorter specified periods o f
follow-up (five and ten years equal follow-up) from Q l and Q5.

3.7.7 INTERPRETATION OF STATISTICAL ANALYSES
In interpreting the thesis results, type I and type II errors should be considered. In a statistical
test, a type I error is made if the null hypothesis (of no effect) is incorrectly rejected. The
probability o f this occurring is equal to the chosen significance level o f the test. Therefore, with
a significance level set at 5%, 1 in 20 tests may be expected to give ‘false positive’ results. As a
large number o f analyses have been performed in this thesis, some type I errors are likely to
occur. Clear specification o f research questions in advance of analysis helps to minimise
multiple significance testing and type I errors. The research questions addressed in this thesis
and detailed in chapter 1 (1.7) were formulated prior to analysis o f the data. A type II error
occurs if a statistical test fails to detect a real effect ( ‘false negative’). The probability o f a type
II error is dependent on the sample size o f the study. In this thesis, some analyses are based on
subsets o f the BRHS data, rather than the dataset as a whole, and therefore the likelihood o f a
type II error is increased (statistical power is reduced). This concern applies particularly to
prospective analyses o f CHD subgroups at Q l (as the number o f subsequent events occurring
among these subgroups is relatively small). Cross-sectional analyses and analyses o f secular
prevalence trends have greater power. In the thesis, emphasis is given to patterns o f association,
and to estimates of effect with their associated confidence intervals, rather than to p-values
alone. Additionally, in order to minimise the effect o f both type I and type II errors, the results
from this single study are not considered in isolation, but are interpreted together with
corresponding results from other studies.
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3 .8 C O M M E N T A R Y

3.8.1 REPRESENTATIVENESS OF THE STUDY POPULATION

3.8.1.1 Initial demography
Table 3.6 shows the social class distribution o f (i) all men aged 45-64 in Great Britain at the
time o f the 1981 census (social class was based on current occupation), (ii) men aged 45-64 in
the 24 BRHS towns at the time o f the 1981 census (derived from the 10% sample o f heads o f
households in the County Reports), and (iii) the BRHS participants (aged 40-59) at study entiy
in 1978-80 (social class was based on longest-held occupation). The 24 towns were very similar
to the middle-aged male population as a whole with regard to their social class distribution.
Among the BRHS sample, there was some under-representation of social classes III NM, IV,
and V, and over-representation o f classes I and III M. When social class is grouped into nonmanual and manual, the distribution in the BRHS sample is similar to that seen in the census
data. The geographically and socially representative nature o f the study population allows the
results of analyses to be generalised to British middle-aged men as a whole. In contrast, many
other prospective cardiovascular studies (including most British studies) have been restricted to
specific geographic areas or based on specific occupational groups.

3.8.1.2 Baseline and follow-up questionnaire response rates
The 22% non-response to the initial assessment represents the major source o f non-response in
the BRHS, as response rates to the subsequent postal questionnaires were extremely high (8898%; Table 3.2). A comparison between initial BRHS responders and non-responders with
respect to age, social class, and subsequent mortality has been carried out.^^^ Compared to
responders, non-responders were younger and were more likely to have a manual occupation.
They were also at increased risk o f death subsequent to Q l . The excess mortality was not due to
any one specific cause, and was apparent only during the first three years o f follow-up (relative
risk o f 1.5 to 1.7). However, the rate o f cardiovascular deaths did not differ significantly
between responders and non-responders, which suggests that analyses related to this cause
should not be greatly biased by non-participation.
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3.8.1.3 Cardiovascular disease diagnosis and management
The BRHS is a purely observational study in which there has been no attempt to influence usual
clinical practice. At the initial screening, blood pressure, blood test and EGG results (but not
questionnaire response) were reported back to the subjects’ general practitioners, which may
have alerted doctors and participants to otherwise unknown abnormalities. Therefore some
participants may have received treatment on the basis o f study screening results, although, at
this time, few effective treatments for CHD were in use. After the baseline assessment, followup occurred through four postal questionnaires completed by study participants (the responses to
which were not reported back to general practitioners), and medical record reviews carried out
principally by administrative practice staff. Neither o f these procedures would be expected to
impact significantly on the activity o f general practitioners.

3.8.2 ASCERTAINMENT OF CARDIOVASCULAR OUTCOMES

3.8.2.1 Inclusion of non-fatal events
An important strength o f the BRHS is that assessment o f outcome was not restricted to
mortality. The record review procedures enabled ascertainment o f non-fatal events (including
MI, stroke, angina and revascularisation), providing more comprehensive data on cardiovascular
outcomes than is available in most other major prospective British studies. It also enables
evaluation o f the prognosis o f different forms cardiovascular disease, using diagnoses
ascertained in a representative population-based sample.

3.8.1.2 Criteria for non-fatal events
In the BRHS, the procedure for ascertainment o f non-fatal Ml differed from the other events, as
each notification was followed up by the research centre for confirmation o f specific criteria.
Therefore definite MI (GP) can be regarded as a standardised endpoint, and has been the
primary non-fatal CHD outcome measure used in the BRHS. Notifications o f angina were not
pursued to assess whether specific criteria were fulfilled because no standard ‘objective’ criteria
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exist for this diagnosis and in practice the diagnosis was often made solely on the basis o f
clinical history without recourse to further investigations. Therefore it is important to note that
angina (GP) cannot be regarded as standardised, but rather reflects the way in which the
diagnosis was made in practice in Britain. It is for this reason that ‘possible’ cases were
included in the definition o f angina (GP). This issue is considered further in chapter 5.

3.S.2.3 Completeness of the events database
In the BRHS it has been possible to follow-up through general practice record reviews almost
all participants. The only exceptions are the men who permanently emigrated (about 1%) and
those few whose new general practitioners declined to provide information. A validation
procedure comparing medical record reviews with subject reported diagnoses for men
completing Q92, has been carried out for MI and s t r o k e , i n which discrepancies between the
two sources o f information were re-checked by practice co-ordinators. This process identified a
small number of errors in the medical record review, which were corrected in the cardiovascular
events database. The subject questionnaire data were not altered as a result o f this exercise. A
similar procedure was also undertaken for CABG and PTCA.^°^ The comparison o f medical
record review with subject report for diagnosed angina was carried out as part o f this thesis and
is presented and discussed in chapter 5.

108

Table 3.1 The 24 towns in the British Regional Heart Study: order o f baseline examination and
number o f men examined
Town

Date o f examination

Number o f men

1

Harrogate

Jan-Feb 1978

280

2

Shrewsbury

Feb-Mar 1978

311

3

Lowestoft

April 1978

324

4

Mansfield

May 1978

321

5

Southport

June 1978

322

6

Merthyr Tydfil

July 1978

283

7

Guildford

Oct 1978

335

8

Burnley

Nov 1978

287

9

Ne wcastle-Under-Lyme

Dec 1978

293

10

Exeter

Jan-Feb 1979

332

11

Dewsbury

Feb-Mar 1979

325

12

Falkirk

Mar-April 1979

309

13

Ipswich

May 1979

362

14

Gloucester

June 1979

311

15

Ayr

July 1979

301

16

Dunfermline

Sep 1979

352

17

Darlington

Oct 1979

382

18

Carlisle

Nov 1979

389

19

Maidstone

Dec 1979

318

20

Grimsby

Jan-Feb 1980

318

21

Bedford

Feb-Mar 1980

298

22

Wigan

April 1980

337

23

Scunthorpe

May 1980

332

24

Hartlepool

June 1980

313

109

Table 3.2 Response rates to the baseline and follow-up questionnaires in the British Regional
Heart Study

Overall

Town mean (range)

Number examined

7735

322 (280-389)

Response rate (%)

78

Q l: 1978-80 (initial screening)

(70-85)

Q5: 1983-85 (fifth anniversary)
Deaths since initial screening

281

1 2 (6 -2 0 )

Emigrations

41

0.5 (0-6)

Number available for mailing

7413

308 (271-370)

Number replied

7275

303 (264-368)

Response rate (%)

98

(95 -9 9 .7 )

Deaths since initial screening

1167

4 7 (3 2 -6 1 )
2.7 (0-6)

Q92: Novem ber 1992

Emigrations

65

Failed to trace

19

Number available for mailing

6484

274 (226-328)

Number replied

5925

247 (208-302)

Response rate (%)

91

(86-97)

Deaths since initial screening

1652

69 (33-86)

Emigrations

73

3 (0-5)

Failed to trace

14

Number available for mailing

5996

249 (208-304)

Num ber replied

5263

2 1 9 (1 6 9 -2 7 9 )

Q96: Novem ber 1996®

(80-93)

R esponse rate (%)

“February and April 1996 for Dewsbury and M aidstone
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Table 3.3 The chest pain questionnaire and definitions o f chest pain categories
CHEST PAIN
1. Do you ever have any pain or discomfort in your chest?

Yes/No

2. Where do you get this pain or discomfort?

(See chart)

YOUR
R IG H T
SIDE

YOUR
LEFT
SIDE

Z

(numbers given for coders only)
3. When you walk at an ordinary pace on the level, does this produce the pain?

Yes/No

4. When you walk uphill or hurry, does this produce the pain?

Yes/No

5. When you get any pain or discomfort in your chest on walking, what do you do?
Stop
Slow down
Continue at same pace

6. Does the pain or discomfort in your chest go away if you stand still?

Yes/No

7. How long does it take to go away?

10 minutes or less
More than 10 minutes

Definitions o f chest pain classifications according to questions ql to q7 above
No chest pain
Non-exertional chest pain
Angina (Q)

q l No
q l Yes; q3 and q4 No.
q l Yes; q3 or q4 Yes.

Definite angina (Q)

q l Yes; q3 or q4 Yes; q5 stop/slow down; q6Yes; q7 1Dm or less; q2
sites 4 or 8 or 5.
q l Yes; q3 or q4 Yes; at least one additional criteria for definite
angina not fulfilled^.

Possible angina (Q)

Grade 1 angina (Q)
Grade II angina (Q)

q l Yes; q3 No; q4 Yes.
q l Yes; q3 Yes; q4 Yes.

Rose angina (Q)

q l Yes; q3 or q4 Yes; q5
sites 4 or 8 or (5 and 6).

stop/slow down; q6Yes; q7 10m or less; q2

“not fulfilled includes a missing response
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Table 3.4 Classification o f incomplete or contradictory responses to the chest pain
questionnaires

Number o f responses

Coded satisfactorily

Ql

Q5

Q92

Q96

7709

6938

5671

4802

Coded as Grade I angina (Q)
1.

CPAIN=’Yes’ & LEVEL=missing & U PH lLL=’yes’

0

64

59

61

2.

CPAIN=’Y es’ & LEV EL^’Yes’ & U PH lLL-m issing

0

13

7

1

3.

CPAIN=’Yes’ & LEVEL=’Y es’ & UPH lLL=’N o’

12

8

3

2

4. CPAIN=’Yes’ & UPHlLL=Missing & LEVEL-M issing

3

69

42

46

5. CPAIN=’Y es’ & UPHlLL=No & LEVEL=Missing

0

1

2

2

10

16

23

19

0

1

42

35

8. CPAlN=missing & UPH lLL=’Yes’

0

0

16

44

9. CPA lN -m issing & LEVEL=’Yes’

0

0

1

3

0

0

12

36

1

165

47

212

Coded as ‘non-exertional chest pain ’

6.

C P A IN -’Yes’ & UPHlLL=Missing & LEVEL=’N o’

Coded as ‘no chest pain ’
7. CPAIN-m issing & U PHlLL=’N o’ & LEVEL=’N o’

Coded as C PAIN = ’Yes’; further classification according to
other responses

10.

CPAIN=missing & SITE given

Coded as missing for all chest pain classifications

11. CPAlN=missing & UPHlLL=missing &
LEVEL^missing & SITE=missing

Abbreviations
CPAIN

Do you ever get any pain or discomfort in your chest?

LEVEL

When you walk at an ordinary pace on level, does this produce the pain?

UPHILL

When you walk uphill or hurry, does this produce the pain?

SITE

Site o f pain indicated
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Table 3.5 Summary o f first major events during follow -up from 0 1 . 0 5 , and 0 9 2

Major C V D event

Major CHD event

Total mortality
N®

n*"

Person-years^

Rate"

N“

n'"

Person-years"

Rate"*

N“

n'’

Person-years"

Rate'

7735

1536

118480

13.0

7728"

1094

114067

9.6

7729"

1460

112721

13.0

5 years equal

7735

281

38072

7.4

7735

300

37619

8.0

7735

379

37516

10.1

10 years equal

7735

745

74240

10.0

7734"

652

72553

9.0

7734"

816

72077

11.3

15 years equal

7735

1290

107787

12.0

7731"

985

104160

9.5

7731"

1288

103073

12.5

From Q l (mean age 50)
To 31/12/95
(average 16.7 years)

From Q5 fo r all 7275 responders to Q5 (mean age 55)
7275

1211

78646

15.4

7268

846

76186

11.1

7269

1163

75270

15.5

5 years equal

7275

437

35365

12.4

7274

382

34872

11.0

7274

478

34698

13.8

10 years equal

7275

972

68180

14.3

7271

732

66332

11.0

7271

982

65658

15.0

18.3

5921

223

17877

12.5

5921

339

17779

19.1

To 31/12/95
(average 11.7 years)

From Q92 fo r all 5925 responders to Q92 (mean age 62)
To 31/12/95

5925

330

18067

(exactly 3.1 years)

“Total number o f subjects; *TMumber o f events; "Total person-years at risk; ‘'Event rate per 1000 person-years; "N is less than 7735 due to m issing cause o f death.

Table 3.6. Social class distribution among middle-aged men in national census 0 9 8 1 ). town
census data 0 9 8 1 ). and British Regional Heart Study participants

% o f subjects
BRHS participants

National census

24 Towns census

1981

1981

1978-80

1

5.2

5.1

7.8

II

23.8

23.2

22.5

II NM

10.5

13.2

9.3

III M

33.9

33.7

43.0

IV

17.8

16.6

10.3

V

6.4

5.8

4.1

Armed Forces

2.4

2.4

3.0

39.5

41.5

39.6

58.1

56.1

57.4

Social class

Non-manual
(I, 11, I I I NM)
Manual®
(111 M, IV, V)

*Not including Armed Forces
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Figure 3.1 The 24 towns in the British Regional Heart Study
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M aidstone

Figure 3.2. Follow -up in the British R egional Heart Study

1978-80
BASELINE EXAMINATION
AND QUESTIONNAIRE (Q l)

7735 men

1983-85
POSTAL
QUESTIONNAIRE (Q5)

NHSCR AND

7275 men
GENERAL PRACTICE
FOLLOW-UP
FOR MORTALITY
AND MORBIDITY:

1992

FROM 1978 ONWARD

POSTAL
QUESTIONNAIRE (Q92)

5925 men

1996 February/April
EXAMINATION AND
QUESTIONNAIRE (Q96)
(Dewsbury and Maidstone only)
1996 November
POSTAL
QUESTIONNAIRE (Q96)
(Remaining 22 towns)
Total 5263 men
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CHAPTER 4. CHEST PAIN: PREVALENCE AND ASSOCIATION WITH OTHER
INDICATORS OF CHD

4.1 SUMMARY
The prevalences o f exertional chest pain [angina (Q)], history o f severe prolonged chest pain
[PMI (Q)], subject recall o f CHD diagnoses and other measures o f CHD were examined, and
their

interrelationships

assessed,

using

the

baseline

(1978-80)

and

three

follow-up

questionnaires (1983-85, 1992, 1996). Evidence o f CHD was common at each assessment. CHD
symptoms were strongly associated with ECG ischaemia and CHD diagnoses, although the
absolute agreement between the measures was moderate. The prevalence o f both symptoms and
diagnosis o f angina increased with age, but the age association was weaker for angina
symptoms, which yielded much higher estimates o f prevalence at younger ages. Similarly, the
prevalence o f PMI (Q) was only weakly associated with age, in contrast to that o f diagnosed Ml.
The proportion o f men with angina symptoms who recalled a diagnosis o f angina or CHD
increased markedly with age, while the prevalence of angina symptoms in the absence o f
diagnosed CHD remained fairly stable. Overall, the prevalence o f all angina (Q) was about 65%
higher than that o f definite angina (Q), across the entire age range. Definite angina (Q) and
possible angina (Q) had similar associations with ECG ischaemia, severe angina, PMI (Q), and
other health measures, but men with definite angina (Q) were more likely to report diagnosed
CHD. Nitrate use was highly specific for diagnosed angina (and diagnosed CHD), but had low
sensitivity. Among men with diagnosed CHD, angina (Q) was positively associated with use o f
nitrates and other anti-anginal drug treatment, but negatively associated with revascularisation.

4.2 INTRODUCTION
4.2.1 SUMMARY OF BACKGROUND
The Rose (WHO) questionnaire is frequently used to ascertain angina prevalence in populations,
but few studies have examined the interrelationships between angina-like chest pain, CHD
diagnoses, and CHD treatment and investigation. Results from such analyses may give further
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insight into the burden o f diagnosed and undiagnosed CHD in Britain, and may have
implications for the ascertainment o f angina and CHD in epidemiological studies.

4.2.2 OBJECTIVES
The objectives o f this chapter are (i) to determine the prevalence o f different forms o f chest pain
(elicited by Rose questionnaire) and self-reported diagnosed CHD; (ii) to describe the crosssectional relationships between chest pain, diagnosed CHD, other indicators o f CHD (ECG
ischaemia, CHD treatments and investigations), and other health measures; (iii) to compare
definite angina (Q) and possible angina (Q) with respect to their prevalence and association with
other indicators o f CHD.

4.2.3 CONTENT
In the first results section (4.4.1) the prevalences o f chest pain, diagnosed CHD [CHD (DR);
angina (DR); MI (DR)] and ECG ischaemia at Q l are presented, and their interrelationships and
social and geographic distributions described. Q l is considered separately because the resting
ECG was performed. In section 4.4.2, data from all four questionnaires (Q l, Q5, Q92 and Q96)
are used to investigate the effect o f age on the prevalence o f chest pain and diagnosed CHD and
the relationship between these measures. Section 4.4.3 examines the associations o f chest pain
and diagnosed CHD with CHD treatments and investigations, using Q92 and Q96 only (these
questionnaires contained detailed enquiry on CHD treatments). Section 4.4.4 examines the
association between chest pain, diagnosed CHD, and other measures o f health. Associations
with primary risk factors are considered in chapter 7. The data introduced in this chapter are
referred to throughout the thesis. Specific hypotheses relating to angina diagnosis and referral,
and secular trends in prevalence and diagnosis, are addressed in chapters 9 and 10 respectively.
The implications of this and subsequent chapters (5 to 10) are discussed together in chapter 11.
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4.3 METHODS
The classifications o f chest pain, subject-reported CHD diagnoses, and ECG ischaemia were
described in chapter 3 (sections 3.5.1, 3.5.3 and 3.6.3). Definitions did not differ between the
questionnaires other than for PMI (Q) [which was defined differently at Q l]. Classifications of
geographic region and social class at Q l (chapter 3; 3.5.1.4), CHD treatments and investigations
at Q92 and Q96 (3.6.3.2), other symptoms (3.6.3.1), and health and disability (3.6.3.3) have
been described. At Q l, Q92, and Q96, a respiratory condition was defined as any of: diagnosed
asthma, diagnosed bronchitis, symptoms o f phlegm or wheeze. The chi-squared test was used to
examine associations between categorical variables, and the chi-squared test for trend to assess
trends in proportions. Adjustment for age (as a continuous variable) and other variables was
made using logistic regression analysis.

4.4 RESULTS
4.4.1 CHEST PAIN, ECG ISCHAEMIA AND DIAGNOSED CHD AT Ql

4.4.1.1 Current chest pain and history of severe chest pain
Tables 4.1 (i) and (ii) show the classification o f men according to current chest pain status and
history of severe prolonged chest pain at Q l. One in three o f all men (2595/7734) reported
current chest pain, but the prevalence o f exertional chest pain [angina (Q)] was much lower
(7.8%; n=607). Definite angina (Q) was present in 367 (4.7%) men, and grade II angina (Q) in
only 95 (1.2%). Overall, 9.1% (706/7734) o f men were positive for PMI (Q); a further 80 had a
history o f severe chest pain in a site other than the sternum or upper left chest. O f all men, 1097
(14.2%) had symptoms consistent with CHD [angina (Q) or PMI (Q)], but only 216 had both
angina (Q) and PMI (Q). Current chest pain was strongly associated with history o f severe chest
pain [Table 4.1 (i) and (ii)]. The prevalence o f PMI (Q) was similar among men with definite
and possible angina (Q) [37.3% and 32.9% respectively; %^(1)=1.2 p=0.27] but was somewhat
higher among men with grade II angina (Q) [44.2%] than those with grade I angina (Q) [34.0%]
(X '(l)=3.7p=0.056).
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4.4.1.2 ECG ischaemia and subject-reported CHD diagnoses
O f all 7727 men with classifiable ECGs at Q l, 1126 (14.6%) had evidence CHD on resting
ECG. Definite MI on ECG was present in 242 (3.1%), possible MI in 86 (1.1%), and a further
257 (3.3%) and 541 (7.0%) had definite and possible myocardial ischaemia respectively. The
prevalence o f doctor-diagnosed CHD (by subject recall) was only 5.5% (n=424/7726) at Q l.
The numbers with MI (DR) [292; 3.8%] and angina (DR) [252; 3.3%] were similar overall; 131
men (1.7%) had angina (DR) without MI (DR). On the basis of symptoms, ECG, and diagnosis
recall, one in four (1940/7715) o f all men had evidence of CHD, while 5.5% o f men (n=427)
had a history o f definite MI [MI (DR) or ECG definite MI].

4.4.1.3 Association of chest pain with ECG ischaemia and CHD diagnoses
Table 4.1 also shows the associations o f current chest pain and history o f severe chest pain with
ECG ischaemia and CHD diagnoses. CHD symptoms were strongly associated with ECG
ischaemia. Nevertheless only a third o f all men with angina (Q) [and a similar proportion o f
those with PMI (Q)] had evidence o f resting ischaemia. Men with non-exertional chest pain
were no more likely to have ECG ischaemia than those without current chest pain. The
prevalence o f ECG ischaemia was similar among men with definite angina (Q) and possible
angina (Q) [34.9% and 27.9% respectively], but was higher among men with grade II angina
(Q) than those with grade I angina (Q) [45.3% and 29.7%]. The association between CHD
symptoms and CHD diagnoses was exceptionally strong, but absolute agreement was moderate:
only 31 % o f men with angina (Q) reported a diagnosis o f angina and 40% reported diagnosed
CHD. Similarly, a third o f men with PMI (Q) had a diagnosis o f MI, while 40% had diagnosed
CHD. The prevalence o f CHD (DR) was much higher among men with grade II compared to
grade I angina (Q) [61.1% versus 36.2%]. It was also higher among men with definite angina
(Q) [46.4%] than those with possible angina (Q) [30.4%].
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4.4.1.4 CHD in the 24 towns
Table 4.2 shows the correlation between prevalence measures o f CHD based on symptoms,
diagnosis, and ECG, in the 24 towns. Towns were similarly ordered according to CHD
symptoms and diagnoses. The prevalence o f ECG ischaemia was moderately correlated with
angina (Q) at a town level, but had weaker associations with PMI (Q) and diagnosed CHD.

4.4.1.5 Geographic region, social class, and CHD prevalence
Figure 4.1 shows the prevalence o f CHD measures by geographic region and social class at Q l.
The prevalence o f angina (Q) varied across the regions [x‘(3)=29.5, p<0.001 logistic regression
adjusted for age], being lowest in the south of England. A similar association was seen for CHD
(DR) [x‘(3)=29.9, p<0.001]. FMI (Q) and ECG ischaemia had weaker associations with region
[X^(3)=6.6, p=0.088 and x^(3)=4.6, p=0.20 respectively]. CHD prevalence tended to be lower
among men o f non-manual social class than among those in the manual/Armed Forces category.
This difference was particularly strong for the symptom-based measures, but was also present
for CHD (DR), and ECG ischaemia [p<0.05 for each CHD measure, adjusted for age].

4.4.2 CHEST PAIN AND DIAGNOSED CHD: Q l TO Q96

4.4.2.1 Prevalence of chest pain
Table 4.3 shows the numbers o f subjects in the different chest pain categories at each o f the four
questionnaires. As the mean age rose from 50 years at Ql to 67 years at Q96, there was a
moderate increase in the prevalence o f angina (Q) [from 7.8% to 13.8%], but only a marginal
increase in PMI (Q) prevalence [from 9.1% to 10.5%]. O f all men with angina (Q), the
percentage classified as grade II tended to increase at successive assessments [16% at Q l, 22%
at Q5, 27% at Q92, and 25% at Q96], but the proportion classified in the ‘definite’ category
remained fairly constant [61%, 58%, 64%, and 61% at Ql to Q96 respectively]. Although the
prevalences obtained from the administered questionnaire (Q l) generally appeared consistent
with those from the postal questionnaires (Q5 to Q96), a difference was apparent with regard to
the first two chest pain categories: at Q l a much higher proportion o f men without angina (Q)
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were classified as having non-exertional chest pain rather than no chest pain. There were also a
greater number o f unclassifiable responses in the postal questionnaires compared to Q l. At each
questionnaire, definite angina (Q) and possible angina (Q) were similar with regard to the
proportion with grade II angina (Q) [16% and 15% respectively at Q l; 21% and 24% at Q5;
26% and 28% at Q92; 21% and 30% at Q96] and PMI (Q) [37% and 33% at Ql ; 39% and 42%
at Q5; 41 % and 39% at Q92; 37% and 45% at Q96].

Table 4.4 shows the age distribution o f the BRHS cohort at each questionnaire. The 55-59 year
age group was the only one represented in all four questionnaires. The cells in which the mean
age was not the mid-point o f the five-year age band are shown in parentheses. The age-specific
prevalences o f CHD symptoms are shown in Table 4.5 and Figure 4.2. Angina (Q) prevalence
increased with age at each questionnaire, rising from 4% among men aged 40-44 at Q l to 18%
among men aged 75-79 at Q96. The prevalence o f definite angina (Q) also rose with age, but
was consistently about 40% lower (in relative terms). The relationship between age and PMI
(Q) prevalence was much weaker, particularly at older ages. The prevalence o f CHD symptoms
overall [angina (Q) or PMI (Q)] rose from 9% among men aged 40-44 at Q l, to 24% among
men aged 75-79 at Q96. Comparison o f the age-specific prevalences o f angina (Q) and PMI (Q)
between questionnaires (the columns o f Table 4.5) enables assessment o f secular trends. Agespecific prevalences tended to fall over time. Statistical evaluation of secular trends must
adequately account for age and the longitudinal nature o f the study. These analyses are deferred
until chapter 10, in which prevalence trends are considered in the context o f trends in acute
event rates in the BRHS.

4.4.2.2 Angina (Q) and additional chest pain characteristics
The site o f current chest pain was coded in a hierarchical form at each questionnaire according
to the codes shown in Figure 4.3. For example, a man who indicated the site o f pain as the
sternum and the right chest would be coded in the first category ‘sternum’. For Rose angina (Q)
at least one o f the first two categories is required. For BRHS definite angina (Q), one o f the first
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three categories is required (sternum or upper left chest). Among all men with exertional chest
pain [angina (Q)], the distribution o f chest pain site was broadly similar at the four
questionnaires. Pain was located over the sternum in approximately two thirds o f men (although
this proportion was higher at Q l), but only an additional 2-4% reported pain in the left chest
together with the left arm. Approximately 15% o f men reported pain in the upper left chest but
not in the previous two categories. Among the remainder o f men, the lower left chest was the
most common site, followed by the right chest. Remaining sites (neck and upper arm pain
without other sites) were infrequent. Therefore, the site o f exertional chest pain fulfilled the
BRHS criteria for definite angina (Q) in approximately 85% of men, while the Rose site
criterion was fulfilled in about 70%.

Figure 4.4 shows the cumulative proportion o f men with angina (Q) who fulfilled each
additional Rose criterion. O f all men with exertional chest pain, approximately 90% reported
slowing or stopping in response to chest pain, 80% additionally reported relief o f pain on
stopping, 70% additionally reported relief within 10 minutes, and 60% additionally had pain
over the sternum or left anterior chest: these 60% fulfilled all criteria for definite angina (Q).
Additional fulfilment of the Rose chest pain site criterion reduced the proportion to about 50%
o f all men with exertional chest pain.

Inquiry on chest pain frequency was restricted to Q l . O f 607 men with angina (Q) at Q l, 70.0%
had experienced pain within the last month, while 35.2% experienced daily or weekly pain.
Eight percent o f men with angina (Q) reported a single isolated episode o f pain. There was no
difference between definite and possible angina (Q) in the proportion reporting recent (70.8%
and 69.4% respectively) or frequent (36.1% and 34.5%) chest pain. Men with non-exertional
chest pain at Q l were less likely to report recent (57.1%) or frequent (15.7%) episodes o f pain.
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4.4.2 3 Prevalence of diagnosed CHD
The age-specific prevalences o f subject-reported CHD diagnoses [angina (DR), MI (DR), and
CHD (DR)] are shown in Table 4.6. In each case there was a marked increase with age. The
prevalence o f CHD (DR) rose from less than 2% among men aged 40-45 at Q l, to 27% among
men aged 75-79 at Q96. This age gradient was considerably steeper than that seen for CHD
symptoms (Table 4.5). The age-specific prevalences o f angina (DR) and MI (DR) were broadly
similar to each other, although at older ages diagnosed angina was more common than
diagnosed MI. O f all patients with prevalent diagnosed angina at each assessment,
approximately 55% had uncomplicated angina [angina without Ml (DR)] (Table 4.6). The age
specific prevalences o f angina (DR) tended to increase over time, but no clear trend over time
was apparent for MI (DR), CHD (DR), and uncomplicated angina (DR).

4.4.2 4 CHD symptoms and diagnosed CHD
The proportion o f men with angina (Q) who reported a doctor diagnosis o f angina doubled from
Q l (31.8%) to Q96 (60.5%). The prevalence o f diagnosed angina was consistently higher
among men with definite angina (Q) than among those with possible angina (Q): 35.6% and
24.2% respectively at Q l; 44.0% and 32.0% at Q5; 65.2% and 50.0% at Q92; 65.5% and 52.7%
at Q96 (p<0.01 at each questionnaire, logistic regression adjusted for age). Similar differences
were apparent when all CHD (DR) was considered.

Figure 4.5 shows how the relationships between CHD symptoms and CHD diagnoses varied
with age. Among men with angina (Q), the prevalence o f diagnosed angina rose greatly with
age, from 11% among men aged 40-44 at Q l, to 72% among men aged 75-79 at Q96 [Figure
4.5 (i)]. This marked age-dependence was also apparent in the association between definite
angina (Q) and diagnosed angina [Figure 4.5 (ii)]; PMI (Q) and diagnosed MI [Figure 4.5 (iii)];
CHD symptoms and diagnosed CHD overall [Figure 4.5 (iv)]. Although age largely explained
the increase in CHD diagnosis prevalence from Q l to Q96 among men with CHD symptoms.
Figures 4.5 (i) and (ii) suggest that there was also a secular trend in angina diagnosis: for men
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with angina (Q) in the middle age range (55-65 years) there was an absolute increase o f about
10% in angina diagnosis prevalence from the first two assessments (Q1 and Q5) to the last two
(Q92 and Q96).

Figure 4.6 presents the relationships between symptoms and diagnosis from the opposite
perspective: the age-specific prevalence o f CHD symptoms among men with diagnosed CHD at
each questionnaire. O f all men with diagnosed angina, the proportion with angina (Q) varied
between 53% and 83% [Figure 4.6 (i)]. This proportion increased with age at Q l, but not at
subsequent questionnaires. A much lower proportion (36-61%) o f men with diagnosed angina
had chest pain conforming to definite angina (Q) [Figure 4.6 (ii)]. The proportion o f men with
diagnosed MI who reported a history o f PMI (Q) showed a striking inverse association with age,
falling from 95% among men aged 40-45 to less than 50% among men aged 75-79 [Figure 4.6
(iii)]. Among all men with a diagnosis o f CHD, the prevalence o f CHD symptoms fell from
approximately 85% at Q l and Q5, to about 70% at Q92 and Q96 [Figure 4.6 (iv)].

Figure 4.7 shows the prevalence o f CHD by age group using a hierarchical classification in
which diagnoses are ordered before symptoms. With increasing age, the prevalences o f
diagnosed Ml and uncomplicated diagnosed angina increased markedly, but the prevalence o f
angina (Q) without diagnosed CHD remained fairly stable at approximately 5 to 6%, and the
prevalence o f PMI (Q) alone fell at each successive questionnaire. Men with undiagnosed CHD
symptoms outnumbered those with diagnosed CHD at Q l and Q5, but the reverse was true at
Q92 and Q96 among the older cohort.

4.4.2.5 Seeking medical help for PMI (Q)
The vast majority o f men who had experienced an episode o f severe prolonged chest pain [PMI
(Q)] had seen a doctor about the pain (88.1%, 88.7%, 93.0%, and 94.2% at Q l, Q5, Q92 and
Q96 respectively). Seeking medical help was not related to age (p>0.1 for trend at each
questionnaire). When men with and without diagnosed Ml were examined separately, 96-98%
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o f men with PMI (Q) and MI (DR) had seen a doctor concerning the episode o f pain, compared
to 80-90% o f men with PMI (Q) but without MI (DR).

4.4.3 CHEST PAIN, DIAGNOSED CHD, INVESTIGATION AND TREATMENT: Q92 AND
Q96

4.4.3.1 Nitrates and other anti-anginal drugs
The prevalence o f regular nitrate use according to diagnosed CHD category is shown in Table
4.7, for Q92 and Q96 separately (average age o f men: 63 and 67 respectively). Nitrate use was
almost solely restricted to men who reported diagnosed CHD, and was more common among
men with angina (DR) than among those with MI (DR). Age was not associated with nitrate use
(p>0.8 Chi-squared tests for trend among men with CHD (DR) at Q92 and Q96). Table 4.7
shows a doubling o f nitrate use from Q92 to Q96. This is most likely to be due to the different
methods o f inquiry (see chapter 3; 3.6.3.2). The only other information on nitrate use in this
cohort was that recorded for the 252 men with angina (DR) at Q l , for whom the prevalence was
45%, suggesting that the prevalences obtained at Q92 may be a systematic underestimate. At
both Q92 and Q96, the majority o f men with diagnosed angina were taking some form o f antianginal treatment, but anti-anginal treatment overall was much less specific than nitrates in
particular for diagnosed CHD (Table 4.7). Table 4.8 shows the association between current
chest pain status and anti-anginal drug use (i) among all men with CHD (DR), and (ii) among
men with angina (DR) only. Within these subgroups, men with angina symptoms were much
more likely to be taking anti-anginal drugs than those with non-exertional chest pain or no chest
pain (p<0.01 Chi-squared tests for each comparison). The difference was particularly marked
for nitrate use.

4.4.3 2 Aspirin and lipid-lowering drugs
Overall, the prevalence o f daily aspirin usage was 8.4% (496/5905) at Q92 and 20%
(1038/5188) at Q96. At Q92, 39.2% o f men with MI (DR) and 21.4% o f men with angina (DR)
only reported daily aspirin use, compared to 3.8% o f men without CHD (DR). Rates o f aspirin
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use among men with CHD (DR) were considerably higher at Q96: 64.4% among men with MI
(DR), 53.4% among men with angina (DR) only, and 11.3% among men without CHD (DR).
Among men with diagnosed CHD at Q96, the prevalence o f regular aspirin use did not vary
with age group (x^(l)=0.4, p=0.51; Chi-squared for linear trend) or angina (Q) status (x^(l)=1.2,
p=0.28). Only 9 men were taking lipid-lowering drugs at Q96, 7 o f whom had diagnosed CHD.

4.4.3.3 Coronary revascularisation
A history o f coronary revascularisation (CABG or PTC A) was reported by 2.2% o f men at Q92
and 3.9% o f men at Q96. This represented 12.4% (118/955) and 20.6% (185/900) o f all men
with CHD (DR) at Q92 and Q96 respectively. The vast majority of men who had undergone
revascularisation reported CABG. Only a few men without CHD (DR) claimed a history o f
revascularisation (13 at Q92 and 15 at Q96). Presenting Q92 and Q96 separately. Figure 4.8
shows the age-specific prevalence o f revascularisation for all men with CHD (DR), and for men
with angina (DR) only. There was a striking twofold increase in revascularisation prevalence
from Q92 to Q96, but a strong inverse association with age existed at each questionnaire.
Among men with diagnosed CHD, those with angina symptoms were much less likely to have a
history o f revascularisation than those without such symptoms (Table 4.8; p<0.01 logistic
regressions, adjusted for age).

4.4.3.4 Cardiological referral and investigation
At Q92, 16.9% o f men reported referral to a ‘heart specialist’, 13.6% had undergone an exercise
ECG test, and 7.7% had undergone angiography. Secondary referral or investigation (any o f the
three above) was reported by almost a quarter o f men overall, this included 74.0% (707/955) of
men with CHD (DR), 64.4% (241/374) o f men with angina (DR) only, and 13.4% (664/4964) of
men without CHD (DR). In this last subgroup, secondary referral/investigation prevalence was
higher among men with angina (Q) [27.7%] than those without angina (Q) [12.6%]. The
prevalence o f secondary referral/investigation fell with increasing age within each subgroup.
The inverse age association was strongest for exercise testing but was also clearly apparent for
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cardiological referral. Q96 included questions on exercise testing and angiography but not on
cardiological referral. The prevalence o f such investigation increased from Q92 to Q96, both
among men with diagnosed CHD, and among men with angina symptoms only (Figure 4.9), but
the strong inverse association with age remained.

4.4.4 CHEST PAIN, DIAGNOSED CHD, AND OTHER HEALTH MEASURES: Q92
Figures 4.10 (i) and (ii) show the associations o f chest pain and diagnosed CHD with self
assessed health and disability at Q92 (average age: 63 years). Although poor/fair health (rather
than good/excellent) and the presence o f locomotor disability were more common among men
with diagnosed CHD than those without, there was a strong association with current chest pain
in both groups. In fact, among men with angina symptoms, the prevalences o f poor/fair health
and disability were similar in those with and without a CHD diagnosis.

Current chest pain was also associated with other cardiovascular symptoms. Figures 4.10 (iii)
and (iv) show that the pattern o f association with breathlessness and calf-pain on walking was
similar to that seen for health and disability. The presence o f a respiratory condition was also
associated with current chest pain, both among men with and without diagnosed CHD, but was
particularly common among men with angina symptoms only [Figure 4.10 (v)]. All o f these
associations were largely unchanged after adjustment for smoking status at Q92 and social class.
For example, the age-adjusted odds ratio (95% Cl) quantifying the relationship between angina
(Q) and respiratory condition among men without diagnosed CHD was 4.8 (3.8, 6.3), which was
unchanged after further adjustment for social class and smoking status.

There were few differences between definite and possible angina (Q) with regard to these health
measures, both in the sample overall, and among men without diagnosed CHD. In this latter
subgroup, among men with definite and possible angina (Q) respectively, prevalences were:
69% and 67% for breathlessness; 42% and 50% for calf pain on walking; 69% and 71% for
respiratory condition; 61% and 69% for poor/fair health; 54% and 70% for locomotor disability.
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The associations between chest pain, diagnosed CHD and other health measures that have been
described at Q92 were extremely consistent at the other questionnaires.

4.5 DISCUSSION
In this chapter, the prevalence o f chest pain and the cross-sectional associations between chest
pain and other indicators of CHD has been examined, using data from repeated questionnaires.
The initial questionnaire differed from subsequent questionnaires as it was administered rather
than self-completed. Other specific differences [ascertainment o f PMI (Q) and nitrate use] have
been highlighted. Two further factors should be considered in the interpretation o f these data.
First, history o f diagnosed CHD is based on subject recall. Information from medical record
reviews was available only from Q l onward, and its association with self-report is evaluated in
chapter 5. Second, the BRHS questionnaires cover an 18-year period from 1978 to 1996.
Secular trends in CHD prevalence and diagnosis are formally evaluated in chapter 10.

4.5.1 PREVALENCE OF CHEST PAIN AND DIAGNOSED CHD

4.5.1.1 Comparison of British studies
Table 4.9 compares the age-specific prevalences o f angina (Q) and PMI (Q) found in the BRHS
with those found for men in other British population-based studies. In each case, prevalences
from the BRHS questionnaires nearest in age distribution and calendar time to the other studies
have been shown, and equivalent definitions have been used (excepting question ordering and
wording differences). For Rose angina (Q) [i.e. using Rose’s site criteria], the BRHS results for
the entire sample (from Q l and Q5) are similar to Whitehall 1^~ and I I , d e s p i t e the fact that the
Whitehall studies were based on employed men living in the south o f England (London civil
servants). The Caerphilly (South Wales) and Speedwell (Bristol) Studies (of middle-aged men
from selected communities)’^^ gave considerably higher Rose angina prevalences, which were
similar to each other despite the higher CHD mortality in the Caerphilly area. The Renfrew and
Paisley (MIDSPAN) Study included all middle-aged residents o f two adjacent towns near
G l a s g o w . I n this Scottish study, the BRHS definition o f angina (Q) was used, but the
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prevalence was almost double that seen in the BRHS. The geographic situation, urban setting,
and high proportion o f manual social class may contribute to this striking difference. Rose
angina prevalence among older age groups in the BRHS (from Q92 and Q96) was similar to that
seen in the Health Survey for England (HSE) 1994,’’’ which is based on a large random sample
o f English households. Angina symptom prevalence fell somewhat from 1994 to 1998 in the
HSE,” ^ as it did in the BRHS from Q92 to Q96. PMI (Q) prevalence in the BRHS was similar
to that in Caerphilly, somewhat higher than that in Whitehall and Speedwell, and slightly lower
than that in the HSE sample. The prevalence o f subject-reported diagnosed CHD in the BRHS
was very similar to that in the HSE 1994 and 1998, and was not presented by the other studies.
The assertion that the BRHS sample is representative of British men is supported by the
similarity o f BRHS prevalence estimates to those from the HSE, which is arguably the most
representative English cardiovascular survey.

4.5.1.2 Comparison of prevalence measures
The prevalence o f angina (Q) [any exertional chest pain] was about 65% higher (in relative
terms) than that o f definite angina (Q), and almost twice as high as that o f Rose angina (Q),
across the whole age range. Similar or even greater differences in prevalence between Rose
angina (Q) [with classical or modified site criterion] and all angina (Q) have been found in the
other recent studies that have used the wider category.' 5 u 52 .156,369

results presented in this

chapter demonstrate that the questionnaire measures o f angina have a weaker age-gradient than
diagnosed angina, and give a quite different impression of CHD prevalence among younger
men. In men aged less than 55 years, diagnosed angina was less prevalent than definite angina
(Q), and much less prevalent than all angina (Q). In the middle age-range (55-64 years) the
prevalence o f diagnosed angina was similar to that o f definite angina (Q) but lower than that of
all angina (Q); at older ages (>65 years) it was similar to that o f all angina (Q). Similarly, the
prevalence o f diagnosed MI was much lower than that o f PMI (Q) in the younger and mid-age
ranges. These age associations resulted in a much greater proportion o f angina and all CHD
being classified as ‘unrecognised’ at younger ages (Figure 4.7). The marked difference between
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CHD symptom and diagnosis prevalence at younger ages was also shown in the HSE’^^ and the
Scottish Heart Health S t u d y / S e v e r a l studies have noted that the prevalence o f Rose angina is
lower than that of diagnosed angina among the e l d e r l y . T h e correlations between the
diagnosis and symptom-based measures across the 24 BRHS towns were generally high,
showing similar relative ranking o f towns according to the two methods. Similarly, among men
aged 40-59 years in the Scottish Heart Health Study, CHD symptoms and diagnoses were
moderately correlated at a district level,^^^ but the prevalence o f diagnosed CHD accounted for
only about a third o f all CHD (according to diagnosis, ECG ischaemia, or Rose angina/PMI) in
men and a quarter in women.

4.5.1.3 Administered and self-administered questionnaires
Two previous studies have suggested that the yield o f Rose angina cases may be twice as high
using a postal questionnaire as with an administered version. In a Finnish-Norwegian Study,
angina symptom prevalence was 4.4% based on interview and 7.9% based on postal
questionnaire, but the postal assessment was carried out several years after the interview, and
age-specific rates were not presented. A randomised comparison between self-completion and
nurse-administration was conducted as part o f the Whitehall Study, in a single department.^®
The prevalence o f Rose angina (Q) by self-completion was approximately double that found on
interview (7.6% and 3.0% respectively). However there was no evidence, according to the
association with ECG ischaemia, that the postal questionnaire identified more ‘false positives’.
Furthermore, results from the single department were not consistent with the overall findings
from the Whitehall study, in which the prevalence o f Rose angina (by self-administration) was
much lower (4.8%). In the BRHS there was no evidence to support a major difference in
ascertainment between administered and postal questionnaires: age-specific prevalences o f
angina (Q) and definite angina (Q) were very similar at Q l and Q5, and tended to decrease at
subsequent postal assessments (Table 4.5). Although secular trends could confound this
comparison, a decline in prevalence o f such large magnitude between Q l and Q5 (1978 to 1985)
seems implausible.
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4.5.2 DEFINITE AND POSSIBLE ANGINA (Q)
It has been noted in previous BRHS publieations^^’^^^ that possible angina (Q) was similar to
definite angina (Q) in terms o f the association with ECG ischaemia at Q l . The two categories of
angina (Q) were also similar, at each questionnaire, with respect to the proportion reporting
severe or frequent angina, PMI (Q), other symptoms, disability and poor/fair health. However
men with definite angina (Q) did differ fi*om those with possible angina (Q) with regard to the
proportion with diagnosed angina (or diagnosed CHD). The fact that diagnosis was the only
indictor o f CHD for which prevalence was higher among men with definite angina (Q) suggests
that the additional criteria required for definite angina (Q) are given importance in clinical
diagnosis, even though their presence may not indicate greater likelihood or severity o f CHD.

Angina (Q) was strongly associated with breathlessness, and with the presence o f a ‘respiratory
condition’ (wheeze, phlegm, bronchitis or asthma). The close link between angina symptoms
and respiratory symptoms has been reported from the BRHS (at

q

])-^'‘4,345,37i

other

studies;^^^ an association with chronic bronchitis was noted by Rose^^ and o t h e r s . T h e fact
that the relationship between angina symptoms and respiratory morbidity was not explained by
smoking and social class may suggest a lack o f specificity o f effort-induced chest pain for CHD:
some men with angina (Q) may have had a respiratory cause of pain. Another conceivable
explanation is that some subjects have a non-specific tendency to respond affirmatively to any
symptom i n q u i r y . O n the other hand, other measures of CHD (diagnosed CHD and ECG
ischaemia) also had independent associations with respiratory morbidity, albeit weaker than the
chest pain association. It is possible that respiratory disease is linked to CHD via other
mechanisms (for example chronic infection.^^^) In any case, possible angina (Q) was similar to
definite angina (Q) with regard to the association with respiratory morbidity, suggesting that the
additional chest pain criteria do not improve specificity for CHD.
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Each additional component o f the Rose angina questionnaire contributed to the difference in
prevalence between all angina (Q) and definite angina (Q), but use of the original Rose site
criterion was particularly restrictive, causing a 20% reduction in the number o f men classified as
angina positive after all other criteria were fulfilled. Very few men reported pain in the upper
left chest together with the left arm, so in effect the Rose criterion represented the sternum only.
Two other studies have reported that the site o f pain requirement is the Rose criterion least
likely to be fulfilled. In Whitehall

less than half o f those with exertional chest pain

reported a ‘Rose’ pain location; in the Newcastle Heart Project about 60% o f Europeans and
only 40% o f South Asians with exertional pain fulfilled this criterion.^^^

4.5.3 ASSOCIATION BETWEEN CHEST PAIN AND DIAGNOSED CHD
The conclusions that can be drawn about the ‘sensitivity’ and ‘specificity’ o f symptom measures
on the basis o f comparison with diagnosis are limited. A subject positive for angina symptoms
but negative for diagnosis may have early or unrecognised CHD. Equally, a subject may be
positive for diagnosis but negative for symptoms due to successful treatment. The fact that
about two thirds o f men with diagnosed angina reported exertional chest pain but only half had
symptoms conforming to definite angina (Q), while a minority were positive for Rose angina
(Q), suggests that the latter two definitions (at least) have inadequate sensitivity for anginal
chest pain. This assertion is broadly supported by studies that have compared Rose angina with
physician screening for anginal pain^^’*^^’^^^’’^^’^^^’'^^'’*\see chapter 2; 2.4.2). In the BRHS, the
proportion o f men negative for diagnosed angina who were positive for symptoms was
marginally lower for definite angina (Q) and Rose angina (Q) than for all angina (Q). However,
since symptoms in the absence o f diagnosis were associated with ECG ischaemia and other
markers o f CHD, this cannot be taken to indicate greater specificity for the more restrictive
definitions. The proportion o f men with diagnosed Ml who reported a history o f severe
prolonged chest pain was exceptionally high among younger subjects, but fell markedly with
increasing age. Possible explanations are a more frequent atypical presentation o f MI among
older men, age variation in perception o f previous pain,^’"^ or simply worsening recall o f a
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previous symptom episode. This result suggests that the symptom-based definition o f MI has
low sensitivity for a history o f MI among elderly subjects.

Most previous studies that have examined the association between symptoms and diagnosis of
angina have been based on middle-aged patients. In general they have found that a diagnosis of
CHD is present for only about half or fewer o f subjects positive for Rose angina.^^’’’^’^^°’’^^’^^^
The present results show that the relationship between CHD symptoms and diagnoses is
strongly dependent on age. The fact that older men with CHD symptoms were so much more
likely than younger men with symptoms to report diagnosed CHD may be entirely due to the
phenomenon o f increasing positive predictive value o f a ‘test’ with increasing prevalence o f true
disease (i.e. a more serious significance o f chest pain in elderly compared to middle-aged men).
In support o f this, among men with angina (Q) at Q l, the prevalence o f ECG ischaemia also
rose with age (from 22% to 39% across the age range 40-59 years), although not to the same
extent as diagnosed angina (from 11% to 41%). However a genuine effect o f age on the
likelihood of a ‘correct’ diagnosis cannot be ruled out altogether. Younger men may be less
likely to seek medical help, or general practitioners less likely to attribute their symptoms to
CHD, or to reach a definitive diagnosis. Age variation in accuracy o f diagnosis recall is
evaluated in chapter 5, but would be unlikely to explain such a strong age effect.

4.5.4 DIAGNOSED CHD AND CHD TREATMENT
At both Q92 and Q96, most men who reported a diagnosis o f CHD were receiving some form o f
treatment. Aspirin use was less common among men with uncomplicated diagnosed angina than
among those with diagnosed MI, although it increased in each category from 1992 to 1996.
General practice-based studies carried out during the 1990s also found that rates o f aspirin use
increased,^^^’^^^ but that even during the late 1990s, up to half of people with an established
diagnosis o f CHD were not taking aspirin.^^^"^^^ In the BRHS, revascularisation prevalence and
secondary referral for CHD also increased notably from Q92 to Q96, suggesting that significant
changes in CHD treatment practice have taken place in Britain during the last decade. Although
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nitrate use and revascularisation were very specific to men with diagnosed CHD, referral to
secondary care was not, being reported by about a quarter o f men with angina symptoms only.
This suggests that symptoms had been investigated in a proportion o f cases. Use o f medical
treatments did not vary with age, but older men were much less likely to have undergone
revascularisation or to have been referred to secondary care. Determinants o f angina diagnosis
and secondary referral are further investigated in chapter 9.

4.5.4.1 Nitrate use and diagnosed CHD
Nitrate use was highly specific for self-reported diagnosed CHD [specificity o f 99.6% for CHD
(DR) and 98.8% for angina (DR)] but was not a sensitive measure [sensitivity o f 44% for CHD
(DR) and 52% for angina (DR)]. At Q96, the prevalence o f diagnosed angina based on nitrate
use was 8.0%, compared to 13.3% based on self-report. Underestimation o f angina prevalence
when based on nitrate use has been shown in two previous British studies based in general
practice.'** ’ In one, comparison o f prescription data with CHD disease registers suggested that
nitrate use underestimated angina prevalence by 40%, although this estimate may be subject to
bias as the study sample consisted o f less than 20% o f all practices a p p r o a c h e d . T h e other
study found high specificity (96%) but only 73% sensitivity o f nitrates for treated angina (rather
than diagnosed angina overall)."** Studies based on angina outpatients in other countries found
that only about half were taking nitrates.^***'^** The fact that the prevalences o f nitrate use and
coronary revascularisation were exceptionally low (less than 0.5%) among men who did not
report diagnosed CHD suggests that diagnoses were not greatly under-reported (although does
not rule out over-reporting). This is in contrast to the findings o f the Cardiovascular Health
Study (USA) in which 5-15% o f all elderly men were classified as having ‘unreported angina’
as they reported taking nitrates but not having angina.^*^

4.5.4.2 CHD treatments and chest pain
The issue o f whether the Rose angina questionnaire elicits current symptoms or lifelong
symptom history has barely been addressed, and the extent to which treatment might affect
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response is uncertain. Among men with diagnosed CHD in the BRHS, there were strong
associations between CHD treatments and angina symptoms, but the associations were positive
for anti-anginal drugs (particularly nitrates) and negative for revascularisation. Nitrates are
predominately used for symptomatic relief after pain has occurred, while other anti-anginal
drugs and revascularisation, if effective, would prevent pain occurring in the first place.
Therefore the results suggest that effective prophylactic treatments do influence response to the
chest pain questionnaire, and that revascularisation was one such effective treatment. It follows
that subjects tended to respond to the BRHS chest pain questions on the basis o f current effortinduced pain (as intended), not lifelong symptom history. The fact that locomotor disability and
poor self-assessed health were also strongly associated with angina symptoms independently o f
diagnosed CHD further supports this interpretation.

4.5.5 OVERVIEW: CHEST PAIN AND DIAGNOSED CHD
Symptom-based measures o f angina and MI are strongly associated with diagnosis-based
measures, although absolute agreement is moderate. The increase in prevalence with age is
much weaker for the symptom-based measures, which yield higher estimates o f prevalence at
younger ages. This gives the impression o f a higher proportion o f all CHD being ‘unrecognised’
among younger subjects. Use o f a broad definition [‘effort-induced chest pain’] for angina
symptoms increases prevalence substantially compared to more restrictive definitions requiring
additional Rose criteria; the broader definition may be a more sensitive measure o f anginal chest
pain, with little or no loss o f specificity. Nitrate use is highly specific for self-reported diagnosis
o f angina (and CHD), but has low sensitivity.
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Table 4.1 Prevalence and interrelationship o f current chest pain and history o f severe chest pain,
and associations with ECG ischaemia and diagnosed CHD at 01

(i) Current chest pain status

N"

% with

% with

% with

% with

(Prevalence %)

PMI (Q)

ECG

angina

CHD (DR)

ischaemia*’

(DR)

Current chest pain status
No current chest pain

5139(66.4)

6.0

13.0

0.6

2.0

Non-exertional chest pain

1988 (25.7)

9.3

12.3

1.8

3.9

Possible angina (Q) grade I

205 (2.7)

31.7

2 6 .8

19.5

25.9

Possible angina (Q) grade II

35 (0.5)

40.0

34.3

51.4

57.1

Definite angina (Q) grade I

307 (4.0)

35.5

31.6

32.1

43.1

Definite angina (Q) grade II

60 (0.8)

46.7

51.7

5 3 .3

63.3

N'

% with

% with

% with

% with

(Prevalence %)

angina (Q)

ECG

MI (DR)

CHD (DR)

(ii) H isto ry o f p ro lo n g ed sev ere c h est pain

ischaemia*’
History o f severe prolonged
chest pain
No severe chest pain

6948 (89.8)

5.5

12.9

0.7

1.9

Other severe chest pain'*

80(1.0)

13.8

15.0

11.3

13.8

PMI (Q)

706 (9.1)

30.6

30.9

33.1

40.0

*^1 man m issing for chest pain status; ’’definite or possible ECG ischaem ia or infarction; ^1 man m issing for severe
chest pain;

in site other than sternum or left anterior chest
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Table 4.2 Correlations betw een m easures o f CH D prevalence in the 24 tow ns

Spearman’s rank correlation for 24 towns.
Correlation o f 0.4 or above indicates statistical significance (p< 0.05) for n=24.

Angina (Q)

Definite

PMI (Q)

Angina (DR )

MI (DR )

CHD (DR)

angina (Q)
Angina (Q)

U)
00

Definite angina (Q)

0.85

PMI (Q)

0.39

0.52

Angina (DR )

0.75

0.78

0.57

MI (DR)

0.55

0.74

0.66

0.60

CHD (DR)

0.76

0.86

0.64

0.78

0.89

ECG ischaemia/MI

0.42

0.43

0.13

0.30

0.34

0.38

Table 4.3 C hest pain classifications at 0 1 . 0 5 . 0 9 2 and 0 9 6

Q I"(N =7735)

Q5” (N=7275)

Q92"(N=5925)

Q96‘‘(N=5263)

50.2 (40, 59)

55.1 (45,54)

63.3 (52, 75)

66.9 (56, 78)

N (%)

N (% )

N (% )

N (% )

No current chest pain

5139(66.4)

5527 (77.7)

4101 (69.8)

3860 (76.4)

Non-exertional chest pain

1988 (25.7)

815(11.5)

976(16.6)

496 (9.4)

Possible angina (Q) grade I

205 (2.7)

246 (3.5)

206 (3.5)

193 (3.7)

Possible angina (Q) grade II

35 (0.5)

79(1.1)

80(1.4)

81 (1.5)

Definite angina (Q) grade I

307 (4.0)

351 (4.9)

381 (6.5)

331 (6.3)

Definite angina (Q) grade II

60 (0.8)

92(1.3)

134 (2.3)

90(1.7)

Possible angina (Q)

240 (3.1)

325 (4.6)

286 (4.9)

274 (5.2)

Definite angina (Q)

367 (4.7)

443 (6.2)

515(8.8)

421 (8.2)

Grade 1 angina (Q)

512(6.6)

597 (8.4)

587(10.0)

524(10.4)

Grade 11 angina (Q)

95(1.2)

171 (2.4)

214(3.6)

171 (3.4)

All angina (Q)

607 (7.8)

768 (10.8)

801 (13.6)

695 (13.8)

All PMI (Q)

706 (9.1)

681 (9.4)

552 (9.9)

541 (10.5)

Angina (Q) only

391 (5.1)

462 (6.4)

491 (8.5)

429 (8.5)

PMI (Q) only

490 (6.3)

356 (4.9)

242 (4.2)

261 (5.2)

Angina (Q) and PMI (Q)

216(2.8)

303 (4.3)

310(5.4)

266 (5.3)

Angina (Q) or PMI (Q)

1097(14.2)

1121 (15.8)

1043 (18.1)

956(18.9)

Mean age (r^nge):

Chest pain classifications

®Chest pain N = 7734, severe chest pain N = 7734, com bined N = 7733
^ Chest pain N - 7 1 10, severe chest pain N -7 2 6 0 , com bined N = 7098

Chest pain N = 5878, severe chest pain N = 5777, com bined N = 5755
Chest pain N = 5051, severe chest pain N = 5141, com bined N =5051
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Table 4.4 Num bers o f men and mean ages by age group at 0 1 , 0 5 . 0 9 2 and 0 9 6

Number o f men

Age (years)

Q l (1978-80)

40-45

45-49

50-54

55-59

1838

1898

1974

2025

1761

1821

1861

1832

421

1587

1533

1445

939

701

1482

1373

1179

528

5263

60-64

65-69

70-74

75-79

All men

Q5 (1983-85)
Q 92(1992)
Q 96(1996)

60-64

65-69

70-74

75-79

All men

7735
7275
5925

Mean age (years)

Q l (1978-80)
Q5 (1983-85)
Q 92(1992)
Q 96(1996)

40-45

45-49

50-54

55-59

42.5

47.5

52.5

57.6

47.5

52.5

57.5

62.6

(54.2)=

57.5

62.5

67.4

(71.8)=

(58.7)'’

62.5

67.5

72.4

50.2

A ge range at Q 92 was 52-75 years; age range at Q 96 was 56-78 years
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55.1
63.3
(76.3)”

66.9

Table 4.5 A g e-sp ecific prevalences ( %) o f chest pain^ at 0 1 , 0 5 , 0 9 2 and 0 9 6
Age (years)
40-45

45-49

50-54

55-59

6.1

9.2

11.7

6.6

7.5

13.2

15.7

(8.1)"

9.6

13.7

16.4

(18.5)"

(9.7)'

11.5

14.5

16.2

60-64

65-69

70-74

75-79

All men

i) A ll angina (Q)
Q l (1978-80)

4.0

Q5 (1983-85)
Q92 (1992)
Q 96(1996)

7.8
10.8
13.6
(18.3)'

13.8

ii) Definite angina (Q)
Q l (1978-80)

2.0

Q5 (1983-85)

3.7

5.3

7.7

3.4

3.6

7.4

10.5

(4.1)"

6.3

9.1

10.4

(12.0)"

(6.0)'

7.3

9.3

8.8

Q92 (1992)
Q 96(1996)

4.7
6.2
8.8
(10.8)'

8.3

iii) PMI (Q)
Q l (1978-80)

5.7

Q5 (1983-85)

7.9

11.1

11.4

6.9

8.1

11.1

11.2

(7.2)"

8.5

9.5

10.7

(10.7)"

(9.4)'

10.3

9.8

11.6

Q 92(1992)
Q 96(1996)

9.1
9.4
9.6
(12.2)'

10.5

iv) PM I (Q) or angina (Q)
Q l (1978-80)
Q5 (1983-85)
Q 92(1992)
Q 96(1996)

8.6

11.7

16.9

18.9

14.2

11.4

12.4

18.6

20.6

(11.6)"

14.4

17.4

21.6

(23.4)"

(14.7)'

17.3

18.7

21.5

15.8
18.1
(23.9)'

18.9

“M issing values given in Table 4.3; age range at Q 92 w as 52-75 years; age range at Q 96 was 56-78 years
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T ab le 4 .6 A g e-sp ecific p rev alen ces (Vo) o f self-rep o rted diag n o sed CHD^ at 0 1 . 0 5 . 0 9 2 and
096

Age (years)
40-45

45-49

50-54

55-59

60-64

0.8

2.0

3.9

6.0

1.7

3.9

6.4

8.5

(6.7)"

7.0

11.4

15.4

(17.4)"

(7.2)'

10.6

14.4

16.2

65-69

70-74

75-79

All men

{) Angina (DR)
Q l (1978-80)
Q5 (1983-85)
Q 92(1992)
Q 96(1996)

3.3
5.2
11.8
(19.7)'

13.3

ii) M I (DR)
Q l (1978-80)

1.1

Q5 (1983-85)

2.1

5.0

6.6

2.3

4.4

7.1

8.5

(4.5)"

6.6

9.6

13.2

(12.9)"

(6.3)'

7.9

11.0

11.1

Q 92(1992)
Q 96(1996)

3.8
5.6
9.8
(13.9)'

9.8

iii) CHD (DR) [angina or MI]
Q l (1978-80)

1.6

Q5 (1983-85)

3.2

6.8

9.8

3.2

6.3

10.7

13.5

(8.3)"

9.7

15.6

21.0

(23.7)"

(10.2)'

13.3

19.2

20.9

Q 92(1992)
Q 96(1996)

5.5
8.5
16.1
(26.8)'

17.5

iv) Angina (DR), no M I (DR)
Q l (1978-80)

0.5

Q5 (1983-85)
Q 92(1992)
Q96 (1996)

1.1

1.8

3.2

1.7

0.9

1.9

3.6

5.1

(3.8)"

3.2

6.0

7.9

(10.9)"

(3.9)'

5.4

8.2

9.9

2.9
6.3
(12.9)'

7.7

“M issing values for CHD (DR): 9 at Q l, 0 at Q5, 6 at Q 92, 23 at Q96; ‘’age range at Q92 was 52-75 years; %ge range
at Q 96 was 56-78 years.
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Table 4.7 Use o f nitrates and anti-anginal medication among men with diagnosed CHD at 0 9 2
and 0 9 6

Q92

Nitrate use

Any anti-anginal
medication use®

N*’

n

%

n

%

No CHD (DR)

4964

2

0.04

505

10.2

MI (DR) only

256

26

10.2

87

34.0

Angina (DR) only

374

79

21.1

197

52.7

MI (DR) and angina (DR)

325

115

35.4

215

66.2

Total

5919

222

3.8

1004

17.0

Diagnosed CHD classification

Q96

Nitrate use

Any anti-anginal
medication use®

N"

n

%

n

%

No CHD (DR)

4324

18

0.4

597

14.0

MI (DR) only

219

37

17.1

90

41.7

Angina (DR) only

403

181

45.4

278

69.7

MI (DR) and angina (DR)

294

177

60.6

227

77.7

Total

5240

413

8.0

1192

23.1

Diagnosed CHD classification

“Nitrates, beta blockers, calcium channel blockers or potassium channel activators; ^5904 o f 5919 men had com plete
information; ^5169 o f 5240 men had com plete information
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Table 4.8 Prevalence o f nitrate use, anti-anginal medication use, and revascularisation bv
current chest pain category among men with diagnosed CHD at 096

(i)

All men with CHD (DR)

No chest pain

Non-exertional

Angina (Q)

chest pain

N=:

294

124

460

All anti-anginal drug use'’

46.8 (137)

61.8(76)

80.7 (367)

Nitrate use

17.1 (50)

35.8 (44)

64.0 (291)

Other anti-anginal drug use

4 1.0(120)

42.3 (52)

64.4 (293)

Revascularisation'’

26.8 (78)

18.9 (23)

16.3 (74)

Non-exertional

Angina (Q)

% (n )

(ii)

Men with angina (DR), no MI (DR)

No chest pain

chest pain

91

64

227

All anti-anginal drug use'’

54.9 (50)

59.4 (38)

80.9(182)

Nitrate use

19.8(18)

32.8(21)

60.4(136)

Other anti-anginal drug use

4 5.1(41)

40.6 (26)

63.1 (142)

Revascularisation'’

32.2 (29)

14.3 (9)

10.8(24)

N"':

%(n)

“871 of 878 men had complete information for drug use and 866 for revascularisation; '’nitrates, beta blockers,
calcium channel blockers or potassium channel activators; '’subject-reported CABG/PTCA; '‘380 of 382 men had
complete information for drug use and 376 for revascularisation
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Table 4.9 CH D prevalence in British population-based studies in men

Age group (years):

40-45

45-49

50-54

55-59

1.8

2.9

4.6

6.9

2.8

3.1

6.0

Rose Angina (Q)
B R H SQ ] (1978-80)
BRHS Q5 (1983-85)
Whitehall 1 (1967-69)

3.0

8.4

5.5

Whitehall 11 (1985-88)

2.1

2.9

3.1

Caerphilly (1978-82)

5.4

7.6

9.7

Speedwell (1978-82)

5.3

8.0

9.1

14.8

BRHS Q l (1978-80)

5.7

7.9

11.1

11.4

6.9

8.1

11.1

BRHS Q5 (1983-85)
Whitehall 1 (1967-69)

5.5

8.2

11.2
8.3

7.5

Caerphilly (1978-82)

8.7

10.1

11.3

Speedwell (1978-82)

4.9

7.0

6.6

10.7

6.6

7.5

13.2

15.7

9.6

13.7

Angina (Q)
BRHS Q5 (1983-85)
BRHS Q 92(1992)

11.5

BRHS Q96 (1996)
Renfrew/Paisley (1972-76)

15.9

11.8

20.4

23.7

55-64

65-74

BRHS Q92 (1992)

6.4

9.0

BRHS Q 96(1996)

5.9

7.2

HSE 1994

5.8

7.8

HSE 1998

3.9

5.3

BRHS Q92 (1992)

9.0

10.7

BRHS Q 96(1996)

10.0

10.6

HSE 1994

12.0

15.3

HSE 1998

13.9

14.2

BRHS Q92 (1992)

12.6

22.2

BRHS Q 96(1996)

12.3

20.0

HSE 1994

10.3

21.0

13.6

20.2

Age group (years):
Rose angina (Q)

Diagnosed CHD

■

HSE 1998
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Figure 4.1 Prevalence o f C H D bv geographic region and social class at O
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Figure 4.2 Prevalence o f chest pain bv age at 0 1 . 0 5 . 0 9 2 and 0 9 6
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Figure 4.3 Site o f chest pain a m on g men with angina (Q ) at Q l .

05,

0 9 2 , and 0 9 6

80
70

to
^
S'

^

'o

60
□ Ql n=607

50

■ 0 5 n=768

0

40

g

30

□ 092 n=801
m 096 n=695

i
0 20
CL
10
mm

0
sternum

upper left &

(4 or 8)

left arm

upper left

lower left

right

(5)

(9)

(3 or 7)

other
(1,2,6

or

missing)

(5 and 6)

Chest pain site hierarchy

YOUR
LEFT
SIDE

YOUR
RI GH T
SIDE

148

Figure 4.4 Additional chest pain characteristics among men with angina (O) at OK 0 5 , 092,
and 096

Cumulative percentage of subjects fulfilling each additional characteristic as a percentage of all
subjects with exertional chest pain
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Figure 4.5 Prevalence o f diagnosed CHD by age among men with CHD symptoms at 0 1 . 0 5 .
0 9 2 and 0 9 6
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Figure 4.6 Prevalence o f CHD symptoms by age among men with diagnosed CHD at 0 1 .0 5 .
09 2 and 0 9 6
(i) Prevalence o f angina (O) among men with
angina (DRl

(ii) Prevalence o f definite angina (01 among
men with angina (DR)
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Figure 4.7 Prevalence o f CH D by age at each questionnaire using a hierarchical classification
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Figure 4.8 Prevalence o f coronary revascularisation by age among men with diagnosed CHD at
0 9 2 and 0 9 6

(i) Men with CHD (DR)

(ii) Men with angina (DR) only
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Figure 4.9 Prevalence o f exercise ECG testing and/or angiography by age among men with
diagnosed CHD and men with angina symptoms: 0 9 2 and 09 6
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Figure 4.10 P revalence o f v arious health m easures by current chest pain status am ong m en w ith
and w ith o u t diagnosed C H D at 0 9 2
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CHAPTER 5. DIAGNOSED ANGINA: MEDICAL RECORD AND SELF-REPORT

5.1 SUMMARY
During follow-up from Q l, the rate o f occurrence o f angina diagnoses ascertained from medical
record review was similar to the rate o f occurrence o f major CHD events. Using Q92, medical
record review was compared with subject recall o f diagnosis in order to evaluate the validity o f
self-report for diagnosed angina. There was substantial agreement between the two sources o f
information. The comparison suggested that subject ‘over-reporting’ occurred more frequently
than ‘under-reporting’. However, genuine established angina was likely in a substantial
proportion o f unconfirmed self-reports: a recorded history o f another form o f CHD or a record
o f angina at a later date was present in more than half o f cases. Comparison o f agreement
groups with respect to other indicators o f CHD (angina symptoms, nitrate use, referral and
investigation for CHD) revealed a very consistent pattern. All were most common among men
positive for both self-report and medical record, least common among men negative by both
criteria, but had a substantially higher prevalence among men positive for self-report only than
among those positive for medical record only. Furthermore, the risk o f subsequent major CHD
events was higher among men with self-reported angina (whether positive or negative by
medical record) than those with medically recorded angina only. Agreement between self-report
and medical record for all CHD (angina or MI) was higher than agreement for angina
specifically, but self-report was again found to be the stronger predictor o f major CHD outcome.

5.2 INTRODUCTION
5.2.1 BACKGROUND
Population-based cardiovascular studies often rely on subjects’ self-reported medical history,
but information about the validity o f self-report has been lacking.^^'^^^"^^^ In particular, few
studies have evaluated the validity o f self-report specifically for angina.'°^'’°^’’’°’^^^’^*^
Furthermore, most previous validity studies o f self-reported cardiovascular conditions have
based conclusions solely on the extent to which self-report is in agreement with information
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obtained from medical records. Whilst medical records may provide the best available
comparison for self-reported medical history, they are not an ideal gold s t a n d a r d , a n d
may not necessarily provide the more accurate source o f i n f o r m a t i o n . T h e process used to
extract information from medical records may introduce a further source o f error. It may
therefore be inappropriate to judge the validity o f self-report solely on the extent of agreement
with the medical record. This chapter evaluates the validity o f self-reported diagnosed angina
not only by assessing agreement with the medical record review, but also by examining the
association of both self-reported and medically recorded angina with other indicators o f angina
and with the subsequent occurrence o f new major CHD events. The results inform the use o f
self-reported diagnoses in subsequent analyses in this thesis. They also have wider relevance for
the use o f self-report in epidemiological studies.

5.2.2 OBJECTIVES
The objectives o f this chapter are: (i) to describe the occurrence of new angina diagnoses as
ascertained by medical record review, and (ii) to assess the validity o f self-report o f diagnosed
angina by comparison with medical record review.

5.2.3 CONTENT
The primary focus o f this chapter is diagnosed angina, but results relating to diagnosed CHD
overall (angina or MI) and diagnosed MI specifically are also briefly covered because they have
relevance to the use o f self-report in this thesis. In section 5.4.1, the occurrence o f new
diagnoses o f angina [angina (GP)] ascertained during follow-up by medical record review is
described. Section 5.4.2 presents a comparison o f angina (DR) and angina (GP) based on new
cases from Q l to Q92. This includes assessment of (i) the agreement between angina (DR) and
angina (GP), and (ii) the associations o f angina (DR) and angina (GP) with other indicators of
CHD and with subsequent major CHD events. The main comparison is based on Q92, in order
to maximise the number of subjects with new diagnoses o f angina, to allow follow-up from the
assessment, and because information on CHD treatment and referral was available. Agreement
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between self-report and medical record at Q5 is also briefly presented (5.4.3). Section 5.4.4
covers agreement between self-report and medical record for MI and CHD overall. Finally, the
consistency o f self-report o f CHD diagnoses across the four questionnaires is assessed (5.4.5),
and the influence o f demographic factors on the validity o f self-report is considered (5.4.6).

5.3 METHODS
5.3.1 ASCERTAINMENT OF ANGINA (GP)
The medical record review process was described in chapter 3 (3.6.2). Some points o f particular
relevance are reviewed here. The record reviews did not cover the period prior to the baseline
assessment. Therefore, while the subject questionnaires aimed to elicit lifelong history o f CHD
diagnoses, medical record review only identified new diagnoses occurring after Q l. Medical
record o f angina [angina (GP)] was defined as “typical effort or stress-related chest pain
occurring over the past four weeks” . Notifications o f angina (GP) were not followed up by the
research team for evidence o f ‘objective’ criteria (such as confirmation o f myocardial
ischaemia) as was the case for MI (GP). Cases o f medically recorded angina that were
documented as ‘query’ or ‘possible’ were included in angina (GP). ‘Unstable angina’ and other
acute ischaemic events short o f MI were not included as angina (GP). For example, a short
history o f chest pain before an acute event would not be classified as angina (GP) unless there
was also documentation in the medical record o f at least a four week history o f stable angina
(before or after the acute event). If an acute event did not fulfil the criteria for definite MI (GP)
it was classified as possible MI (GP). For all cases in which angina (GP) and Ml (GP) were
documented to have occurred during the same year, a recheck o f BRHS records was undertaken
to check the sequence o f events.

5.3.2 OTHER VARIABLES
Town o f selection and social class were defined at Q l (chapter 3; 3.5.1.4). Definitions o f chest
pain classifications, and subject-reported CHD diagnoses, treatments and investigations at Q5
and Q92 have been described previously (chapter 3; 3.6.3).

158

5.3.3 MAJOR CHD OUTCOME
Major CHD outcome from (i) Q92 and (ii) Q5 is used in this chapter. Numbers and event rates
for specific periods o f follow-up and up to 3U‘ December 1995 were summarised for the whole
sample in chapter 3 (Table 3.5).

5.3.4 STATISTICAL METHODS
In order to assess agreement between self-report and medical record, three summary statistics
are used: (i) the percentage o f men with a self-reported diagnosis among those with a medically
recorded diagnosis (ii) the percentage o f men with a medically recorded diagnosis among those
with a self-reported diagnosis (iii) the kappa statistic for the 2 x 2 table:^*^ a measure o f
agreement which takes the value 0 if there is no agreement beyond that expected by chance, and
the value 1 if there is perfect agreement. Statistics (i) and (ii) are referred to as A 1 and A2. If the
medical record review were considered the ‘gold standard’ A1 would represent the ‘sensitivity’
and A2 the ‘positive predictive value’ o f self-report. Logistic regression analysis was used to
examine the cross-sectional association between demographic factors and the agreement
statistics A1 and A2. Cox proportional hazards regression was used to examine the association
between CHD diagnoses and the occurrence o f major CHD events during follow-up.

5.4 RESULTS
5.4.1 OCCURRENCE OF ANGINA (GP) DURING FOLLOW-UP FROM Q l
O f the 7476 men who did not report diagnosed angina at Q l, 817 (10.9%) had a new diagnosis
o f angina ascertained by medical record review [angina (GP)] from Q l to 3f* December 1995
(average 16.7 years follow-up): a rate o f 7.5 /lOOO person-years. Angina was documented as
‘possible’ in 74 o f the 817 cases. The rate o f angina diagnosis among the 7302 men without
CHD (DR) at Q l was 7.1 /1000 person-years (765 cases). In 150 o f the 765 cases, the first
diagnosis o f angina occurred after an MI; in the remaining 615 men, angina was the first
diagnosis o f CHD. This corresponded to an event rate for uncomplicated angina o f 5.8 /1000
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person-years (censoring follow-up at occurrence o f a non-fatal MI or death). Table 5.1 shows
the age-specific incidence o f diagnosis for all angina, uncomplicated angina, major CHD events,
and all CHD events, among the 7302 men free o f diagnosed CHD at Q l. Angina diagnoses
made a considerable contribution to the total numbers o f CHD events. The incidence o f angina
(GP) rose with age. The overall rate o f occurrence o f diagnosed angina was similar to the rates
o f occurrence o f major CHD events at younger ages, and was slightly lower at older ages.

5.4.2 DIAGNOSED ANGINA: SELF-REPORT AND MEDICAL RECORD COMPARISON
AT Q92
The comparison between self-report and medical record was based on new angina diagnoses
occurring from Q l to Q92. All men who reported angina (DR) at Q l were excluded from
analysis; for the remainder o f men, angina (DR) at Q92 was compared with angina (GP) from
Q l to Q92.

5.4.2.1 Prevalence of new diagnosed angina at Q92
O f the 5925 men who responded to Q92, 5774 were free o f diagnosed angina at Q l. O f these
5774 men (mean age 63 years at Q92), doctor-diagnosed angina was reported at Q92 by 586
(10.1%), and a medical record o f angina between Q l and Q92 was identified for 515 (8.9%).
Thirty seven percent and 33% o f men with angina by self-report and medical record respectively
had a history o f MI [defined as MI (GP) occurring from Ql to Q92 or MI (DR) at Q l]. O f the
515 men with angina (GP), 89 (17.3%) had a first diagnosis in 1978-82, 193 (37.5%) in 1983-87
and 233 (45.2%) in 1988-92, and overall 55 (10.7%) men had ‘possible’ angina (GP) only.

Figure 5.1 shows a scatterplot o f the prevalence o f angina (GP) and angina (DR) at Q92 in each
o f the 24 towns (24 original practices). The prevalence o f diagnosed angina varied considerably
across the 24 towns. There was a cluster of towns with a high prevalence o f diagnosed angina,
but Guildford stood out as a town with exceptionally low prevalence (less than 4% by either
method). There was a strong association between the prevalences ascertained by the two
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methods across the 24 towns (Pearson’s correlation coefficient=0.8), but there was a consistent
tendency for angina (DR) prevalence to be higher than angina (GP) prevalence (average
difference 1.3%, t(23)=3.2 p=0.004 paired t-test, n=24).

5.4.2.2 Agreement between self-report and medical record
The overall agreement between angina (DR) and angina (GP) at Q92 can be seen in Table 5.2
(i). There was agreement in 95% o f cases; the majority o f the discordant cases (176 o f 281)
were those in which a subject’s report o f diagnosed angina was not confirmed by medical record
review. O f the 515 men with a medical record o f angina, 79.6% (95% Cl: 76.1, 83.1) reported
diagnosed angina. O f the 586 men who reported diagnosed angina, 70.0% (95% Cl: 66.3, 73.7)
had a corresponding medical record o f angina. The kappa value was 0.72. These statistics were
similar after exclusion of men with a history o f MI [Table 5.2 (ii)]. Town-specific agreement
results are given in Table 5.3 (listed in order o f increasing value of kappa). Agreement results
varied quite widely across towns. Although there was no significant difference across towns in
the proportion o f subjects who reported a medically-recorded angina diagnosis (A1 ; %^(23)=30.0
p=0.15 for town effect; logistic regression), the proportion o f subjects for whom a reported
diagnosis was confirmed by record review (A2) did vary significant across towns (%^(23)=54.5
p<0.001). It can be seen that the value o f kappa tended to be greater for towns in which the
prevalence o f diagnosed angina was higher. This prevalence dependence o f kappa has been
documented^^^'^^^ and ‘prevalence-adjusted bias-adjusted kappa’ (PABAK) has been proposed
as an alternative measure.^^^ Values o f PABAK showed much less variation across towns (Table
5.3); but the ordering o f towns remained similar, with the exception o f Guildford (the high value
o f PABAK being due to the very low prevalence o f diagnosed angina in this town).

5.4.2.3 Diagnosis characteristics and subject reporting of angina (GP)
The effect o f angina diagnosis type and diagnosis date on the likelihood o f self-report was
examined. Men who had a record o f ‘possible’ angina (GP) only were less likely to report their
diagnosis. Angina (DR) was reported by 61.8% (34/55) o f men with possible angina (GP),
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compared to 81.7% (n=376/460) o f remaining men with angina (GP) [x^(l)=12.0, p=0.001].
Diagnoses o f angina occurring early in follow-up were also less likely to be reported at Q92.
For the time periods 1978-82, 1983-87 and 1988-92 the proportions o f angina (GP) positive
cases that were reported were 69.7% (62/89), 81.9% (158/193) and 81.6% (190/233)
respectively (%^(1) for trend=4.0; p=0.048).

5.4.2.4 Self-reports for which no medical record was identified
O f 586 men with angina (DR) at Q92, 176 had no corresponding medical record o f angina from
Q l to Q92. However, the reviews revealed a history o f MI (GP) in 65 o f the 176 men, possible
MI (GP) in 3, CABG (GP) or PTC A (GP) in 16, and unspecified CHD in 4. A record o f any one
o f these conditions was present in 78 (44.3%) o f the 176 cases. In 31 (17.6%) o f the 176 cases, a
record o f angina was identified after Q92 (from November 1992 to December 1995). Overall,
98 o f the 176 men had either a medical record o f some form o f CHD prior to Q92, or a medical
record o f angina after Q92, giving a possible explanation from the medical records for 56% o f
the unconfirmed self-reports of angina at Q92. Established angina at the time o f Q92 seemed
likely in a high proportion o f these 98 men.

5.4.2.5 Comparison of agreement groups: other indicators of CHD
Four agreement groups were defined according to angina (DR) and angina (GP) status at Q92;
these correspond to the cells o f Table 5.2. The prevalence o f other indicators o f angina at Q92
was compared between these groups (Table 5.4). Exertional chest pain [angina (Q)] was
reported by 71% o f men who had both angina (DR) and angina (GP), but was also reported by
the majority (58%) o f those with angina (DR) only. A much lower proportion (29%) o f men
with angina (GP) only experienced this symptom. Definite angina (Q) and grade II angina (Q)
showed the same pattern, although the prevalences were consistently lower across all four
groups. Self-reported investigations and treatments for CHD (nitrate use, cardiological referral,
exercise test, angiogram, revascularisation) and medical record o f revascularisation all reflected
this same pattern; being most common among men with both angina (DR) and angina (GP), but
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more common among men with angina (DR) only than those with angina (GP) only. Men with
angina (DR) also had a higher prevalence o f significant disability than those with angina (GP)
only. A history o f MI (GP), common in all angina groups, was most prevalent among men with
angina (DR) only. However, the pattern o f association between the agreement groups and other
angina indicators was identical when men with a history o f Ml were excluded (data not shown).

S.4.2.6 Comparison of agreement groups: major CHD outcome
O f all 5774 men, 203 experienced a new major CHD event from Q92 to ST* December 1995
(3.1 years). Diagnosed angina greatly increased the risk o f subsequent major CHD events, but
the risk associated with angina (DR) was higher than that associated with angina (GP) [Table
5.4]. The major CHD event rates (/1000 person-years) were: 33.9 for angina (DR) plus angina
(GP), 42.5 for angina (DR) alone, 20.1 for angina (GP) alone, and 9.3 for men without
diagnosed angina by either assessment. This pattern remained after adjustment for age. Further
adjustment for, or exclusion of, men with a history o f Ml did not alter the pattern o f risk (Table
5.4). In fact, when angina (DR) and angina (GP) were included together in a model with age and
history o f MI, angina (DR) but not angina (GP) was independently predictive o f major CHD
events [adjusted HR (95% Cl): 2.4 (1.5, 3.4) for angina (DR) and 1.0 (0.6, 1.6) for angina (GP)].
Accounting for town o f selection (by adjustment or stratification in the Cox model) had no
material effect on the magnitude o f the hazard ratios (Appendix 2; Table A.2 .1).

5.4.3 DIAGNOSED ANGINA: SELF-REPORT AND MEDICAL RECORD COMPARISON
AT Q5
Using the same methods, the agreement between self-report and medical record for new angina
diagnoses occurring between Q l and Q5 was evaluated. Results are shown in Table 5.5,
together with the characteristics and prognosis o f agreement groups. Agreement between angina
(DR) and angina (GP) at Q5 was somewhat lower than that seen at Q92. O f all men with angina
(GP), 66.5% (95% Cl: 60.0, 73.1) reported angina (DR); o f all men with angina (DR) 62.6%
(56.0, 69.2) had a record o f angina (GP) [kappa=0.64]. However examination o f agreement
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groups with regard to the prevalence o f angina symptoms revealed the same pattern o f
association as that seen in the Q92 analysis. Short and long-term major CHD outcome from Q5
also showed the same striking pattern, with angina (DR) being the dominating prognostic factor,
both overall, and among men without a history o f MI (Table 5.5).

5.4.4 DIAGNOSED MI AND DIAGNOSED CHD:

SELF-REPORT AND MEDICAL

RECORD COMPARISON
The agreement between self-report and medical record for Ml and all CHD (angina or MI) is
presented for comparison with the results relating to angina specifically, and because it also has
relevance to the use o f self-report in this thesis. The agreement results relating to MI have been
described previously,^^^ but the relative prognostic importance o f Ml (GP) and Ml (DR) has not
been previously assessed. Table 5.6 shows agreement for new diagnoses occurring from Q l to
Q92. There was a specific further inquiry to practice co-ordinators about ‘discordant cases’ o f
MI and the table shown in 5.6 (i) is that which was obtained after re-classification o f 12 cases,
but this did not materially change the pattern o f agreement or associated statistics. Agreement
between self-report and medical record was substantial, o f particular note is the pattern o f
discordant cases and the high rate o f subject reporting o f medically recorded Ml. [Table 5.6 (i)].
Table 5.6 (ii) shows that overall agreement was somewhat higher for all CHD than for angina or
MI specifically. The prevalence o f CHD was 13.2% and 11.9% by self-report and medical
record respectively. O f men with CHD (GP), 88.7% (95% Cl: 86.3, 91.1) reported either CHD
(DR); o f men with CHD (DR) 79.6% (95% Cl: 67.7, 82.5) had a record o f CHD (GP). The
kappa value was 0.82. These statistics were virtually unchanged if the definition o f CHD was
extended to include revascularisation [Table 5.6 (iii)], and if the small number o f men with a
history o f possible MI (GP) [n=36] were additionally included as medical record positive. Table
5.6 (iv) shows agreement for a hierarchical CHD classification including Ml, uncomplicated
angina, and no CHD. O f men positive for MI (DR) but negative for MI (GP), about half had a
record o f angina. Similarly, o f men negative for MI (DR) but positive for MI (GP) about half
reported diagnosed angina.
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Table 5.7 shows that, both for MI and all CUD, unconfirmed self-reports were associated with
very high subsequent event risk. In fact medical record did not predict major CHD outcome
independently o f subject-report when both variables were included together in a model with
adjustment for age [CHD: HR (95% Cl): 2.7 (1.6, 4.8) for self-report and 1.3 (0.7,2.3) for
medical record. MI: HR (95% Cl): 3.0 (1.7, 5.2) for self-report and 1.2 (0.6, 2.3) for medical
record.] Similar patterns o f agreement were apparent at Q5 (data not shown).

5.4.5 CONSISTENCY OF SELF-REPORT OVER TIME
The repeatability o f self-reported doctor-diagnoses was not examined in the BRHS, but it was
possible to assess the extent to which men consistently reported a positive diagnosis, because
subjects correctly answering the question (‘have you ever been told by a doctor that you have or
have had angina?’) should not move from positive on one occasion to negative on a subsequent
occasion. Table 5.8 shows the consistency rates for a subject recall o f CHD diagnoses between
the four questionnaires. In general, consistency between occasions was high. Not unexpectedly,
for each o f the three conditions, the lowest consistency was found between Q l and Q96, but
even in this case less than 25% o f men contradicted at Q96 a positive diagnosis recalled at Q l,
16 to 18 years previously.

5.4.6 DEMOGRAPHIC FACTORS AND THE VALIDITY OF SELF-REPORT
The effect o f age and social class on the agreement between subject report and medical record,
and the consistency o f positive reporting, was examined.

5.4.6.1 Agreement between self-report and medical record at Q92
There was little effect of age on the agreement between angina (DR) and angina (GP) at Q92.
The percentages o f men with angina (GP) who reported angina (DR) [A l] were 85%, 80%,
79%, 77% for men aged <60, 60-64, 65-70, 70-74 years respectively (x \l)= 2 .1 ; p=0.14 for
linear trend). Among men with angina (DR), 71%, 71%, 70% and 67% respectively had angina
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(GP) [A2; x^(l)=0.52; p=0.47 for linear trend]. Agreement was virtually identical in the nonmanual compared to the manual social class groups: [Al : 80% (147/185) versus 80% (246/309)
respectively; A2: 70% (246/357) versus 72% (147/205)].

In logistic regression analyses

assessing the independent effects o f age group, social class and town on agreement between
angina (DR) and angina (GP) at Q92, none o f these factors were significantly associated with
the likelihood that angina (GP) was reported by the subject. Considering the converse
association, neither age group (x^(3)=1.5; p=0.67) nor social class (x^(l)=0.06; p=0.80)
influenced the likelihood that a self-reported diagnosis was confirmed by record review, but
town remained an important factor (x^23)=53.6; p=0.003). The ordering o f agreement groups
with respect to other indicators o f angina was the same in each social class and age-specific
subgroup as in the sample as a whole. There was no effect o f age, social class or town on
agreement between self-report and medical record for diagnosed MI or diagnosed CHD overall
(p > 0.1 for all factors, logistic regression analyses).

5.4.6 2 Consistency of self-report
Among men with angina (DR) at Q l who completed subsequent questionnaires, there was a
tendency for younger men (40-49 years at Q l) to be less likely then older men (50-59 years) to
repeat a positive report o f angina (DR): [69% versus 80% from Q l to Q5; 65% versus 85%
from Ql to Q92; 69% versus 79% from Q l to Q96] but social class had no effect on reporting
consistency. For MI (DR), consistency o f self-report did not vary with age, but men from nonmanual social classes had higher consistency than those from the manual/Armed Forces
category: 92% versus 79% respectively from Q l to Q5; 96% versus 83% from Q l to Q92; 91%
versus 75% from Q l to Q96. For CHD (DR) overall, neither age nor social class significantly
influenced consistency of positive reporting.

5.5 DISCUSSION
This chapter has described the occurrence o f angina diagnoses ascertained by medical record
review, and assessed the validity o f self-reported doctor-diagnosed angina by comparison with
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medical record. The BRHS is one o f the few major prospective cardiovascular studies (and the
only British study) to have collected two sources o f data on diagnosed angina for all
participants. The analyses presented in this chapter represent the largest reported comparison
study o f self-report with medical record for diagnosed angina. A particular strength o f this
validity study is that conclusions were based not only on the extent o f agreement between selfreport and medical record, but also on the association o f both self-reported and medically
recorded angina with other indicators o f CHD (angina symptoms, CHD investigations and
treatments), and with major CHD outcome.

5.5.1 INCIDENCE OF DIAGNOSED ANGINA
Only a few studies have investigated the incidence o f diagnosed angina in Britain. The general
practice morbidity survey (1991-92) gave an estimate o f angina incidence o f 10.8 per 1000
person-years for men aged 45-64.^°^ A study based in one general practice in Oxford in 1989-91
reported incidences o f diagnosed angina (per 1000 person-years) o f 8.3 and 13.5 for men aged
45-54 and 55-64 r e s p e c tiv e ly T h e s e results are comparable to the overall BRHS estimates
from record review, but somewhat higher than BRHS estimates just for southern towns. The
Prospective Epidemiological Study o f Myocardial Infarction (PRIME) reported an incidence of
5.4 per 1000 person-years for uncomplicated angina among men aged 50-59 in Belfast,^^"^ which
is somewhat lower than BRHS estimates even though PRIME included unstable angina.
However PRIME only included cases o f angina confirmed by exercise testing or other method.
Estimates o f angina diagnosis incidence in the BRHS are an order o f magnitude higher than
those found for men in the Southampton angina study, which was based on referral to a chest
pain clinic and diagnosis by a c a rd io lo g is t.T h is may be because general practitioners failed to
refer patients (as agreed) in the Southampton study, or may be related to the cardiological
diagnosis.
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5.5.2 SELF-REPORT AND MEDICAL RECORD AGREEMENT: COMPARISON WITH
OTHER STUDIES

5.5.2.1 Angina
Table 5.9 gives a summary o f the results o f six previous validity studies o f self-reported
It is important to note that the studies were concerned with a subject report
o f angina or diagnosed angina specifically, not subject response to a chest pain questionnaire.
The two largest studies were conducted among representative samples o f middle-aged Finnish
men and w om en'’^ and Americans aged 35 and over.'°^ In both cases, as in the BRHS sample,
overall agreement was fairly high. In the American study, prevalence by both methods was
identical. In the Finnish study, the nature o f discordant cases was determined by whether
‘possible’ medically recorded cases were counted as positive or negative; their inclusion
resulted in a much higher angina prevalence by medical record (23%) than self-report (16%).
This differed from the pattern o f agreement seen in the BRHS, where prevalence was lower by
medical record than by self-report, even though ‘possible’ cases were included as medical
record positive. In the BRHS there were fewer ‘possible’ cases, and their exclusion had less
influence on agreement statistics (A l: 82%; A2: 64%; Kappa: 0.7). It is difficult to draw clear
conclusions from the remaining studies shown in Table 5.9, as they were based on much smaller
numbers o f angina cases. Most suggest reasonable or good agreement between the two
methods,'°^’’°^’” ° but there is no consistent pattern o f discordant cases. The study based on
NHANES participants is a marked exception:’’^ a very low rate o f confirmation o f self-report
(45%) was found. However, in this study, discharge summaries were reviewed only for
participants who reported hospitalisation for angina in a specific period (and only from the
hospital and over the time period that the subject named) and discharges documenting
possible/probable angina were not accepted as medical record positive. Taken together with
these studies, the BRHS results suggest that even on the basis o f comparison with record
review, self-reported diagnosed angina has a high degree of validity. However, none o f the other
studies examined the significance o f unconfirmed subject reports.
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5.5.2.2 Myocardial infarction and all CHD
Many more studies have examined the agreement between self-reported and medical record for
MI, although several have assessed agreement in one direction only (i.e. searched medical
records only for subjects with a positive report). In most studies'°"^’’°^’'°^’' ’°’” ^ (but not all’°^)
there was an exceptionally high rate o f subject recall o f medically recorded Mis (80-100%), but
the confirmation rate o f self-reported M is tended to be notably lower: 57% to 88%,'°"^''°^

110-113

indicating the possibility o f significant ‘over-reporting’ by subjects. The BRHS results follow
this same pattern. In the BRHS, a medical record o f some other form o f cardiovascular disease
(mostly angina, but also ‘possible M I’, revascularisation, or other circulatory disease) was found
in the vast majority (78%) o f the unconfirmed subject r e p o r t s . T h e same was true in other
studies.'°^ '°^’' ’' This pattern o f agreement may be explained by the fact that a ‘heart attack’ is
commonly understood as a serious event, but that a definite diagnosis requires fulfilment o f
specific criteria (from ECG and cardiac enzymes). On the basis o f comparison with medical
record alone, it would seem that few subjects fail to report a recorded diagnosis of heart attack,
but that acute ischaemic events short o f definite MI (particularly those resulting in
hospitalisation) may sometimes be reported as heart attacks. With the exception o f two early
studies,^^^’^^^ agreement between self-report and medical record for CHD overall (or ‘cardiac
disease’) has generally been found to be h i g h 2 ,113,386-388

the BRHS sample. The

percentage o f medically recorded cases that are reported by the subject has ranged from 64% to
91%; the percentage o f self-reported cases that are confirmed by medical record has ranged
from 73% to 94%.

5.5.2.3 Differences in study methodology
Variation in results from validation studies for the same condition are likely to reflect
differences in both sampling frame and study methodology. Although most studies used
systematic record reviews, some used only a mailed inquiry to the primary physician,'
who may not necessarily have consulted medical records in every case. There can be difficulties
in obtaining a complete medical history in countries where all records for one patient are not
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necessarily held t o g e t h e r , A self-administered subject questionnaire may elicit a different
response from interview, especially if probing questions are used.^^^ Specification o f a fixed
period for recall o f diagnosis’°^’^°^ (rather than lifelong history) may influence agreement
statistics. It is also important to ensure the comparability o f information obtained by medical
record and subject report. In a condition such as angina, criteria for documenting a definite
diagnosis may vary between physicians, as may the likelihood o f confirmation with objective
tests. It is for this reason that it was considered appropriate to include ‘possible’ angina (GP)
cases as medical record positive in this present study. Many studies did not state whether
possible or probable cases were included. In some studies, subjects were simply asked if they
had a c o n d i t i o n , 12.385-388,398

ip they were told by a doctor that they had the

condition. It is conceivable that angina may be recognised by the subject even though not
formally diagnosed.

5.S.2.4 Subject characteristics and agreement
In this present study there was no clear evidence o f an age or social class bias in agreement
between self-report and medical record for any CHD diagnosis. However, diagnosed angina was
somewhat less consistently reported in the youngest age group at Q l (40-49 years); concordance
with medical record may have been poorer in this group, but agreement could not be assessed at
Q l. Consistency o f a positive report o f MI (but not angina) was somewhat lower among men o f
manual social class. Consistent associations between demographic factors and accuracy o f recall
have not been found in other studies.^^^ There is some evidence that agreement between selfreport and medical record for cardiovascular conditions is higher in middle-age than it is among
younger p e o p l e ' a n d the e l d e r l y , b u t there is little evidence o f variation by sex, social
class, or education."®’"^
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5.5.3 SELF-REPORT AND MEDICAL RECORD OF DIAGNOSED ANGINA IN THE BRHS

5.5.3.1 ‘Under-reporting’
There are likely to be many reasons why subjects fail to report previous diagnoses, including
recall problems, misunderstanding o f the diagnosis, and unwillingness to report it. In this
analysis, both certainty of diagnosis and date of first diagnosis influenced the likelihood o f selfreport. Subjects may have been unsure whether to report a possible or provisional diagnosis; in
addition some uncertain angina diagnoses may have been documented in medical notes but not
clearly communicated to the patient.^^^ The suggestion from this study that time since first
diagnosis o f angina influences accuracy o f reporting has been found for other aspects o f medical
history r e c a l l . H o w e v e r this trend, although statistically significant, was not marked - even for
angina first diagnosed 10-14 years previously, study participants recalled 70% o f cases. There is
also the possibility that some angina diagnoses were unreported by subjects because they were
identified in error by the record review.

5.5.3.2 ‘Over-reporting’
Several factors suggested that a significant proportion o f the 176 men who were angina (DR)
positive, angina (GP) negative at Q92 had, in fact, been told by a doctor that they had angina.
First, many had a documented history o f CHD. Although previous angina cannot be inferred
with certainty from a history o f MI, it can be assumed that the majority o f men who had
undergone coronary revascularisation had established angina. Second, a quarter o f the 176 men
reported using prescribed nitrates (by naming the drug) at Q92. Even among the 99 o f the 176
men who did not have a history o f MI at Q92, 25 had either had a revascularisation procedure or
were taking nitrates, making a previous diagnosis o f angina virtually certain. The corresponding
proportion in men with both self-reported and medically-recorded angina and without previous
MI was 36%, Third, 18% o f the 176 men had a medical record o f angina in the three year period
after Q92. The most likely explanation for this is that the first date o f diagnosis had not been
clearly or correctly recorded in the medical notes, or had not been ascertained by the record
review. Fourth, the risk o f subsequent major CHD events among men with an unconfirmed self-
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report was exceptionally high. It has been suggested that an important measure o f the validity o f
self-reported conditions is their association with subsequent morbidity and mortality
particularly if the cause is specific to the condition in question. In this study, an unconfirmed
self-report o f angina was associated with a three to four-fold increase in major CHD risk
compared to no evidence o f angina diagnosis. For these reasons, the true extent o f over
reporting is likely to be significantly lower than the 30% figure that is suggested if medical
record review is considered the gold standard.

5.5.3.3 Characteristics of agreement groups
Comparison o f the prevalence o f other indicators o f angina across the four angina agreement
groups revealed a very consistent pattern. As might be expected, men with both self-report and
medical record o f angina were most likely to have other evidence o f angina. This group had a
particularly severe disease profile, with almost half reporting previous angiography and about
one in six having undergone coronary revascularisation. However, men with an unconfirmed
self-report o f diagnosed angina had higher rates o f angina symptoms, medication, investigation,
treatment, and disability than men with a medical record of angina only. This pattern was not
due to confounding by history o f MI. In other words, angina (DR) was more likely to be
associated with significant and symptomatic disease than angina (GP). It is possible that it was
the presence o f particularly disabling and troublesome symptoms that increased the chance o f
previously diagnosed angina being reported. ‘Significance’ o f events has been shown to be a
factor that influences subject reporting o f other conditions.^^’

5.5.3.4 Major CHD outcome
Assessment o f major CHD risk from both Q92 and Q5 gave no indication that medical record
identified a ‘purer’ or higher-risk group than self-report for diagnosed angina. On the contrary,
once angina (DR) was accounted for, angina (GP) did not add significantly to prediction of
major CHD events. A similar result was shown for diagnosed MI, suggesting either that genuine
cases o f MI had been missed by record review, or that the acute events short o f definite MI that
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were ‘misreported’ as heart attacks had just as serious a prognosis as definite cases. Although
others have recognised the fact that subject report may provide additional information to
medical records, no previous study has assessed the relative effect o f each on subsequent event
risk. These results provide compelling evidence o f the validity o f self-reported CHD diagnoses,
and o f their importance as independent indicators o f risk.

One possible biasing factor in this analysis is non-response to Q92. Angina (GP) was more
prevalent in non-responders than responders [age-adjusted odds ratio 1.4, 95% Cl (1.0, 1.9)],
and non-responders with angina (GP) had a particularly high subsequent event risk [15% (6/39)
in 3.1 years]. However, the risk o f a major CHD event subsequent to Q92 was still as high for
men with angina (DR) at Q92 (59/586; 10.1%) as for all those (responders and non-responders)
with angina (GP) (51/554; 9.2%), suggesting that non-response did not explain the prognostic
significance of self-report in comparison with medical record.

5.5.3.S Medical record review for diagnosed angina
This analysis strongly suggests that angina diagnoses were missed in the record review, but it is
not possible to tell whether omissions in the medical records or inadequacies in the review
process were responsible. The review process used a different person to search the medical
records in each town. Although discordant results were spread across towns, the highly
significant variation between towns in the proportion o f self-reported cases that was confirmed
by record review suggested possible differences between reviewers, and the need for greater
standardisation o f the review process. There was no such between-town variation in the rate o f
subject reporting o f medically-recorded cases. Reviewers were not medically qualified, and it is
possible that some diagnoses were missed due to factors such as unclear or unusual wording.
However all reviewers had considerable experience with practice records, and understood that
any indication o f CHD was to be reported to the study. Furthermore, the prognostic importance
o f unconfirmed self-reports o f diagnosed angina appeared to apply right across the study and
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w as not restricted to sp ecific ‘low agreem ent’ tow ns. Poor record keeping may have been a
general problem that significantly contributed.^^^’'^°’’'^°^

F u rth e r so u rces o f d iffic u lty re la te to th e a sce rta in m en t o f an g in a sp ecifically . In cases w h ere
th e c o n su lta tio n s fo r a n g in a o c c u rre d in th e sam e rev iew period as an M I, th e a n g in a m ay h av e
been o v erlo o k ed in fav o u r o f th e m o re sig n ifica n t event. U n stab le an g in a ex p e rien ced sho rtly
b e fo re an M I m ay have been rec a lle d as an a n g in a diag n o sis by study p a rticip a n ts, b u t w o u ld
n o t be in clu d ed as an g in a (G P ). A p ro v isio n al d iag n o sis o f ang in a m ay have been ch an g ed
subsequently.^® A d etailed stu d y o f a n g in a in o ne general p ra ctice in O xford su g g ested a
d y n am ic situ atio n w ith a m ix tu re o f ‘su sp e c te d ’, ‘p ro v e n ’ and ‘no lo n g er p ro v e n ’ d iag n o ses
p re se n t a t any o ne time.^®^ In th e B R H S , all n o tific atio n s o f MI from record rev iew w ere
fo llo w ed up fo r ev id en ce o f W H O criteria. T h is p ro ce d u re w as n o t u n d ertak en fo r an g in a
b ecau se no e q u iv a le n t ‘o b je c tiv e ’ c rite ria fo r clin ical diag n o sis exist. T h erefo re d iag n o sis w as
n e c e ssa rily b ased on th e g en eral p ra c titio n e r’s o p inion and specific d iag n o stic practice. T h ese
facto rs e m p h asise th e d iffic u lty o f c o lle c tin g d ata on an g in a from m edical records: any
‘sta n d a rd isa tio n ’ o f d iag n o stic c rite ria m ay be at odds w ith th e need fo r info rm atio n to be
rep re se n ta tiv e o f d iag n o sis as it o ccu rs in u sual c lin ical practice.

5.5.4 V A L ID IT Y O F S E L F -R E P O R T E D D IA G N O S E D A N G IN A
In co n clu sio n , th e an aly ses p resen ted in th is ch ap te r su g g est th a t self-rep o rted d o cto r-d iag n o se d
an g in a h as a h ig h d eg ree o f v alid ity in m id d le-ag ed to eld erly m en. T he e x te n t o f tru e o v e r
re p o rtin g m ay be sim ila r to (o r even less th a n ) th e ex ten t o f tru e u n d er-rep o rtin g , as it is likely
th a t self-rep o rt id en tified

a sig n ific a n t p ro p o rtio n

o f cases

m issed

by

reco rd

review .

F u rth erm o re, self-rep o rt id en tified a sev ere and h ig h -risk group, w hereas m edical reco rd in th e
ab sen ce o f self-rep o rt w as asso c ia te d w ith less certain or less sig n ifica n t disease, su g g estin g th a t
th e use o f se lf-re p o rt does n o t resu lt in a loss o f ‘sp e c ific ity ’ fo r tru e C H D . T h e use o f selfre p o rt has even g re a te r ju stific a tio n w h en all C H D (M I o r an g in a) is co n sidered.

174

5.5.4.1 Implications for the definition of CHD diagnoses in subsequent chapters
In th e B R H S , su b je c t recall is th e o n ly m easu re o f lifelo n g h isto ry o f d iag n o sed C H D . T he
resu lts p re se n te d in th is c h a p te r su p p o rt th e u se o f self-rep o rt to asce rta in p re-ex istin g d iag n o sed
an g in a, M l, o r C H D overall. In su b se q u e n t ch ap ters, lifelo n g diag n o sis h isto ry is d efin ed
ac c o rd in g to either: (i) p o sitiv e self-rep o rt, o r (ii) po sitiv e self-re p o rt o r p o sitiv e m ed ical record.
T h e first c riterio n is n e c e ssa rily u sed fo r an aly ses based on Q l , and is also u sed w hen
co m p a ra b ility b etw een q u estio n n aires is essen tia l (fo r ex am p le an aly sis o f p re v ale n ce tre n d s in
ch a p te r 10). T h e seco n d c rite rio n (w h ich can b e u se d on ly fo r an aly ses based on Q 5, Q 92, o r
Q 9 6 ) is used w h en high sen sitiv ity is c o n sid ered essential (fo r ex am p le an a ly se s rela tin g to
m ed ical reco g n itio n o f a n g in a in c h a p te r 9). In several cases, sen sitiv ity an aly ses have also b een
carried out. T h ro u g h o u t th e th esis, as w ith p rev io u s B R H S re p o rts, m edical record alo n e has
been u sed (w ith o u t referen ce to self-rep o rt) to d efin e ‘m ajo r C H D o u tc o m e ’ fo r p ro sp ectiv e
analy ses. Sim ilarly, th e m ed ical reco rd rev iew has been used in o rd e r to gain in sig h t into the
p ro g n o sis o f ‘in c id e n t’ a n g in a and M l in c h ap ters 6 and 10.
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Table 5.1 A g e-sp ecific incidence o f angina (G P \ major CH D event, and any CH D event from
0 1 to 31^ D ecem ber 1995^: m en w ithout diagnosed CH D at 01^

R ate /lOOO p erso n -y ears (95% C l)

Age group at Q l (years)
40-44

45-49

50-54

55-59

All men

4.0

6.9

8.1

9.8

7.1

(3.3.4.8)

(5.9,7.9)

(7.1,9.2)

(8.6,11.0)

(6.6,7.6)

Uncomplicated

2.9

5.4

6.8

8.7

5.8

angina (G P)'

(2.3,3.5)

(4.6,6.3)

(5.8,7.8)

(7.6,9.9)

(5.4,6.3)

M ajor CHD event

4.1

7.0

10.1

13.0

8.4

(3.4.4.9)

(6.0,7.9)

(8.9,11.3)

(11.5,14.4)

(7.8,8.9)

7.2

12.4

16.1

21.3

13.9

(19.4,23.1)

(13.2,14.6)

Angina (GP)

Any CHD event‘d

(6.2,8.2)

(11.1,13.8)

(14.5,17.6)

®7 m issing cause o f death; *’7302 men without CHD (DR); "^Angina oecurring as a first manifestation o f CHD [before
MI (GP)]; ‘^Includes CHD death, MI (GP), angina (GP), possible MI (GP), CABG (GP), PTCA (GP)
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Table 5.2 A greem ent betw een angina (D R ) and angina (G P) at 0 9 2 : 5774* m en w ho did not
report angina (D R ) at 0 1

(Ï) All men rN=5774)

Angina (GP): Medical record o f angina from Q l to December 1992

Angina (DR):
self-reported

YES

NO

TOTAL

YES

410

176

586

NO

105

5083

5188

TOTAL

515

5259

5774*

diagnosed angina
atQ 92

A 1=79.6% (410/515)
A2=70.0% (410/586)
Kappa=0.72‘

(ii)

Men without a history o f MI (N=5357)

Angina (GP): Medical record o f angina from Q l to December 1992

Angina (DR):
self-reported

YES

NO

TOTAL

YES

270

99

369

NO

75

4913

4988

TOTAL

345

5012

5357

diagnosed angina
atQ 92

A 1=78.3% (270/345)
A2=73.2% (270/369)
Kappa=0.74

A1 = [number men with angina (DR) and angina (GP) / number men with angina (GP)]
A2 = [number men with angina (DR) and angina (GP) / number men with angina (DR)]

*5774 o f 5925 men had com plete information and did not report angina (D R ) at Q l ; ^5357 men without MI (GP) from
Q l to Q92 or MI (DR ) at Q l.
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Table 5.3 A ngina (D R ) and angina (GP): agreem ent results in 24 towns: 5774* men w ho did not
report angina (D R ) at 0 1

Town’’

M

P(DR)

P(GP)

P ratio

A1

A2

Kappa

PABAK

GL

237

9.7

6.8

1.44

56.3

39 1

0.42

0.82

GU

272

2.9

3.7

0.80

50.0

62.5

0.54

0.94

HP

231

8.2

5.2

1.58

75.0

47.4

0.55

0.89

BE

243

7.0

6.6

1.06

62.5

58.8

0.58

0.89

EX

261

6.5

8.4

0.77

54.6

70.6

0.59

0.89

DE

230

13.5

7.4

1.82

94.1

51.6

0.63

0.86

SH

236

10.6

5.9

1.79

92.9

52.0

0.64

0.89

GR

222

7.2

5.0

1.45

81.8

56.3

0.65

0.92

AY

198

12.6

8.1

1.56

87.5

56.0

0.65

0.87

BU

198

13.6

11.6

1.17

78.3

66.7

0.68

0.86

MD

251

7.2

5.2

1.38

84.6

61.1

0.69

0.93

LO

269

8.2

8.2

1.00

72.7

72.7

0.70

0.91

Ml

196

14.3

14.3

1.00

75.0

75.0

0.71

0.86

0.71

0.87

FA

214

13.6

12.6

1.07

77.8

72.4

SO

247

9.3

7.3

1.28

83.3

65.2

0.71

0.91

SC

242

9.5

8.7

1.10

81.0

73.9

0.75

0.92

CA

293

12.6

11.3

1.12

84.9

75.7

0.77

0.90

MM

251

10.8

9.2

1.17

87.0

74.1

0.78

0.92

ME

196

14.8

12.8

1.16

88.0

75.9

0.79

0.90

IP

296

8.1

8.1

1.00

83.3

833

0.82

0.95

DA

288

9.4

9.7

0.96

82.1

85.2

0.82

0.94

WI

232

12.1

12.5

0.97

82.8

85.7

0.82

0.92

HG

209

12.4

13.9

0.90

82.8

92.3

0.85

0.93

DU

262

14.1

14.5

0.97

86.8

89.2

0.86

0.93

Minimum

2.9

3.7

0.8

50.0

39.1

0.42

0.82

Median

10.1

8.3

1.1

82.5

71.5

0.71

0.91

Maximum

14.8

14.5

1.8

94.1

92.3

0.86

0.95

P(DR) = prevalence o f self-reported diagnosed angina; P(GP) = prevalence o f medical record o f angina
P ratio = (prevalence o f self-reported diagnosed angina / prevalence o f medical record o f angina)
A1 = (number men with self-report and medical record / number men with medical record)
A2 = (number men with self-report and medical record / number men with self-report)
PABAK=’prevalence-adjusted bias-adjusted’ kappa

^5774 o f 5925 men had com plete information and did not report angina (D R ) at Q l ; *’For abbreviations see Figure 5.1
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Table 5.4 Characteristics and major CHD outcom e o f diagnosed angina agreem ent groups at
0 9 2 : 5774* men w ho did not report angina (D R ) at 0 1

Agreement group
I

2

3

4
NO

A ngina (D R ) (self-report)

YES

YES

NO

A ngina (GP) (medical record)

YES

NO

YES

NO

N'’

410

176

105

5083

Mean age (SD )

64.7 (5.4)

64.9 (5.6)

6 5 .6 (5 .2 )

62.9 (5.7)

Subject report at Q92: % (n)
Angina (Q)

71.4 (292)

57.5 (100)

28.6 (30)

5.6 (284)

Definite angina (Q)

51.6 (211)

35.1 (61)

19.0 (20)

3.1 (155)

Grade 11 angina (Q)

21.0 (86)

18.4 (32)

3.8 (4)

1.1 (55)

Currently using nitrates

2 9 .8 (1 2 2 )

25.6 (45)

1 0 .6 (1 1 )

0.3 (14)

Taking any anti-anginal drug'’

63.4 (260)

5 1 .7 (9 1 )

33.7 (35)

10.9 (554)

Referred to cardiologist

68.3 (280)

6 1 .4 (1 0 8 )

46.2 (48)

9.2 (466)

Exercise EGG

53.9 (221)

37.5 (66)

2 9 .8 (3 1 )

8.3 (421)

Angiogram

48.3 (198)

3 9 .6 (6 5 )

23.1 (24)

4.8 (244)

CABG or PTCA

16.6 (68)

9.1 (16)

5.8 (6)

0 .4 (1 8 )

Difficulty walking 400 yards

3 1 .4 (1 2 5 )

32.8 (57)

1 4 .3 (1 5 )

7 .2 (3 6 1 )

CABG (GP) or PTCA (GP)

15.6 (64)

9.1 (16)

5 .7 (6 )

MI (GP)

29.3 (120)

3 6 .9 (6 5 )

22.9 (24)

2 .6 (1 3 4 )

History o f MI**

34.1 (140)

43.8 (77)

27.9 (29)

3.3 (169)

% (n )

9.5 (39)

11.4 (20)

5 .7 (6 )

2 .7 (1 3 8 )

Event rate / 1000 person- years

33.9

42.5

20.1

9.3

HR*^(95% C l), age-adjusted

3.3 (2.3, 4.7)

4.0 (2.5, 6.5)

1.8 (0.8, 4.2)

1

HR‘ (95% C l), adjusted for age, MI histoiy'*

2.4 (1.7, 3.6)

2.8 (1.6, 4.6)

1.5 (0.6, 3.4)

1

Excluding men with a history o f MI'* N:

270

99

75

4913

Medical record Q l to Q92: % (n)

Major CHD event from Q92 to December 1995^:

Event rate /1 000 person-years (n)

31.5 (24)

33.4 (9)

9.1 (2)

8.5 (122)

HR* (95% C l), age-adjusted

3.2 (2.1, 5.0)

3.4 (1.7, 6.7)

0.9 (0.2, 3.7)

1

*5774 o f 5925 men had complete information and did not report angina (DR ) at Q l; '’Subsequent denominators vary
due to m issing values; '’Nitrates, beta blockers, calcium channel blockers, potassium channel activators; ‘‘includes MI
(GP) from Q l to Q92 or MI (DR) at Q l; *4 m issing causes o f death; ‘Hazard ratio

179

Table 5.5 Characteristics and major CH D outcom e o f diagnosed angina agreem ent groups at
0 5 : 7050^ m en w ho did not report angina TDR) at 0 1

Agreem ent groups
1

2

3

4

Angina (D R ) (self-report)

YES

YES

NO

NO

Angina (GP) (m edical record)

YES

NO

YES

NO

129

77

65

6779

57.2 (5.1)

5 7 .8 (5 .8 )

57.1 (5.6)

54.9 (5.8)

n

”

Mean age (SD ) at Q5

Subject report at Q5 of: % (n)
Angina (Q)

8 2 .8 (1 0 6 )

79.5 (58)

3 1 .7 (2 0 )

6.5 (430)

Definite angina (Q)

57.0 (73)

39.7 (29)

14.3 (9)

3.4 (226)

Grade 11 angina (Q)

27.3 (35)

23.3 (17)

41.8(3)

1.0 (69)

Medical record Q l to Q5: % (n)
CABG (G P)'

8 .6 (1 1 )

M l (GP)

2 1 .7 (2 8 )

3 3 .8 (2 6 )

9 .2 (6 )

1.3 (85)

M l history'*

33.3 (43)

42.9 (33)

1 6 .9 (1 1 )

2 .7 (1 8 3 )

94 (n)

18.6 (24)

1 8 .2 (1 4 )

1 0 .8 (7 )

4.3 (243)

Event rate /1 000/ year

42.7

43.8

22.8

9.0

Major CHD event during 5 years follow-up^

hr

’ (95% C l), age-adjusted

4.1(2.7, 6.3)

4.0 (2.4, 6.9)

2.2 (1.0, 4.6)

1

hr

’ (95% C l), adjusted for age, MI history'’

2.5 (1.6, 4.0)

2.0 (1.2, 3.6)

1.6 (0.8, 3.5)

1

Excluding men with a history o f MI'’ N:

86

44

54

6593

Event rate /1 000 person-years (n)

3 3 .8 (1 3 )

37.9 (7)

15.4 (4)

8.1 (258)

3.4 (2.0, 6.0)

3.8 (1.8, 8.2)

1.6 (0.6, 4.4)

1

Event rate /1 000 person-years (n)

40.0 (45)

39.1 (24)

2 3 .4 (1 5 )

9.7 (696)

Age-adjusted HR’

3.6 (2.6, 4.8)

3.5 (3.5, 2.3)

2.1 (1.3, 3.5)

1

HR (excluding history MI'’)

3.0 (1.9, 4.4)

3.0 (1.6, 5.4)

1.8 (1.0, 3.4)

1

hr

’ (95% C l), age-adjusted

Major CHD event from Q5 to December 1995^

*7050 o f 7275 men had complete information and did not report angina (DR ) at Q l; ’’Subsequent denominators vary
due to m issing values; "’No PTCAs occurred prior to Q5; ‘’includes M l (GP) from Q l to Q5 or M l (DR ) at Q l; ®1
m issing causes o f death; ’Hazard ratio; ^7 m issing causes o f death
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Table 5.6 Agreement between self-report and medical record for MI and all CHD at 0 9 2

i) ML(N=5766")
M l (GP) from Q l to Q92

M l (DR) at Q92

YES

NO

TOTAL

YES

312

141

453

NO

25

5288

5313

TOTAL

337

5429

5766

A 1''=92.6% (312/337); A2'’=68.9% (312/453); Kappa=0.78

ii) C H D : A n g in a o r M I (N =5686^)
Angina (GP) or Ml (GP) from Q l to Q92
YES

NO

TOTAL

Angina (DR) or

YES

598

153

751

MI (DR) at Q92

NO

76

4859

4935

TOTAL

674

5012

5686

A 1''=88.7% (598/674); A2"=79.6% (598/751); Kappa=0.82

iii) C H D : A ng in a. M L C A B G o r P T C A (N = 5 6 7 l" )
Angina (GP), MI (GP), CABG (GP), PTCA
(GP) from Q 1 to Q92
YES

NO

TOTAL

Angina (DR) or MI (DR)

YES

612

152

764

or self-reported

NO

75

4832

4907

CABG/PTCA at Q92

TOTAL

687

4984

5671

A l"=89.1% (612/687); A2''=80.1% (612/764); Kappa=0.82

iv) H ierarch ical C H D cla ssific a tio n (N = 5 6 8 6 ‘^)
M edical record from Q l to Q92
Ml

A N G INA, N O Ml

N O CHD

TOTAL

Self-report

Ml

304

67

63

434

atQ 9 2

AN G INA, N O M l

15

212

90

317

NO CHD

10

66

4859

4935

TOTAL

329

345

5012

5686

*5766 o f 5925 men had com plete information and did not report MI (DR ) at Q l; '’A l, A2 see Table 5.2; ^5686 o f
5925 men had com plete information and did not report CHD (D R ) at Q l; ‘‘5671 o f 5925 men had com plete
information and did not report CHD (DR ) at Q l.
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Table 5.7 M ajor CH D outcom e for MI and CH D agreem ent groups at 0 9 2

Agreement groups
1

2

3

4

Self-report

YES

YES

NO

NO

Medical record

YES

NO

YES

NO

N

312

141

25

5288

Major CHD event^ % (n)

9.3 (29)

11.3 (16)

2 0 .0 (5 )

2.7(144)

Event ra te /1 000 person-years

33.3

41.5

75.6

9.3

Age-adjusted HR" (95% Cl)

3.3 (2 .2,4.9)

4.1 (2.5, 6.9)

7 .1(2.9, 17.4)

I

N

598

153

76

4859

M ajor CHD event*’ % (n)

9 .4(56)

7.8(12)

5 .3 (4 )

2.5(119)

Event ra te /1 000 person-years

33.4

28.5

18.4

8.4

Age-adjusted HR" (95% Cl)

3.6 (2.6,4.9)

3.1 (1.7, 5.6)

1.9 (0.7, 5.1)

1

MI IDR) and MI (GP) m =5766"l

CHD (DR) and CHD (GP) (N=5686"^j

®5766 o f 5925 men had com plete information and did not report MI (DR ) at Q l ; Trom Q92 to 3 1 Decem ber 1995, 4
m issing cause o f death; "HR=hazard ratio; ‘*5686 o f 5925 men had com plete information and did not report CHD
(D R )a tQ l
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Table 5.8 Consistency o f positive reporting for angina (DR). MI (DR). CHD (DR): 0 1 . 0 5 . 0 9 2
and 0 9 6

Angina (DR)

MI (DR)

CHD (DR)

n/N"

%

n/N=

%

n/N"

%

Q l to Q5

170/219

77.6

201/246

81.7

311/358

86.9

Q l toQ 92

113/140

80.7

126/147

85.7

201/226

88.9

Q l to Q96

85/111

76.6

79/101

78.2

139/169

82.2

Q5 to Q92

211/234

90.2

216/248

87.1

356/380

93.7

Q5 to Q96

149/169

88.2

133/173

76.9

243/277

87.7

Q92 to Q96

445/506

87.9

351/173

83.8

630/701

89.9

®n/N = number o f subjects positive on both occasions/number o f subjects positive on the first occasion who
com pleted both questionnaires.
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Table 5.9 Summary o f studies assessin g agreem ent betw een self-report and m edical record for angina

Study

Bush, 1989

Sample

V olunteers from Florida G eriatric

Com parison

103

Representative sam ple o f residents,

2122

C ohort o f D utch residents

60

aged > 8 5

Bennett, 1993

Sub-sam ple o f HSE*^ participants:

A2"

self-report

medical record

(%)

(%)

(num ber o f cases)

(num ber o f cases)

2 6 .2 (2 7 )

15.5 (16)

8.2 (1 7 3 )

8 .2 (1 7 4 )

69

69

0 . 66 "

1 6 .7 (1 0 )'

20.0 ( 12)'

75

90

0.7 8 '

3.8 (20)

4.6 (24)

63

75

0.67

16.2 (95)

14.8 (87): definite

82

75

0.74

23.2 (136): definite/possible

68

93

0.73

Kappa

0.57

AQ'' versus MRR'^
for lifelong history

aged > 35, Rochester, M innesota

Lagaay, 1992

Ar

for lifelong history

R esearch screening program aged >65

Phillips, 1990

SAQ*" versus M RR‘"

Prevalence (%)

Prevalence (%)

Interview versus M R R '
for lifelong history

522

Interview versus GP letter
for lifelong history

Representative sam ple o f English
residents aged > 16

Haapanen, 1997

Representative sample o f Finnish

586

SAQ'’ versus M R R '
for lifelong history

residents, age 43-73

“angina or other CH D ”

Bergm ann, 1998

BRHS

Interview versus hospital

1.6 (172)

Representative sample o f Americans

record review: angina leading to

(hospitalized cases)

aged 25-74 years

hospitalization in specific period

Sub-sam ple o f NHANES® participants:

Representative sam ple o f British men
aged 52-75 years

154

5774

SAQ** versus M R R '

10.1 (586)

45

8.9 (515)

80

for lifelong history

'A l , A2, see Table 5.2; ‘’SAQ=self-adm inistered questionnare; 'M R R =m edical record review; ‘*AQ=administered questionnaire; 'D erived from paper; ‘^HSE=Health Survey for England;
®NHANES=National H ealth and N utrition Exam ination Survey.

70

0.72

Figure 5.1 P revalen ce o f d iagn osed angina by m ed ical record and self-rep ort in 24 tow ns: 5774^
m en w h o did not report angina (D R ) at 0 1

Line denotes identical
prevalences

16
14

cr
Q

BU

DE

fa

▲

AY
▲

A

CA

,.wi

HG

12
SH

O)

c

GL

10

A

CO

SC

SO
▲

o

,DA

u c ...

<D

O
c
0)

. . 'A

(3HD

BE

....

A y-

CD

m

"GU

10

12

14

16

P revalence of angina (GP)

H arrogate= H G ; Sh rew sb u ry= S H ; L o w esto ft= L O ; M a n sfie ld ^ M N ; S ou thp ort= SO ; M erthyr T y d fil= M T ;
G u iid fo rd = G U ; B u rn ley = B U ; N e w c a stle -U n d e r -L y m e = N E ; E xeter= E X ; D ew sb u ry = D E ; F alkirk=FA ;
Ip sw ic h = lP ; G lou cester= G L ; A y r= A Y ; D u n fe rm lin e = D U ; D a rlin g to n = D A ; C a rlisle= C A ;
M a id sto n e = M D ; G rim sb y= G R ; B ed fo rd = B E ; W igan = W I; S cu n th orp e= S C ; F la rtiep o o N H P

“5 7 7 4 o f 5 9 2 5 m en h ad c o m p le te in fo rm a tio n an d d id n o t re p o rt a n g in a ( DR) at Q l ;

185

CHAPTER 6. CHEST PAIN, DIAGNOSED CHD, AND MAJOR OUTCOME

6.1 SUMMARY
The prognosis of chest pain, diagnosed angina and other forms o f CHD was examined. The
main results are based on a hierarchical classification o f prevalent CHD at Q l (defined by
diagnosed CHD, chest pain questionnaire, and ECG), but additional analyses consider prevalent
CHD defined at Q5 and Q92, and incident CHD diagnoses ascertained from medical record
review. Definite MI, uncomplicated angina, and other manifestations o f CHD (possible MI and
ECG ischaemia) increased the risk o f subsequent MI, stroke and cardiovascular death, but the
level o f risk varied greatly across the prevalent CHD categories. Diagnosed MI was associated
with much poorer outcome than all other groups (including unrecognised MI). The relative risk
o f prevalent CHD (compared to no CHD) attenuated considerably with increasing length o f
follow-up. However, men with a history o f definite MI who survived event-free for a decade
remained at greatly increased risk o f a major CHD event, in contrast to event-free survivors o f
angina and other CHD. Men with diagnosed angina were at higher risk than those with angina
symptoms only. Nevertheless, among men without diagnosed CHD, angina (Q) was a strong
independent predictor o f subsequent major CHD events. Possible angina (Q) did not differ from
definite angina (Q) in terms o f subsequent event risk. Comparison o f the outcome o f incident
and prevalent CHD diagnoses suggested an improved prognosis for men who survived the
initial years after an acute MI, but no consistent difference in outcome was apparent between
incident and prevalent diagnoses o f angina.

6.2 INTRODUCTION
6.2.1 SUMMARY OF BACKGROUND
The prognosis of MI has been studied extensively, but less is known about the long-term risk
associated with angina, probably because ascertainment and definition o f angina presents more
difficulty. Population-based studies are necessary in order to present a true picture o f the natural
history o f angina. Previous population-based studies that have examined the risk associated with
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R ose angina have not separated uncom plicated angina from definite MI, or m edically
recognised from unrecognised

Furthermore, in many

studies, follow-up has been restricted to fatal outcomes only. This chapter aims to evaluate the
long-term outcome o f diagnosed angina and angina-like chest pain, in comparison to other
forms o f CHD and no CHD. It also aims to test the hypothesis that possible angina (Q) and
definite angina (Q) are associated with similar major CHD risk. Understanding o f the prognosis
o f different forms o f CHD is important for appropriate management.

6.2.2 OBJECTIVES
The objectives o f this chapter are: (i) to examine the prospective association between chest pain
(elicited by questionnaire) and subsequent major CHD events; (ii) to evaluate the prognosis o f
uncomplicated diagnosed angina and angina-like chest pain, compared to that o f other forms o f
CHD, and no CHD; (iii) to compare two categories o f angina-like chest pain [definite angina
(Q) and possible angina (Q)] with respect to their association with major CHD outcome, and
(iv) to evaluate the prognosis o f ‘incident’ diagnoses of angina and Ml.

6.2.3 CONTENT
The first two results sections (6.4.1 and 6.4.2) deal with chest pain and other CHD at Q l and
subsequent prognosis. Section 6.4.1 examines the association of current chest pain and history
o f severe chest pain with subsequent major CHD events. In section 6.4.2, a hierarchical
classification o f CHD at Q l is used to examine the long-term outcome o f different forms o f
prevalent CHD. Section 6.4.3 considers categories o f prevalent CHD defined at Q5 and Q92,
and presents major CHD outcome. Section 6.4.4 uses data from Q l, Q5 and Q92 to address a
series o f issues on the prognostic importance o f chest pain among men without diagnosed CHD.
Section 6.4.5 evaluates the prognosis o f ‘incident’ diagnoses o f angina and Ml, ascertained from
medical record review. In this chapter, results based on Q l, Q5, and Q92 are presented
separately. Models that incorporate all questionnaires are described in chapter 10, and secular
trends in prognosis are addressed in that chapter.
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6.3 M E T H O D S

6.3.1 CHEST PAIN AND CHD CLASSIFICATIONS
Chest pain classifications were defined in chapter 3 (3.5.1.1), and their distributions at each
questionnaire were presented in chapter 4 (Table 4.3). In addition, two hierarchical
classifications o f prevalent CHD are used in this chapter, which incorporate chest pain, ECG
ischaemia and subject recall o f diagnosis.

6.3.1.1 Hierarchical classification of prevalent CHD including ECG
In this classification (defined at Q l only) men were coded into one o f seven mutually exclusive
categories according to questionnaire and ECG response. Definite MI was placed first in the
hierarchy, followed by followed by angina without definite Ml (uncomplicated angina), other
manifestations o f CHD (including possible MI), and no CHD.
I Diagnosed ML subject report o f a doctor-diagnosis o f MI [MI (DR)].
II Unrecognised MI: unequivocal ECG evidence of definite MI
III Diagnosed angina: subject report o f doctor-diagnosed angina [angina (DR)]
IV Angina symptoms: angina symptoms on questionnaire [angina (Q)]
V PMI symptoms: history o f possible MI symptoms on questionnaire [FMI (Q)]
VI ECG ischaemia or possible MI: ECG possible or definite ischaemia or possible MI.
VII No evidence o f CHD: no diagnosis, ECG evidence or symptoms o f CHD.

6.3.1.2 Hierarchical classification of prevalent CHD excluding ECG
This classification (defined at all questionnaires) is based on the previous one, but the two ECG
categories are removed while the other categories remain in the same hierarchical order (see
chapter 4; Figure 4.7).
I Diagnosed MI [MI (DR)]; II Diagnosed angina [angina (DR)]; III Angina symptoms [angina
(Q)]; IV FMI symptoms [FMI (Q)]; V No evidence o f CHD.
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6.3.1.3 Definition of incident diagnoses
The prognosis o f incident diagnoses o f MI and angina was assessed using cases ascertained
from medical record review, A first incident MI (GP) was defined as the first non-fatal MI (i.e.
the subject survived for at least 28 days) occurring during follow-up, after exclusion o f men
with MI (DR) at Q l. First incident angina (GP) was defined as the first diagnosis o f
uncomplicated angina [i.e. angina occurring without a history o f MI (GP)], after exclusion of
men with CHD (DR) at Q l .

6.3.2 RISK FACTORS AND OTHER SYMPTOMS
Ascertainment o f serum total cholesterol, blood pressure, body mass index (BMI), cigarette
smoking, physical activity, subject report o f diagnosed diabetes, family history (defined as
parental death from heart trouble), social class (grouped as manual or non-manual/Armed
Forces), calf pain and breathlessness at Q l was described in chapter 3 (3.5). A ‘respiratory
condition’ at Q l was defined in chapter 4 (4.3).

6.3.3 DEFINITION OF ENDPOINTS
Definitions o f major CHD and major CVD endpoints and summaries o f event rates from Q l,
Q5, and Q92 were given in chapter 3 (3.7.4 and Table 3.5). Additional endpoints are also
considered in this chapter: these are defined in subsequent sections.

6.3.4 STATISTICAL METHODS
The prospective association o f chest pain and other CHD with occurrence o f subsequent events
was examined using Cox proportional hazards regression. All models are adjusted for age as a
continuous variable; a quadratic term in age was not significant in any model. The
appropriateness o f the proportional hazards assumption was examined for prevalent CHD at Q l
and Q5 by inclusion o f an interaction term between log (time) and prevalent CHD (classified as
present or absent). Age-adjustment o f event probabilities was performed using direct
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standardisation to the age structure o f the whole sample at Q l, other than in section 6.4.5, in
which age-standardised event probabilities were estimated using the Cox proportional hazards
model. In section 6.4.5.3, the relationship o f angina (Q) and angina (GP) during follow-up with
risk o f a first major CHD event was examined among men without CHD (DR) at Q l, using a
Cox regression model in which both angina (GP) and angina (Q) were fitted as time-updated
variables. Angina (GP) took the value zero until the date o f first angina diagnosis and the value
o f one subsequently; angina (Q) took the Q l value and was updated at Q5 and Q92.

6.4 RESULTS
6.4.1 CHEST PAIN AND DIAGNOSED CHD AT Q l: MAJOR CHD OUTCOME
From Q l to 31st December 1995 (average 16.7 years), 1094 o f 7735 men experienced a new
major CHD event. Considering the study population as a whole. Figure 6.1 (i) shows the
cumulative event probability during the entire follow-up period according to chest pain category
at Q l. Table 6.1 gives the event rates and age-adjusted hazard ratios. Men with non-exertional
chest pain were at similar risk to men with no current chest pain (%^(1)=2.6 p=0.11) but angina
(Q) increased risk considerably. The experience o f the two angina groups over the follow up
period was almost identical during the first ten years, with a slight difference apparent only in
later follow-up. The hazard ratio (HR) (95% Cl) for definite angina (Q) compared to possible
angina (Q) was 1.05 (0.78, 1.41)

(1)=0.13 p=0.72] over the whole period. Grade II angina

(Q) tended to increase risk compared to grade I [HR (95% Cl) 1.40 (0.97, 2.03) ^ (1)=3.0
p=0.086]. Men with a history o f PMI (Q) at Q l also experienced a high rate o f major CHD
events during follow-up, but the small group o f men with a history o f ‘other’ severe prolonged
chest pain were not at increased risk. While angina (Q) alone or PMI (Q) alone were each
associated with a twofold increase in risk, the presence o f both angina (Q) and PMI (Q) was
associated with exceptionally high risk [Table 6.1 and Figure 6.1 (ii)].

The 424 men who reported doctor-diagnosed CHD (angina or Ml) at Q l had an extremely high
rate o f subsequent major CHD events o f 38 /lOOO person-years. Men with angina (Q) were
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much more likely to have CHD (DR) than those with non-exertional chest pain or no chest pain
(chapter 4, Table 4.1). Although the elevated risk associated with angina (Q) at Q l was partially
attributable to men with a pre-existing diagnosis o f CHD, a significant excess risk remained
after adjustment for CHD (DR) [adjusted hazard ratios (95% Cl) 1.6 (1.2, 2.0) for angina (Q)
and 3.4 (2.7, 4.3) for CHD (DR)]. Moreover, the influence o f current chest pain on major CHD
outcome differed between men with and without diagnosed CHD (Table 6.2). Among men with
CHD (DR), who were at exceptionally high absolute risk, current chest pain was not predictive
o f subsequent major CHD events. Among men without CHD (DR), angina (Q) was associated
with a substantial increase in risk [x^(l)=5.6 p=0.018 for interaction between angina (Q) and
CHD (DR)].

6.4.2 LONG-TERM OUTCOME OF PREVALENT CHD AT Ql
In this section, the hierarchical CHD classification that was defined in 6.3.1.1 (7 categories) is
used in order to describe the long-term outcome of diagnosed angina and angina-like chest pain
in the context of other manifestations o f prevalent CHD at Q l. This analysis uses 15 years o f
equal follow-up from Q l in order to examine risk during specific five-year periods.

6.4.2.1 Major CHD outcome over 15 years of follow-up
Table 6.3 shows the distribution o f the prevalent CHD classification at Q l and subsequent
major CHD event rates and age-adjusted hazard ratios during 15 years o f equal follow-up. Risk
varied greatly across the prevalent CHD categories. Men with Ml (DR) [group I] experienced
almost a six-fold increase in risk compared to those without evidence o f CHD, a prognosis that
was considerably poorer than that o f any other CHD category. Men with unrecognised ECG MI
(group II) were at similar risk to men with diagnosed angina (group III) - approximately a
threefold increase compared to men without CHD. Men with angina symptoms (group IV)
experienced a twofold increase in risk, while PMI (Q) and ECG ischaemia were each associated
with a 1.5-fold increase in risk. Overall, o f all 983 men who experienced a new major CHD
event during the 15-year period from Q l, the first event after Ql was fatal within 28 days in 407
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(41%) cases. Men with definite MI or diagnosed angina (groups I, II, III) had high case-fatality
rates (54% to 60%), compared to men with angina (Q) [group IV] (42%), PMI (Q) [group V]
(36%), ECG ischaemia [group VII] (47%) and no CHD [group VII] (35%).

6.4.2.1 Major CHD risk by follow-up period
Table 6.3 also shows major CHD event rates and hazard ratios for three consecutive five-year
periods o f follow-up. Analysis o f each specific five-year period included all men who had
survived free o f a major CHD event up to the start o f that period. Among men without evidence
o f CHD, event rates increased during successive periods o f follow-up, as would be expected due
to the ageing of the cohort. However, a different pattern was apparent among men with evidence
o f CHD, with some CHD groups experiencing decreasing event rates over successive follow-up
periods. This resulted in a striking attenuation over follow-up in the relative risks associated
with CHD at Q l. The hazard ratio comparing any evidence o f CHD (groups I to VI) with no
evidence o f CHD (group VII) showed a highly significant decrease over the 15-year period
when a log (time) by CHD group interaction term was fitted (%^(I)=I 1.05 p<0.001). In other
words, the hazard ratio associated with CHD was dependent on the length o f follow-up, being
highest in early follow-up and decreasing subsequently.

The attenuation in relative risk with increasing length o f follow-up was particularly apparent for
men with angina, and those with other CHD short o f definite MI. Although there was no
significant difference in the change in relative risk over time when groups I and II (combined)
were compared with groups III to VI (combined), a marked separation in risk between men with
and without definite MI was apparent in the last five-year period of follow-up. Men with
prevalent MI at Q l who survived free o f a new major CHD event for 10 years remained at
greatly increased risk in the last five-year period, whereas men with lesser CHD at Q l who
survived event free for ten years experienced minimal excess risk subsequently. In the final
five-year period, age adjusted hazard ratios (95% Cl) were 4.4 (3.2, 6.1) for definite MI (groups
I and II combined), compared to 1.4 (0.9, 2.2) for uncomplicated angina (groups III and IV), and
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1.1

(0.8, 1.5) for other CHD (groups V and VI). As the hazards ratios for prevalent CHD

attenuated considerably over the 15-year follow-up period, 5 or 10 years o f follow-up is used in
the remainder o f this chapter when considering the relative risk o f CHD manifestations. Tenyear major CHD event rates and hazard ratios are presented in Table 6.4.

6.4.2 3 Stroke events, total mortality, CVD and non-CVD mortality
The relationship between CHD group at Q l and other outcomes is shown in Table 6.4. The rate
o f occurrence o f strokes during follow-up was low when compared to the rate o f major CHD
events. However, most CHD categories were associated with a substantial increase in the risk o f
stroke. Although there was a significant trend o f increasing stroke risk from groups VII to I, the
gradient in risk was much less marked than that for major CHD events. Compared to ‘no CH D’
(group VII), the relative risk o f total mortality varied from twofold to fourfold across the CHD
categories. Baseline CHD status showed an even stronger relationship with CVD mortality than
with major CHD events, due both to the increased risk o f stroke and the higher likelihood o f a
fatal event among men with evidence o f CHD. O f all deaths, the proportion due to CVD
increased from 42% for group VII to 82% for group I. Over 80% o f CVD deaths were due to
CHD. Evidence o f CHD at Q l also tended to be associated with a small to moderate increase in
non-CVD mortality, but there was no clear pattern across the groups. The associations presented
in Table 6.4 were largely independent of other risk factors (smoking, blood pressure, serum total
cholesterol, diabetes and family history). The association between angina (Q) and non-CVD
mortality is discussed further in section 6.4.4.4.

Figure 6.2 (i) shows the cumulative proportion o f men who survived free o f MI or stroke over
the 15 year period, by CHD category. The graph illustrates the considerable variation in long
term outcome across the prevalent CHD groups. The prognosis o f uncomplicated angina
(groups III and IV) was intermediate between that o f diagnosed MI and that o f men without
evidence o f CHD at Q l. Crude percentages surviving for 15 years free o f a major CVD event
varied from 37% for group I to 80% for group VII. The corresponding age-adjusted percentages
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w ere 44, 52, 66, 68, 73, 73, and 79 for groups I to VII respectively [standard errors were <5%
other than for group II (7% ) and group III (9% )].

6.4.2.4 Coronary revascularisation
The rate o f coronary revascularisation was relatively low during 15 years o f follow-up from Q l.
Overall, 166 (2.2%) men underwent CABG or PTCA (rate 1.6/1000 person-years); almost half
o f these revascularisations occurred during the last five-years o f follow-up. The rate o f
revascularisation (per 1000 person-years) was 8.8 in group I [MI (DR)] and 6.8 in group III
[angina (DR)], compared to less than 2.5 in all other groups. In contrast to the association with
major CHD and CVD outcome, older age at Q l did not increase the likelihood o f
revascularisation [hazard ratio (95% Cl) adjusted for CHD group: 0.97 (0.93, 1.01) per year;
p=0.11] The age-adjusted percentages o f men who survived for 15 years free o f MI, stroke or
coronary revascularisation were 37, 49, 58, 66, 71, 73, and 80 in groups I to VII respectively.

6.4.2.5 Age and major event risk
Table 6.5 shows major CHD and CVD outcome for two age-specific subgroups. The CHD
classification is condensed into 4 groups: MI (I and II); angina (III and IV); other CHD (V and
VI); no CHD (VII), to give sufficient numbers for meaningful analysis. A ten-year increase in
average age doubled major event rates, but the relative risks associated with prevalent CHD
categories did not differ with age. The impact o f stroke on major event rates was evident only in
the older age group. The persistence o f excess risk associated with MI at Q l which has been
described for the whole sample, was evident in both age groups (data not shown).

6.4.3 PREVALENT CHD AT Q5 AND Q92 AND MAJOR CHD OUTCOME

6.4.3.1 Chest pain and diagnosed CHD at Q5
The association between chest pain elicited at the self-administered questionnaire Q5, and
subsequent major CHD outcome from Q5 to December 1995 (average 11.7 years) was
examined among all responders to Q5. The pattern was very similar to that seen at Q l [Figure
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6.3 (i)]. Compared to no chest pain at Q5, risk was similar for non-exertional chest pain [age
adjusted HR (95% Cl): 1.13 (0.90, 1.42)], but was greatly increased among men with angina (Q)
[HR (95% Cl): 2.90 (2.46, 3.41)]. M ajor CHD outcome did not differ by angina (Q) type [ageadjusted HR (95% Cl) for definite compared to possible angina (Q): 1.02 (0.77, 1.35),
X^(l)=0.11 p=0.74], but grade II angina (Q) was associated with higher risk than grade I angina
(Q) [HR (95% Cl): 1.58 (1.16, 2.14) p=0.003]. The presence o f PMI (Q) together with angina
(Q) substantially increased risk compared to either manifestation alone [Figure 6.3 (ii)].

Both diagnosed CHD at Q5 and angina symptoms at Q5 were independently predictive o f
subsequent major CHD events [HR (95% Cl) 2.92 (2.36, 3.60) for CHD (DR); 1.58 (1.29, 1,94)
for angina (Q)], and it was again evident that CHD (DR) was much the stronger determinant o f
risk, and that the prognostic importance o f angina (Q) was restricted to men without diagnosed
CHD. [Table 6.6; %^(1)=10.5 p=0.001 for interaction]. Even during the shorter follow-up period
from Q5, the hazard ratio associated with (any) prevalent CHD at Q5 (symptoms and/or
diagnosis) attenuated with increasing length of follow-up [% \l) =10.7 p=0.001 for interaction
between log (time) and prevalent CHD at Q5].

Using the hierarchical CHD classification defined in section 6.3.1.2 (5 categories). Table 6.7
shows the risk o f major CHD events during five and ten years of equal follow-up from Q5,
according to prevalent CHD category at Q5. The pattern was similar to that seen at Q l.
Compared to men without diagnosed CHD, major CHD event risk was increased five-fold for
men with diagnosed MI, three to four-fold for men with diagnosed angina, and by twofold for
men with angina symptoms. However, at Q5, PMI (Q) in the absence o f all other CHD
manifestations was not associated with significantly increased risk.

6.4.3.2 Chest pain and diagnosed CHD at Q92
Only 3.1 years of follow-up was available in order to assess associations between prevalent
CHD at Q92 and major CHD outcome. Table 6.8 shows the prevalences, major CHD event
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rates, and hazard ratios for the hierarchical CHD classification defined at Q92 (average age of
responders: 63 years). The event rates associated with each category o f prevalent CHD tended
to be lower at Q92 than that at Q5, despite the older average age at Q92, but the pattern o f
relative risk was similar. As in the Q5 analysis, PMI (Q) in the absence o f other CHD
manifestations did not increase risk, although very few events occurred in this group.

6.4.4 CHEST PAIN AND PREDICTION OF MAJOR CHD EVENTS AMONG MEN
WITHOUT DIAGNOSED CHD AT Q l, Q5, AND Q92
Table 6.9 shows events rates and age-adjusted hazard ratios for the chest pain and severe chest
pain categories among men without CHD (DR) at each o f the three questionnaires, using ten
years equal follow-up from Q l and Q5, and 3.1 years from Q92. Despite the differences in age
distribution and calendar time, the association between current chest pain and major CHD
outcome was fairly consistent across the questionnaires. Compared to no chest pain, nonexertional chest pain was associated with a small non-significant increase in risk, while angina
(Q) increased risk twofold. There was little evidence that risk varied according to angina (Q)
type [age-adjusted hazard ratio (95% Cl) for definite compared to possible angina (Q): 1.10
(0.62, 1.97) at Q l; 1.41 (0.87, 2.28) at Q5; 1.03 (0.36, 2.98) at Q92]. Although the major CHD
event rate among men with angina (Q) tended to rise with age at each assessment, there was no
indication that the relative risk varied with age [interaction between age group and angina (Q):
X^(3)=0.34 p=0.95 at Q l; %^(3)=1.4 p=0.70 at Q5; too few events to estimate at Q92]. The
association between PMI (Q) and major CHD outcome was not consistent across the
questionnaires: the prognostic importance o f PMI (Q) seemed to lessen as the cohort aged,
although there were too few events to estimate the effect reliably at Q92. Combined estimates o f
relative risk for the chest pain categories based on all three questionnaires and adjusted for age
and calendar time are given in chapter 10 (10.4.4.2).
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6.4.4.1 Additional characteristics of exertional chest pain
The influence o f specific additional characteristics o f exertional chest pain (including the Rose
criteria) on major CHD event risk was examined for the 363 men with angina (Q) but without
diagnosed CHD at Q l. Figure 6.4 (i) gives the number o f men who fulfilled each characteristic
and shows the corresponding hazard ratios over ten years o f follow-up. Men with grade II
angina (Q) were not at increased risk compared to those with grade I angina (Q) [HR=1.31;
X^(l)=0.4 p=0.55]. In addition, there was no significant effect o f chest pain frequency [HR for
daily or weekly pain compared to less frequent: 1.03; %^(1)=0.01 p=0.94] or o f recent pain [HR
for pain within last month compared to less recent: 1.44; x"(l)=1.35 p=0.24]. Risk did not vary
significantly according to chest pain site [HR=0.63; % \l)= 0.9, p=0.36 for the BRHS site;
HR=0.76; x^(l)=0.7, p=0.41 for the Rose site; HR=0.85; x \l) = 0 .3 p=0.62 for the sternum,
compared to other sites] or the other Rose criteria [subject report o f stopping or slowing
HR=1.34; x^(l)=0.2, p=0.68; relief within 10 minutes among those who slowed or stopped
HR=] .31 ; x^(l)=0.5, p=0.49]. Similar analyses were performed among men with angina (Q) but
no CHD (DR) at Q5 [Figure 6.5 (ii)]. The only chest pain characteristic that was significantly
associated with subsequent events among men with angina (Q) at Q5 was grade II angina (Q),
which doubled event risk. The hazard ratio for ‘stopping or slowing’ was extremely high, but
was very imprecisely estimated, as only 27 men did not fulfil this characteristic. Analyses based
on Q92 were limited by the very small number o f events occurring subsequently [Figure 6.5
(iii)]. The effect o f angina grade could not be estimated, as all 14 events occurred among men
with the less severe grade (grade I).

6.4 4.2 Angina (Q) and exclusions for medically recognised CHD
The association between angina (Q) and major CHD outcome was not sensitive to the exclusion
criteria used for pre-existing CHD diagnosis. The hazard ratios (95% Cl) for angina (Q) at Q5
were 2.51 (1.74, 3.62) and 1.93 (1.44, 2.58) over five and ten years o f follow-up respectively
after exclusion o f men with CHD (DR) at Q l or Q5 or medical record o f CHD from Q l to Q5
(MI, possible MI, angina, revascularisation). Even after further exclusion o f men reporting
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‘other heart trouble’ at Q l or Q5, the corresponding hazard ratios were 2.35 (1.55, 3.57) and
1.84 (1.32, 2.55), suggesting that the excess risk associated with angina (Q) was not due to
under-ascertainment o f diagnosed CHD when based on subject recall. Similarly, the hazard ratio
(95% Cl) for angina (Q) at Q92 was 2.30 (1.15, 4.57) after exclusion o f men with a GP record
o f CHD and those with a self-report o f diagnosed CHD, heart trouble, or cardiological
referral/investigation.

6.4.4.3 Angina (Q) and prediction of ‘all CHD’
Use o f a wider CHD endpoint that included possible MI (GP), CABG (GP), PTCA (GP), and
angina (GP) in addition to major CHD events, increased the relative risk associated with angina

(Q) [age-adjusted HRs compared to no angina (Q): 2.2 at Q l ; 2.4 at Q5; 2.9 at Q92]. Using this
wider endpoint, the CHD event rates (/1000 person-years) among men with and without angina
(Q) were 27.2 and 11.1 at Q l; 43.1 and 13.7 at Q5; 47.5 and 15.7 at Q92. The relationship
between angina symptoms and diagnosed angina is examined further in chapter 9.

6.4.4 4 Angina (Q), other CHD indicators, and classical risk factors
The association between angina (Q) at Q l and subsequent major CHD events among men
without diagnosed CHD was independent o f other established risk factors. The age-adjusted
hazard ratio (95% Cl) o f 1.84 (1.36, 2.47) over ten years o f follow-up changed to 1.75 (1.30,
2.36) p<0.001 after further adjustment for smoking status (current, ex or never), systolic blood
pressure, total serum cholesterol, diagnosed diabetes and parental death from ‘heart trouble’ (all
strong independent predictors o f major CHD outcome), and body mass index (not an
independent predictor). It was marginally attenuated by further adjustment for occupational
social class [to 1.70 (1.26, 2.29)] and level o f physical activity [to 1.68 (1.24, 2.27)]. When
angina (Q), PMI (Q), and ECG ischaemia were included in the model together with the above
risk factors, adjusted hazard ratios (95% Cl) were 1.62 (1.20, 2.19) for angina (Q); 1.55 (1.15,
2.08) for PMI (Q); 1.45 (1.16, 1.80) for ECG ischaemia. Similarly, at both Q5 and Q92, the
effect o f angina (Q) on major CHD risk was independent o f other factors [such as smoking
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status, diabetes, social class and PMI (Q )]. The effect o f risk factors on outcom e am ong m en
w ith angina, com pared to those w ith other C H D and no CH D, is exam ined in chapter 7.

6.4.4 5 Angina (Q) and prediction of CVD and non-CVD mortality
Among men without CHD (DR) at Q l, the hazard ratio o f angina (Q) was 2,17 (1,50, 3,14) for
CVD mortality, compared to 1,44 (0,97, 2,15) for non-CVD mortality during 10 years o f
follow-up. O f the 26 non-CVD deaths that occurred among the 363 men with angina (Q), 20
were due to cancer and 5 to respiratory disease. The excess non-CVD mortality was explained
by the respiratory deaths, and was attributable solely to the group with definite angina (Q),
among whom all five respiratory deaths occurred. On further adjustment for smoking status,
social class, and diabetes at Q l, the age-adjusted hazard ratio o f angina (Q) for non-CVD
mortality (95% Cl) was attenuated to 1,26 (0,84, 1,89), Among men without CHD (DR) at Q5,
there was no association between angina (Q) and 10-year non-CVD death: the hazard ratios
(95% Cl) were 2,3 (1,6, 3,1) and 1,0 (0,8, 1,4) for CVD and non-CVD mortality respectively. At
Q92, among the older cohort, the corresponding hazard ratios over 3,1 years o f follow-up were
2,5 (1,5, 4,3) and 1,7 (0,9, 3,5); the excess non-CVD mortality was again attributable to
respiratory deaths and was slightly attenuated by adjustment for other risk factors,

6.4.4.6 Chest pain and other symptoms at Q l
Men with angina (Q) were much more likely to report other symptoms than those with nonexertional chest pain or no chest pain (chapter 4; Figure 4,10), Table 6,10 shows the effect of
calf pain on walking, breathlessness and respiratory condition on major CHD outcome,
according to chest pain status at Q l, among men without CHD (DR), There was a similar
pattern in each case: the additional symptoms tended to increase the risk o f a major CHD event
among men with no chest pain and those with non-exertional chest pain, but not among men
with angina (Q) [interaction o f chest pain status with: calf pain %^(2)=4,6 p=0,098;
breathlessness %^(2)=5,2 p=0,073; respiratory condition %'(2)=9.9 p=0,007]. In fact, among men
with angina (Q), breathlessness was actually associated with a decrease in major CHD event
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risk. Further adjustment for sm oking status at Q1 tended to reduce ail hazard ratios and m ade no
difference to this pattern o f interaction (Table 6.10).

6.4.5 PROGNOSIS OF ANGINA (GP) AND MI (GP)
In this section, the prognosis o f a first acute MI and a first diagnosis o f uncomplicated angina is
examined using ‘incident’ diagnoses ascertained from medical record review.

6.4.5.1 Major outcome and effect of age at diagnosis
Figure 6.5 (i) and (ii) show Kaplan-Meier estimates o f cumulative survival and cumulative time
free o f a major CHD event for all 615 cases o f first uncomplicated angina (GP) and all 596
cases o f first MI (GP) that occurred from Q1 to December 1995 (63 men fell into both
categories). Follow-up starts from the date o f the incident diagnosis in each case, and therefore
cases occurring later in the study have shorter follow-up time. Both manifestations o f CHD
were associated with high risk o f mortality and subsequent major CHD events, but men with MI
(GP) were at higher risk than those with uncomplicated angina (GP). However, event risk may
vary by age o f incident case, calendar period, and length o f follow-up, and these factors are
confounded with each other due to the nature o f the study. Figure 6.5 (iii) and (iv) show
equivalent analyses based only on cases o f MI (GP) and uncomplicated angina (GP) that
occurred from Q1 to Q5, restricting attention to middle-aged men whose diagnoses occurred
over a shorter calendar period. The picture is broadly similar, although the difference in
outcome between MI and angina is more marked. O f the 159 men with uncomplicated angina,
10.7%, 20.7% and 36.7% had died within 5, 10 and 15 years respectively, and 16.0%, 24.0%
and 35.7% had experienced a first major CHD event. Among men with a first incident MI,
23.8%, 37.8% and 52.5% died within 5, 10 and 15 years respectively, while 27.4%, 41.0% and
48.8% experienced a recurrent major CHD event. M ajor CHD event rates (/1000 person-years
based on 10 years follow-up) were 28.6 for uncomplicated angina (GP) and 54.7 for MI (GP).
Among men with uncomplicated angina, risk o f total mortality increased with age at diagnosis
[HR (95% Cl) per year 1.07(1.01, 1.13)] but the effect o f age on major CHD risk was weaker
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[HR (95% CI) 1.03 (0.97, 1.08)]. A m ong m en with M l, age w as w eakly associated w ith total

mortality [1.04 (0.99, 1.08)] but was not associated with major CHD risk [1.00 (0.95,

1.04)].

Compared to other men with uncomplicated angina (GP), those with a ‘possible’ diagnosis only
tended experience lower major CHD risk [HR (95%) 0.63 (0.37, 1.08) p=0.093] but similar risk
o f mortality [0.88 (0.54, 1.43) p=0.60].

6.4.5.1 Comparison with outcome of prevalent cases
Figure 6.6 compares five-year risk of total mortality, major CHD event, and death/major CVD
event between incident cases occurring from Q1 to Q5 (as defined above) and prevalent cases at
Q l and Q5 (defined by subject recall) o f diagnosed M l and diagnosed uncomplicated angina.
There was no consistent difference in five-year risk between ‘incident’ and prevalent diagnoses
o f angina [Figure 6.6 (i)]. However for Ml, the five-year risk for incident cases tended to be
higher than that for prevalent cases [Figure 6.6 (ii)].

6.4.S.3 Angina (GP), angina (Q) and major CHD outcome
Results in sections 6.4.4 showed that angina (Q) was predictive of major CHD outcome among
men without CHD (DR) at Q l. An additional analysis was performed in order to assess whether
angina (Q) remained an independent predictor o f major CHD events in this group once the
occurrence o f a diagnosis o f angina during follow-up was taken into account. In a model based
on 7302 men without CHD (DR) at Q l and using follow-up from Q l to 3C ‘ December 1995,
angina (Q) [either using the Q l value only, or using a variable that updated the Q l value at Q5
and Q92] remained independently predictive o f major CHD outcome, even after adjustment for
occurrence o f angina (GP) during follow-up [HRs (95% Cl) 2.4 (1.9, 3.0) for time-updated
angina (GP) and 1.8 (1.5, 2.2) for time-updated angina (Q), adjusted for age].

6.5 DISCUSSION
The analyses presented in this chapter have evaluated the long-term prognosis o f diagnosed
angina and angina-like chest pain in comparison with other forms o f CHD and no CHD, using

201

cases arising in a representative sample o f British middle-aged men. The strengths o f the
analysis include the long follow-up period, the ascertainment o f both fatal and non-fatal
outcomes, and the opportunity to examine prognosis for prevalent CHD and incident CHD
diagnoses. Although prevalent CHD diagnoses were based on self-report, the validity study
presented in chapter 5 shows that this method o f ascertainment has high validity and is unlikely
to result in underestimation o f risk. The results presented in this chapter relate to the calendar
period 1978 to 1995. Before the 1990s, the rate o f invasive intervention in Britain was low, and
effective secondary preventive medical treatments for CHD were not widely used. Therefore
results based on CHD defined at Q l and Q5 can be largely considered to reflect the ‘natural
history’ o f angina. Trends over time in prognosis o f symptomatic CHD are addressed in chapter
10, using recently available extended follow-up.

6.5.1 CHEST PAIN, DIAGNOSED CHD AND MAJOR CHD RISK
These results confirm those o f many other

17,121,126-128,134,178,189-195

o f

which

were restricted to assessment o f fatal outcome) in showing that in middle-aged and elderly men,
questionnaire-assessed symptoms o f angina and possible Ml are strongly predictive o f new
major CHD events. However, few studies have assessed the extent to which these symptoms
predict outcome independently o f a pre-existing CHD diagnosis. The present results
demonstrate that a diagnosis o f CHD is a more powerful predictor o f subsequent event risk than
questionnaire-assessed chest pain. Men with CHD (DR) were at very high risk irrespective o f
their response to the chest pain questionnaire. In contrast to response to the chest pain
questionnaire, a pre-existing diagnosis reflects a whole history o f events (experiencing
symptoms, seeking medical help, undergoing medical assessment) that culminates in a
diagnosis. Among the high-risk group with diagnosed CHD, current chest pain did not further
increase risk (even though it was associated with disability - see chapter 4; 4.4.4). Results from
clinical studies are conflicting with regard to the prognostic importance o f current chest pain (as
assessed
CHD. ' '
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Rose
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questionnaire
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other

method)

among
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with
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possibly factors such as treatment and physical activity confound the
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association between anginal chest pain and event risk among people with established CHD. The
association between chest pain and major CHD outcome among men without diagnosed CHD is
discussed in section 6.5.3.

6.5.2 PROGNOSIS OF DIFFERENT FORMS OF CHD
Use o f a hierarchical classification based on diagnosis, symptoms and ECO, demonstrated the
considerable variation in long-term prognosis according to the category o f prevalent CHD. With
fivefold variation in subsequent major CHD and CVD event rates between category I
(diagnosed MI) and category VI (ECO ischaemia), men with evidence o f CHD represent a
heterogeneous group, even without taking into account levels of classical risk factors.

6.5.2.1 Uncomplicated angina
The variety o f selection procedures employed by different studies o f angina have given rise to
very

variable

risk

estimates

' 8 .222,405

^Q gt

data

relate

to

patients

undergoing

angiography;^^^’^^^’^^*’^^°’^^^’^^^’^'*° and the extent of selection bias in these populations is difficult
to quantify. A summary o f three population-based studies concerned with the prognosis o f
uncomplicated angina (the Framingham study, the Gothenburg Multifactor Primary Prevention
Trial, and the Reykjavik Study) was presented in chapter 2 (section 2.6.1 and Table 2.7). In all
three studies, ascertainment o f angina was by physician screening alone or in combination with
the Rose questionnaire. The most comparable angina group in the BRHS includes both the
category o f diagnosed uncomplicated angina and that o f angina symptoms on questionnaire
(groups III and IV in section 6.4.2; n=472, mean age 52 years). The estimates o f cumulative
total mortality from the BRHS for this combined group with prevalent uncomplicated angina at
Q l were 7%, 19%, and 29% for 5, 10 and 15 years respectively. These are almost identical to
estimates from the Gothenburg angina cohort (approximately 8%, 20%, and 32%)^'* and are
similar to those from the Reykjavik study.^^^ The ten-year rate of major CHD events o f 17/1000
person-years for the BRHS angina group was similar to that found in the Gothenburg study (1719/1000 person-years).^°^ The increase in CHD mortality risk for angina relative to no CHD was
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approximately threefold in each o f the three studies. The BRHS angina cases were o f a similar
mean age to those in Gothenburg and Reykjavik, and the studies covered a fairly similar
calendar period. It is uncertain why men identified as having stable angina in the Framingham
study experienced a much greater risk o f MI and d e a t h . ( s e e chapter 2; 2.6.1.4). In this
present study, as in several others,^°^’^’^’^^^’^^° the prognosis o f prevalent uncomplicated angina
was considerably better than that o f MI overall. This is also in contrast to results from the
Framingham^^ and

studies.

There is little information from previous studies on the risk associated with diagnosed angina as
ascertained in general practice in Britain. In this study, middle-aged men with uncomplicated
angina (GP) newly diagnosed in the 1980s experienced a high rate of major CHD events (29
/1000 person-years), and the five-year and ten-year death risks were 12% and 22%. This risk is
difficult to compare with other British studies that have not distinguished between subjects with
and without a history o f MI,^^’^’^ but it is lower than that reported in early American primary
care-based studies o f middle-aged men with incident diagnoses o f angina (the HIP and
Rochester studies; chapter 2, 2.6.2).^'’^^° In this present study it was surprising that outcome was
similar for ‘incident’ diagnoses o f angina (defined by medical record review) and for prevalent
diagnoses of angina (ascertained by self-report). However, for incident cases, follow-up started
from the date that angina was documented in medical records, rather than the date on which
symptoms started or the subject sought medical help. As in the HIP and Rochester studies,
‘unstable’ angina (angina occurring days or weeks before an acute event) was not included (see
chapter 5; 5.3.1). There is evidence from some studies to suggest that rates o f death and MI may
be higher in the first few weeks or months after presentation to a doctor, and that risk may then
diminish if this initial ‘acute’ phase is survived.’®^’^’^

6.S.2.2 Myocardial infarction
There is an extensive literature on prognosis after clinically recognised MI. Comparison is made
difficult by age differences, but most studies have excluded elderly men (> 70 years) or
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provided age-specific results. Mortality in the first month has been reported from community
studies to be

For those surviving 28 days (or to hospital discharge),

community-based and hospital studies (carried out from the 1950s to the 1980s) show strong
agreement, giving estimates o f five-year mortality o f approximately 30%.'^^'^'"'^^^'^^'.338 .409-41 ] .4 13
Not all studies distinguished between first and recurrent events. The BRHS results are similar.
Among middle-aged men, case-fatality o f a first MI was 38%; five-year mortality among 28-day
survivors was 24%; five-year risk o f recurrence was 27%. In accordance with other
s t u d i e s , t h e BRHS results suggest that risk diminishes somewhat for men surviving the
early years after the acute event [Figure 6.6 (ii)], although long-term risk of recurrence and
death was exceptionally high even for men with prevalent Ml. Although fewer studies have
assessed the long-term outcome o f clinically unrecognised (ECG) Ml, there is consistent
evidence that unrecognised MI is associated with very high risk o f re-infarction and death.
However, studies disagree regarding the prognosis o f unrecognised compared to recognised
infarction. The Framingham'^''^’'^'^ and Honolulu"^’^ studies (using serial ECG assessments) and
the Reykjavik study"*'^ (using a single ECG assessment) reported an outlook for unrecognised
MI as least as poor as that for recognised MI. The BRHS results are similar to the Israeli Heart
Attack S t u d y i n which a better prognosis was found for unrecognised Ml. In agreement with
other studies, in the BRHS, ‘silent’ ischaemic changes short o f definite MI were associated with
moderately increased risk, particularly o f cardiovascular mortality.

6.S.2.3 Long-term persistence of risk
In contrast to the relatively small attenuation in relative risk associated with many risk factors
during long-term follow-up in the BRHS"^^^ and other s t u d i e s , t h e present results suggest
that the attenuation associated with prevalent CHD is considerable. Striking reductions in
relative risk were seen for CHD at Q l over 15 years o f follow-up and, to a lesser extent at Q5
over 10 years o f follow-up. Although age-adjusted relative risks for CHD manifestations were
highest when based on shorter follow-up, absolute risk estimates tended to vary less with length
o f follow-up because of the effect o f ageing.
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There are several factors that could contribute to this attenuation o f relative risk. These include
lifestyle changes among men with CHD, increasing use o f effective treatments during the later
calendar period, and selective mortality (early events occurring among those with the most
severe disease, leaving healthier survivors). Misclassification (measurement error) in initial
CHD ascertainment could also play a part (in that those who remain event-free over the initial
period may never have had true CHD in the first place). The reduction in relative risk with
increasing time since the initial assessment suggests that the risk associated with clinical and
other manifestations o f CHD is ‘reversible’ (whether by lifestyle changes, treatment, or simply
survival o f the initial period). Nevertheless, in this study, men with a history o f definite MI at
Q l who survived event free for ten years continued to experience a four to fivefold excess risk
o f a subsequent major event in the next five years. Few other studies have examined risk for
pre-existing CHD during specific periods o f follow-up, or have had sufficient follow-up to
investigate persistence o f risk in the long-term. In the Gothenburg study, relative risks o f total
and CHD mortality for men with MI and angina were also found to decline over 16 years o f
follow-up, but the risk o f CHD death in survivors o f Ml remained almost six fold after a
decade.^" This is broadly in agreement with this present study, and emphasises the profound
and persistent prognostic importance o f the permanent myocardial damage sustained by those
who have suffered a definite MI.

6.5.3 PROGNOSIS OF CHEST PAIN AMONG MEN WITHOUT DIAGNOSED CHD

6.5.3.1 Exertional chest pain
Among men without a diagnosis o f CHD, exertional chest pain elicited by questionnaire
(present in about 5-6% of men at each assessment) was a consistent predictor o f subsequent
major CHD risk. The twofold excess risk was consistent across the age range, applying to
middle-aged and elderly men. It was independent o f other risk factors, and was present using
both the initial administered and the subsequent self-administered questionnaires. Angina (Q)
remained predictive o f a first major CHD event even when the occurrence o f a diagnosis o f
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angina during follow-up was taken into account. Few other population-based studies have
investigated the relationship between questionnaire-assessed chest pain and major CHD
outcome among men without established CHD. In the Scottish Heart Health Study, about 7% o f
middle-aged men and women without diagnosed CHD or ECG ischaemia were “Rose positive”
[which may include PMI (Q)]; this was associated with a 1.5 to twofold increase in risk o f CHD
death and CHD events over eight years o f follow-up.^^° As in the present study, diagnosed CHD
was associated with a much greater increase in risk (more than fourfold). The Cardiovascular
Health Study used the Rose chest pain questionnaire together with several other tests to identify
‘sub-clinical’ CHD among men and women aged 65 and over."^^ Sub-clinical CHD was
associated with a twofold risk o f a CHD event over three years follow-up (compared to a
fourfold increase for ‘clinical’ CHD),'*^* but the relative importance o f specific manifestations
was not examined.

Individuals who report chest pain on questionnaire but do not have medically recognised CHD
probably consist o f those who have not consulted a doctor about the pain and those who have
sought medical help but whose symptoms were not considered to be due to CHD. These results
suggest that effort-induced chest pain can be an early symptom o f CHD that may not always be
recognised as such by patients or physicians. The symptom adds prognostic information to that
obtained by classical risk factors. However it should still be stressed that the level o f risk is
lower than that among men with clinically recognised angina, implying that disease tends to be
less severe, or that a greater proportion o f ‘false positive’ cases are included.

6.S.3.2 History of severe prolonged chest pain
Among men free o f diagnosed CHD, the relationship between PMI (Q) and major CHD
outcome was strong at Q l, but was not seen consistently throughout the study. At subsequent
assessments, PMI (Q) was less frequently reported as a sole manifestation o f CHD, and even if
it was reported it appeared to have less prognostic significance. While it is possible that this was
due to the difference in definition o f PMI (Q) at the administered questionnaire (see chapter 3;
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3.6.3.1), it is more likely that it relates to the ageing o f the cohort or perhaps to the calendar
period. Symptomatic but medically unrecognised MI may be less common among older
compared to younger men;^^"* possibly a history o f severe chest pain is also less specific for
CHD among older men. Symptomatic but undiagnosed MI may also have become less common
in recent compared to previous years.

6.S.3.3 Definite and possible angina (Q)
Previous results from the BRHS showed that possible and definite angina (Q) at Q l were
associated with similar subsequent major CHD event rates over eight years o f follow-up in the
cohort as a w h o l e . T h e analyses presented in this chapter add to these earlier results, showing
that there was no significant difference in major CHD outcome between possible and definite
angina (Q) at any questionnaire assessment, either in the sample as a whole, or among men
without diagnosed CHD. Similar findings, based on assessment o f CHD mortality rates for Rose
angina compared with all exertional chest pain, have been reported in two other studies: one in
middle-aged men and women followed up for 15 y e a r s , a n d one in elderly people without a
history o f MI followed for three y e a r s . T a k e n together, these studies provide evidence that the
exertional nature o f chest pain is the crucial criterion in prediction o f subsequent major CHD
events. In the BRHS analyses, none o f the individual additional criteria used in the Rose angina
definition were found to be significantly associated with subsequent major event risk once
exertional chest pain was present, although the effects o f some criteria were very imprecisely
estimated at Q5 and Q92. The results relating to site o f pain were particularly striking: the
‘typical’ sites (the sternum; sternum or left chest; sternum or left chest and left arm) that are
required in the Rose definition and the stricter BRHS definition, as well as emphasised in
clinical descriptions o f angina, did not define a high-risk group, suggesting that exertional pain
that is perceived to be situated in other sites (predominately lower left chest/ right chest) is just
as prognostically important. These findings are consistent with those in a Finnish-Norwegian
study, in which the Rose site criterion was found to be o f no value in prediction o f CHD
mortality.'"'
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6.5.3 4 Specificity of exertional chest pain for CHD
Chest pain can have a variety o f causes other than CHD. In particular, chest pain similar to
angina has been linked to oesophageal d y s f u n c t i o n , p s y c h o l o g i c a l

or psychiatric

d i s o r d e r s a n d chronic bronchitis.^^ In this study, the association between angina (Q) and
non-CVD mortality appeared to be due to respiratory mortality, but this was not a consistent
finding in this or other studies. ’

The relationship may be partially or fully explained

by social class and smoking, shared risk factors for CHD and chronic respiratory disease.
Furthermore, in this present study, there was evidence that other more definite and higher-risk
manifestations o f CHD were also associated with increased risk of non-CVD mortality (Table
6.4). As with the cross-sectional relationships (chapter 4; 4.4.4) the analyses presented in this
chapter provided no evidence that use o f the stricter definition o f angina symptoms increases
specificity for CHD.

6.5 3.5 Chest pain and other symptoms
If a respiratory rather than a cardiac cause was the source o f symptoms for some men with
angina (Q), this may explain why the additional presence o f breathlessness reduced major CHD
risk in this subgroup, especially as breathlessness is usually related to increased risk o f CHD.^ ’
This would also apply to the similar pattern o f interaction between chest pain and a ‘respiratory
condition’. However, it would not explain why a similar pattern occurred for calf pain on
walking (a non-respiratory symptom that also tends to be associated with CHD risk^"’^’"’^^'^^^).
One possible explanation for all these relationships is that people with angina (Q) and high
levels o f general symptom reporting may be less likely to have genuine CHD. However an
investigation o f this issue in the Whitehall study provided little support for this theory.

6.5.4 OVERVIEW: ANGINA PROGNOSIS
Among middle-aged and elderly British men, uncomplicated angina (defined according to
diagnostic history and/or symptoms on questionnaire) is a very strong risk factor for subsequent
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MI, stroke and cardiovascular death, but prognosis is better than that for definite MI, and excess
risk may diminish with increasing event-free survival. Diagnosed angina is associated with higher
risk than angina symptoms only. Nevertheless, effort-induced chest pain in the absence o f
diagnosed CHD is an independent predictor o f subsequent major CHD events, whether or not all
the additional classical angina criteria are fulfilled.
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Table 6.1 Risk o f a major CHD event from 01 to 3

December 1995^ by current chest pain status

and history o f prolonged severe chest pain at 01

n

'’

Event rate /1 000 person-

Age-adjusted HR‘^(95% Cl)

years (no. o f events)

compared to baseline categoiy

Chest pain status at Q l’^
N o chest pain

5139

8.4 (644)

1

Non-exertional chest pain

1988

9.1 (268)

1.1 (1.0, 1.3)

Possible angina (Q) grade I
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20.7 (56)

2.3 (1.8, 3.1)

Possible angina (Q) grade 11

35

3 0 .9 (1 3 )

3.1 (1.8, 5.4)

Definite angina (Q) grade I

307

23.4 (91)

2.4 (1.9, 3.0)

Definite angina (Q) grade II

60

35.0 (22)

3.5 (2.3, 5.3)

Possible angina (Q)

240

22.1 (69)

2.4 (1.9, 3.1)

Definite angina (Q)

367

25.1 (113)

2.6 (2.2, 3.1)

Grade 1 angina (Q)

512

22.3 (147)

2.4 (2.0, 2.8)

Grade 11 angina (Q)

95

33.4 (35)

3.3 (2.4, 4.7)

All angina (Q)

607

2 3 .8 (1 8 2 )

2.5 (2.1, 3.0)

History o f prolonged severe chest pain at Q r
N o history severe prolonged chest pain

6948

8.5 (878)

1

“Other” severe prolonged chest pain

80

8 .7 (1 0 )

1.0 (0.5, 1.8)

PMI (Q)

706

22.6 (206)

2.4 (2 .1 ,2 .8 )

1

Chest pain/history o f severe chest pain at Ql^
N o CP, no history severe chest pain

4787

7.8 (560)

“Other” chest pain

1849

8.5 (236)

1.1 (1.0, 1.3)

Angina (Q) only

391

17.6 (92)

2.0 (1.6, 2.5)

PMI (Q) only

490

1 7.2(116)

2.1 (1.7, 2.6)

Angina (Q) and PMI (Q)

216

37.5 (90)

4.2 (3.3, 5.2)

Angina (Q) or PMI (Q)

1097

20.8 (298)

2.3 (2.0, 2.7)

^Average (range) follow-up 16.7 (15.5, 17.9) years, 7 men had missing cause o f death; *^=7734 for chest pain, N = 7724
for severe chest pain; N =7733 for combined classification; “^Hazard ratio; ‘‘Risk compared to “no chest pain”; ^Compared
to “no history severe prolonged chest pain”; Compared to “no chest pain, no history severe prolonged chest pain”
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Table 6.2 Risk o f a major CH D event from 0 1 to 31^* D ecem ber 1995^ by current chest pain status
at Q L am ong men with and without diagnosed CHD at 0 1

Event rate /1 000
person-years

Age-adjusted
H r (95% C l)

(no. o f events)

N o CHD (DR) at 0 1 : N =7301

Chest pain status at Q l:
N o eh est pain

5031

8 .0 (6 0 1 )

Non-exertional chest pain

1907

8.3 (238)

1.09 (0.93, 1.26)

Angina (Q)

363

15.2 (76)

1.78(1.40, 2.27)

N o chest pain

103

35.4 (43)

Non-exertional chest pain

78

34.6 (30)

1.01 (0.63, 1.61)

Angina (Q)

243

3 9 .8 (1 0 5 )

1.11 (0.78, 1.59)

CHD (DR) at 0 1 : N = 424

Chest pain status at Q l :

“Average (range) follow-up 16.7 (15.5, 17.9) years, 7 men had missing cause o f death; '’lO men missing for CHD (DR)
or chest pain status; ^Hazard ratio
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T able 6.3. Risk o f a major CH D event for sp ecific periods o f follow -up from OK by prevalent CH D classification at 0 1

n

'’

0-15 years '

0-5 years

5-10 years

10-15 years

(n/N )'

(983/7711)

(300/7715)

(350/7258)

(333/6648)

Mean

Event

HR" (95% Cl)

Event

Event

Event

(%)

age

rate^

:P revalence

HR" (95% Cl)

rate‘s

HR" (95% C l)

rate‘s

h r " (95%

Cl

rate‘s

CHD group at Q l :

K)
W

1 M l (DR )

292

3.8

53.8

47.0

5.6 (4.6, 6.8)

44.4

6.8 (4.9, 9.2)

50.6

5.4 (3.9, 7.5)

47.1

4.6 (3.2, 6.7)

II ECG definite MI

135

1.7

52.3

24.6

3.1 (2.3, 4.4)

19.3

3.3 (1.8, 5.9)

18.5

2.2 (1.2, 4.1)

40.2

4.2 (2.6, 6.9)

2.7 (1.5, 4.9)

12.8

1.2 (0.5, 3.0)

III Angina (DR)

123

1.6

53.7

21.1

2.5 (1.7, 3.6)

23.0

3.5 (2.0, 6.2)

25.7

IV Angina (Q)

349

4.5

51.6

14.4

1.9 (1.5, 2.4)

13.7

2.4 (1.5, 3.7)

15.3

1.9 (1.2, 2.9)

14.1

1.5 (0.9, 2.4)

V PMI (Q)

360

4.7

50.5

10.5

1.4 (1.1, 1.9)

10.8

2.0 (1.3, 3.3)

12.5

1.6 (1.0, 2.6)

7.7

0.8 (0.5, 1.6)

VI ECG ischaemia

680

8.8

50.8

11.2

1.5 (1.2, 1.9)

9.1

1.7 (1.1, 2.5)

13.0

1.7 (1.2, 2.3)

11.7

1.3 (0.9, 1.9)

VII N o evidence CHD

5776

74.9

49.8

7.1

1.0

5.2

1.0

7.4

1.0

8.9

1.0

Total

7715

100

50.2

9.5

8.0

10.0

10.6

^Number o f events/total number o f subjects included in analysis. 4 men had m issing cause o f death for 15 years foliow-up; *’20 men m issing for CHD classification; “^Major CHD event rate
/1 000 person-years;

^ Hazard

ratio, adjusted for age

Table 6.4. Ten-year risk o f different outcomes by prevalent CHD classification at Ql

Major CH D event

Stroke event

Total

CVD“

N on-C V D

mortality

mortality

mortality
(3 6 3 /7 7 1 4 )

(n /N )'

(6 5 0 /7 7 1 4 )

(164/7714)

(745/7715)

(3 8 1 /7 7 1 4 )

Event

HR" (95% C l)

Event

Event

Event

rate‘s

HR" (95%CI)

HR" (95% C l)

rate‘s

rate‘s

h r " (95%

Cl)

rate*^

Event

%
CV D

HR" (95% C l)

rate‘s

CHD group at QH:
1 MI (DR)

4 7.0

6.0 (4.8, 7.5)

5.8

2.5 (1.4, 4.4)

37.9

3.7 (3.0, 4.7)

31.0

7.3 (5.5, 9,6)

6.8

1.2 (0.7, 1.9)

81.9

II ECG MI

18.9

2.7 (1.7, 4.1)

6.9

3.5 (1.7, 7.3)

25.3

2.9 (2.0, 4.2)

16.0

4.4 (2.7, 7.1)

9.3

1.8 (1.0, 3.3)

63.3

III Angina (DR )

24.2

3.1 (2.0, 4.6)

5.6

2.5 (1.1, 5.6)

30.3

3.0 (2 .1 ,4 .2 )

18.4

4.3 (2.7, 6.8)

11.9

2.0 (1.1, 3.5)

60.6

IV Angina (Q)

5.0

2.6 (1.5, 4.4)

16.8

2.0 (1.5, 2.6)

9.2

2.6 (1.8, 3.8)

7.6

1.5 (1.0, 2.3)

54.5

14.2

2.1 (1.5, 2.8)

V PMI (Q)

11.6

1.8 (1.3, 2.5)

3.5

2.1 (1.1, 3.8)

10.4

1.4 (1.0, 1.9)

4.6

1.5 (0.9, 2.4)

5.8

1.3 (0.8, 2.0)

44.4

VI ECG ischaemia

1 1.0

1.7 (1.3, 2.2)

2.7

1.5 (0.9, 2.5)

13.5

1 .7 (1 .3 ,2 .1 )

7.6

2.3 (1.7, 3.2)

5.9

1.3 (0.9, 1.8)

56.3

VII N o evidence CHD

6.3

1.0

1.6

1.0

7.3

1.0

3.0

1.0

4.3

1.0

41.6

“Number o f events/total number o f subjeets for analysis. 1 man had m issing eause o f death during 10 years follow-up; ‘’Pereentage o f total deaths due to CVD; ^Event rate / 1000 person-years;
''Hazard ratio, adjusted for age; ®20 men m issing for CHD elassification

Table 6.5 A g e-sp ecific major CH D and major C V D event risk am ong men with MI. angina, other CH D, and no CH D at OK during ten years o f follow -up^

n

'’

CHD group at Q l :

Prevalence

Major event rates (SB)

(%)

CHD

CVD

Major CHD events

Major CV D events

Age-adjusted HR** (95% Cl)

40-49 years

K)
LA

A ll MI (groups I, II)

103

2.8

22.5 (5.0)

23.7 (5.2)

5.1 (3.1, 8.2)

4.4 (2.9, 6.3)

All angina (groups III, IV)

162

4.3

8.3 (2.3)

9.6 (2.5)

2.0 (1.1, 3.9)

2.0 (1.1, 3.2)

Other CHD (groups V, VI)

467

12.5

8.3 (1.4)

9.9 (1.5)

2.0 (1.4, 2.9)

2.0 (1.4, 2.8)

N o CHD (group VII)

2995

80.4

4.0 (0.4)

4.8 (0.4)

1

1

All MI (groups I, II)

324

8.1

42.6 (4.1)

50.5 (4.5)

4.9 (3.9, 6.1)

4.4 (3.5, 5.4)

A ll angina (groups III, IV)

310

7.8

21.9 (2.9)

29.2 (3.4)

2.5 (1.8, 3.3)

2.5 (1.9, 3.2)

1 9 .0 (1 .9 )

1 .6 (1 2 ., 2.0)

1 .7 (1 .3 ,2 .1 )

1 1 .5 (0 .7 )

1

1

50-59 years

Other CHD (groups V, VI)

573

14.4

1 3 .7 (1 .6 )

N o CHD (group VII)

2781

69.7

8.8 (0.6)

man had m issing cause o f death during 10 years follow -up; *^20 men m issing for CHD classification; '^Event rate /1 000 person-years (standard error); “^Hazard ratio.

Table 6.6 Risk o f a major CH D event from 0 5 to 31^^ D ecem ber 1995^ by current chest pain status
at 0 5 am ong men with and without diagnosed CHD at 0 5

Event rate / 1000

Age-adjusted

person-years

HR" (95% Cl)

(no. o f events)

N o CHD (DR) at 0 5 : N = 6 5 11

Chest pain status at Q5:
N o chest pain

5387

8.3 (418)

1

Non-exertional chest pain

740

7.8 (54)

1.1 (0.8, 1.4)

Angina (Q)

384

17.9 (58)

2.1 (1.6, 2.7)

N o chest pain

140

43.4 (44)

1

Non-exertional chest pain

75

2 0 .4 (1 3 )

0.6 (0.3, 1.0)

Angina (Q)

384

44.1 (126)

1.0 (0.7, 1.3)

CHD (DR) at 0 5 : N = 599

Chest pain status at Q5:

“Average (range) follow-up 11.7 (10.5, 12.9) years. 7 men had missing cause o f death; ‘’165 men missing for CHD (DR)
or chest pain status; ‘’Hazard ratio;
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Table 6.7 R isk o f a major CH D event during five and ten years equal follow-up^ from 0 5 by prevalent CHD classification at 0 5

0-5 years from Q5

N*’

Prevalence

M ean age

(%)

0-10 years from Q5

Event rate / 1000

Age-adjusted

Event rate /1 000

Age-adjusted

person-years

HR" (95% Cl)

person-years

HR' (95% Cl)

(no. o f events)

(no. o f events)

CHD group at Q5:

to

■o

M l (DR )

408

5.7

57.7

46.6 (81)

5.4 (4.1, 7.0)

4 5 .6 (1 3 8 )

4.9 (4.0, 5.9)

Angina (DR )

210

2.9

58.3

41.6 (38)

4.6 (3.2, 6.5)

31.3 (51)

3.2 (2.4, 4.3)

Angina (Q)

384

5.4

56.3

20.3 (36)

2.5 (1.8, 3.6)

17.9 (58)

2.1 (1.6, 2.7)

PMI (Q)

229

3.2

54.4

9.1 (10)

1.3 (0.7, 2.4)

10.0 (21)

1.2 (0.8, 1.9)

N o CHD on Q

5890

82.7

54.7

7.4 (211)

1

8.2 (449)

1.0

Total

7121

100

55.1

1 1 .0 (3 7 6 )

11.0 (717)

and 3 men had m issing cause o f death for 5 and 10 years follow -up respectively; ^154 men m issing for CHD classification; ^HR=hazard ratio

Table 6.8 R isk o f a major CH D event during 3.1 years equal follow-up^ from 0 9 2 to D ecem ber 1995, by prevalent CH D classification at 0 9 2

0-3.1 years from Q92

N^

Prevalence

Mean age

(%)

Event rate /1 000

Age-adjusted

person-years

HR" (95% Cl)

(no. o f events)

C/ f D group at Q92:

to
00

MI (DR )

581

10.7

64.9

39.7 (66)

4.3 (3.2, 5.9)

Angina (DR )

374

6.5

65.6

25.4 (28)

2.6 (1.7, 4.0)

Angina (Q)

264

4.6

63.9

1 8 .0 (1 4 )

2.1 (1.2, 3.6)

PMI (Q)

III

1.9

62.2

8 .8 (3 )

I I (0.4, 3.5)

N o CHD on Q

4 444

77.0

62.8

8 .2 (1 1 1 )

I.O

Total

5774

100

63.2

12.8 (222)

“4 men had m issing cause o f death; ^151 men m issing for CHD classificatin; ^HR=hazard ratio

Table 6.9 R isk o f a major C H D event by chest pain/ severe chest pain status at 0 1 , 0 5 . and 0 9 2 : m en w ithout diagnosed CH D only

Q5 with 10 years follow-up®

Q92 with 3.1 years follow-up®

N = 7302 men with no CHD (D R ) at Q l

N = 6657 men with no CHD (DR ) at Q5

N = 4 9 6 4 men with no CHD (DR ) at Q92

M ean age: 50.2

M ean age: 54.9

M ean age: 62.9

Q l with 10 years follow-up®

Chest pain / history

N'’

o f severe chest pain

to

Event rate

Age-adjusted

/1 000 p-y®

HR‘‘ (95% Cl)

n

'’

Event rate

Age-adjusted

/1 000 p-y®

HR" (95% Cl)

N'’

(no. o f events)

(no. o f events)

Event rate

Age-adjusted

/1 000 p-y®

h r " (95%

Cl)

(no. o f events)

N o chest pain

5031

6 .9 (3 2 8 )

1

5387

8.3 (418)

1

3873

Non-exertional chest pain®

1907

7 .9 (1 4 3 )

1.21 (0.99, 1.47)

740

7.8 (54)

1.00 (0.76, 1.33)

789

10.0 (24)

1.40 (0.99, 2.20)

187

13.6 (22)

1.64(1.05, 2.55)

122

17.0 (6)

2.20 (0.96, 5.03)

7.6 (90)

1

Possible angina (Q)®

167

12.9 (20)

1.84(1.17, 2.88)

Definite angina(Q)®

196

16.0 (28)

2.01 (1.37, 2.97)

197

22.3 (36)

2 .3 0 (1 .5 5 ,3 .3 9 )

142

18.8 (8)

2 .2 8 (1 .1 0 , 4.69)

Angina (Q)^

363

14.6 (48)

1.84(1.35, 2.47)

384

17.9 (58)

2 .0 2 (1 .5 4 , 2.66)

264

18.0(14)

2.11 (1 .2 1 ,3 .6 8 )

P M l(Q )*

423

12.8 (50)

1.70(1.27, 2.28)

316

13.2 (37)

1 .5 4 (1 .1 1 ,2 .1 6 )

155

8 .4 (4 )

1.00 (0.37, 2.71)

Angina (Q) o n l /

311

13.7 (39)

1.79(1.29, 2.48)

302

16.3 (42)

1 .8 4 (1 .3 4 ,2 .5 3 )

220

2 0 .2 (1 3 )

2 .2 8 (1 .2 8 , 4.05)

10.0 (21)

1.25 (0.80, 1.93)

111

8.8 (3)

1 .1 2 (0 .3 6 ,3 .5 2 )

2 3 .9 (1 5 )

2.75 (1.64, 4.60)

44

7 .5 (1 )

0.92 (0 .1 3 ,6 .5 7 )

PMI (Q) only'’

371

11 .9 (4 1 )

1.65(1.20, 2.28)

229

Angina (Q) & PMl'’

52

20.0 (9)

2.63 (1 .3 6 ,5 .0 9 )

79

®Missing cause o f death for 1 man from Q l, 3 men from Q5, 4 men from Q92; '’Denominators vary due to m issing values; ®person-years; ‘‘Hazard ratio; ®Compared to men with no chest pain;
Compared to men without angina (Q); ^Compared to men without PMI (Q); '’Compared to men without angina (Q) or PMI (Q)

Table 6.10 Risk o f a major CHD event during 10 years o f follow-up^ from 01 according to current
chest pain status and other symptoms/conditions: men without diagnosed CHD at 01 only

N'’

Event rate / 1000

HR" (95% Cl)

HR"

person-years (no.

Age-adjusted

Adjusted for age

o f events)

and sm oking
status

Chest pan and other symptom status at Q l:

C alf pain on

No

4097

6.5 (254)

1

1

walking

Y es

340

12 .0 (3 7 )

1.65 (1 .1 7 ,2 .3 4 )

1.50

Non-exertional

C alf pain on

No

1419

7 .2 (9 7 )

1

1

chest pain

walking

Y es

234

14.0 (30)

1.81 (1.20, 2.73)

1.81

Angina (Q)

C alf pain on

No

242

16.3 (36)

1

1

walking

Y es

90

12.5(10)

0 .7 0 (0 .3 5 , 1.42)

0.63

Breathlessness

No

4470

6.3 (271)

1

1

Yes

556

11.3 (57)

1 .5 6 (1 .1 8 ,2 .0 9 )

1.42

No

1526

7.3 (106)

Yes

379

10 .4 (3 6 )

No

186

Y es

Respiratory.

N o chest pain

N o chest pain

Non-exertional

Breathlessness

chest pain

1
1.33 (0.91, 1.94)

1.28

17.7 (30)

1

1

176

10 .6 (1 7 )

0.52 (0.28, 0.94)

0.48

No

3439

5 .6 (1 8 5 )

condition‘d

Yes

1592

9 .7 (1 4 3 )

Non-exertional

Respiratory

No

1063

6.3 (64)

chest pain

condition'd

Y es

844

10.1 (79)

Angina (Q)

Respiratory

No

136

condition'd

Yes
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Angina (Q)

N o chest pain

Breathlessness

1
1 .6 2 (1 .3 0 ,2 .0 1 )

1.36

1 .5 3 (1 .1 0 ,2 .1 3 )

1.42

15.5(19)

1

1

14.0 (29)

0 .8 6 (0 .4 8 , 1.53)

0.73

^1 man had m issing information for major CHD outcom e during 10 years follow -up; '’O f 7302 men without CHD
(DR ) at Q l:

N = 6422

for chest pain/calf pain, N = 7293

for chest pain/breathlessness; N =7301

for chest

pain/respiratory condition; "HR=hazard ratio compared to reference category; ''subject-report o f doctor-diagnosed
bronchitis or asthma, or questionnaire-assessed phlegm or wheeze.
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Figure 6.1 Kaplan-Meier cumulative percentage o f men free o f a major CHD event by chest
pain status at Ql : follow-up from 01 to 3

December 1995^

(i) Chest pain status at 0 1 N=7734
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^Average (range) follow-up 16.7 (15.5,17.9) years, 7 men had missing cause o f death
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Figure 6.2 Kaplan-Meier cumulative percentage o f men surviving free o f a major CVD event
(MI or stroke) by CHD category at 01: 15 years equal follow-up from 01
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Figure 6.3 Kaplan-Meier cumulative percentage o f men free o f a major CHD event by chest
pain status at 05: follow-up from 0 5 to 3 T' December 1995^
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Figure 6.4 Risk o f a major CHD event for additional chest pain characteristics among men with
angina (O) and without diagnosed CHD at 0 1 . 0 5 . and 0 9 2
i) N=363 men with angina (O), no CHD (DR) at 01 0 0 years equal follow-up)
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Figure 6.5 Kaplan-M eier cumulative percentage o f men free o f major events: outcom e from first
MI (GP) and first uncom plicated angina (GP)
(i) Cumulative percentage surviving: incident angina

(ii) Cumulative percentage free o f a major CHD event:

(GP) and MI (GP) from 01 to December 1995
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Figure 6.6 A ge-standardised percentage^ o f men experiencing a major event within 5 years for
incident and prevalent cases o f uncom plicated diagnosed angina and diagnosed MI

(i) Incident and prevalent uncomplicated diagnosed angina
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“Event probability standardised to age 55 using Cox proportional hazards regression model.
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CHAPTER 7. EFFECT OF RISK FACTORS ON THE PROGNOSIS OF ANGINA AND
OTHER CORONARY HEART DISEASE

7.1 SUMMARY
The relationship between risk factors and major CHD outcome was examined according to
prevalent CHD category at Q l. With the exception o f physical activity, the established CHD
risk factors (age, serum total cholesterol, blood pressure, smoking, diabetes and family history)
were independent predictors of major CHD outcome among men with prevalent uncomplicated
angina (diagnosed angina or angina symptoms). The relative increases in risk associated with
these factors was similar among men with angina and men without evidence o f CHD, and
therefore event rates among men with angina and elevated risk factors were very high. Among
men with prevalent definite MI (diagnosed MI or ECG definite MI), who were at exceptionally
high risk overall, age, serum total cholesterol and body mass index were predictive of
subsequent major CHD events, while risk did not vary significantly according to the other
factors (blood pressure, smoking, diabetes, family history and physical activity). However there
was strong evidence o f heterogeneity between CHD groups only in the relative risks for blood
pressure, diabetes, and physical activity. The effect o f social class on major CHD event risk also
differed between men with and without pre-existing CHD: manual social class increased major
CHD risk among men without prevalent CHD, but not among men with angina or Ml. When the
prognostic importance o f various factors was assessed among men with angina symptoms in the
absence o f diagnosed CHD, the established risk factors were the strongest predictors o f major
CHD outcome, with little additional effect o f symptom characteristics or ECG ischaemia.

7.2 INTRODUCTION
7.2.1 SUMMARY OF BACKGROUND
Total cholesterol, blood pressure, smoking status, diabetes, family history o f heart disease and
physical activity are established risk factors for CHD. Whether all these factors continue to be
such important determinants o f major CHD risk once symptomatic angina or MI is present is
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uncertain. Similarly, occupational social class is known to be associated with risk o f CHD, but
few population-based studies have examined its effect on the prognosis o f pre-existing CHD,
particularly angina. Knowledge o f the factors that determine prognosis among people with
angina and other CHD has important implications for CHD management and prevention,

7.2.2 OBJECTIVES
The objectives o f this chapter are (i) to examine the association o f various risk factors
(biological, lifestyle, and medical history factors, and social class and geographic region) with
major CHD outcome and total mortality, among men with angina, compared to those with MI,
other manifestations o f CHD, and no CHD; (ii) to assess the relative contribution o f risk factors,
symptom factors, and ECG ischaemia to major CHD event risk among men with angina
symptoms in the absence o f diagnosed CHD,

7.2.3 CONTENT
Assessment o f biological risk factors was carried out at Ql only; therefore most analyses relate
to the effect o f risk factors among men with prevalent CHD at Q l, In section 7,4,1 the crosssectional associations o f prevalent CHD with biological, lifestyle, and medical history factors,
and social class and geographic region are presented. Section 7,4,2 examines the prospective
association o f these risk factors with major CHD outcome and total mortality, according to
prevalent CHD category. Section 7,4,3 describes additional analyses relating to social class,
which examine its effect on major outcome among men with incident diagnoses o f angina (GP)
and MI (GP) from Q l to Q5, and among men with prevalent CHD defined at Q5, Section 7,4,4
is concerned with the effect o f risk factors and other variables [ECG ischaemia and symptom
factors] on major CHD outcome among men with chest pain in the absence o f diagnosed CHD
at Q l ,
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7.3 M E T H O D S

7.3.1 CHD CLASSIFICATIONS
The hierarchical CHD classification defined at Q l (chapter 6; 6.3.1.1) is used in this chapter,
either in full form (7 groups) or condensed into 4 groups: definite MI (groups I and II); angina
(groups III and IV); other CHD (groups V and VI) and no CHD (group VII). In section 7.4.3,
additional analyses are conducted using incident MI (GP) and angina (GP) occurring from Q l to
Q5 (see chapter 6; 6.3.1.3), and using a condensed form o f the Q5 prevalent CHD classification
(see chapter 6; 6.3.1.2).

7.3.2 RISK FACTORS
The risk factors considered in this chapter are: biological factors [serum total and HDL
cholesterol, systolic and diastolic blood pressure, body mass index (BMI)]; lifestyle factors
(cigarette smoking, physical activity, alcohol intake); medical history factors [subject report o f
diagnosed diabetes, family history (defined as parental death from heart trouble)], social class
(grouped as manual or non-manual/Armed Forces) and geographic region (south o f England
versus other regions). Ascertainment o f each factor at Q l was described in chapter 3 (3.5). An
additional indicator o f socio-economic status was defined at Q5 based on housing tenure and car
ownership (3.6.3.5) and was categorised as ownership o f both home and car compared to either
or neither.^*®

7.3.3 DEFINITION OF ENDPOINTS
Definitions and summaries o f event rates from Q l and Q5 for major CHD outcome and total
mortality were given in chapter 3 (3.7.4 and Table 3.5).

7.3.4 STATISTICAL METHODS
Cox proportional hazards models were used in order to examine the association between risk
factors and major CHD outcome (and total mortality) according to CHD category. A ten-year
equal follow-up period from Q l was used for all men in order to minimise attenuation in
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relative risk over time. In fact, the predictive power o f most of the factors considered in this
chapter did not change greatly with increasing follow-up and use o f 15 years follow-up gave
broadly similar results. Age adjustment o f event rates was performed using direct
standardisation to the age distribution of the whole sample at Q l. With major CHD as the
outcome, age, total and HDL cholesterol, BMI, and systolic and diastolic blood pressure were
fitted as continuous variables in the final models: quadratic terms were not significant and there
was no evidence o f non-linearity when the variables were categorised. With total mortality as
the outcome, both total cholesterol and BMI had non-linear associations with (log) risk and
these were regrouped as three-level categorical variables (approximately the lower, middle
three, and upper fifths o f each variable among the whole study sample at Ql ). Based on
previous BRHS research the ‘occasional’ drinking category rather than non-drinkers was used
as the reference group for the alcohol intake variable.^'^®’"'^' Comparisons o f the magnitude o f
risk factor-outcome associations between CHD groups were performed using tests for
interaction.

7.4 RESULTS
7.4.1 RISK FACTORS AND PREVALENT CHD: CROSS-SECTIONAL ASSOCIATION AT

Ql
Figures 7.1 and 7.2 show the distribution o f biological, lifestyle and medical history risk factors
according to the hierarchical CHD classification at Q l. The mean age for each CHD category
was given in chapter 6, Table 6.3. For each factor shown, an age-adjusted test for overall
heterogeneity between the CHD groups was highly significant (p<0.001 by ANOVA for
continuous variables and p<0.01 by logistic regression for dichotomous variables). Total serum
cholesterol tended to be higher and HDL cholesterol lower among men with diagnosed MI
compared to those with other CHD and those without evidence o f CHD. Systolic and diastolic
blood pressures were highest among men with asymptomatic manifestations o f CHD (ECG
infarction and ischaemia), whereas men with diagnosed and symptomatic disease tended to have
lower levels. However, 28% of men with diagnosed MI, and the same proportion o f men with
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diagnosed angina were taking antihypertensive treatment at Q l, compared to less than 10% o f
men in all other groups. BMI tended to be higher among men with more severe CHD
manifestations. The vast majority o f men in every group had regularly smoked cigarettes, but
men with diagnosed CHD were much more likely to have given up smoking than those with
unrecognised CHD; they were also less likely to engage in moderate or vigorous physical
activity, less likely to drink moderately or heavily, and more likely to be non-drinkers. The
prevalence. of diagnosed diabetes (by subject recall) and parental death from heart trouble
tended to increase with increasing severity o f CHD. CHD group was also associated with social
class and geographic region: the percentage o f men from the non-manual classes rose from 30%
in group I [MI (DR)] to 42% in group VII (no CHD), while the percentage from southern towns
rose from 19% to 31% from group I to VII.

7.4.2 RISK FACTORS AND MAJOR OUTCOME BY PREVALENT CHD CATEGORY AT

Ql
In order to examine the association between risk factors and major outcome, the hierarchical
CHD classification was condensed into 4 groups: definite MI [groups I and II] n=427;
uncomplicated angina [groups III and IV] n=472; other CHD [groups V and VII] n=1040; no
CHD [group VII] n=5775.

7.4.2.1 Biological, lifestyle, and medical history factors and major CHD outcome
Over ten years o f follow-up, major CHD event rates (/1000 person-years) were 37.4, 16.9, 11.2
and 6.2 among men with definite MI, uncomplicated angina, other CHD and no CHD
respectively. Considering each prevalent CHD group separately. Tables 7.1 and 7.2 show the
hazard ratios associated with each risk factor, adjusted for age only. For the first two CHD
groups, additional adjustment was made for type o f CHD (i.e. diagnosed Ml or definite ECG MI
in the ‘ME group; diagnosed angina or angina symptoms in the ‘angina’ group) to avoid
confounding by disease severity. Among men without evidence o f CHD at Q l, age, total
cholesterol, systolic and diastolic blood pressure, BMI, current cigarette smoking, diabetes, and
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family history were strongly positively associated with the occurrence o f major CHD events;
HDL-cholesterol and moderate to vigorous physical activity had negative associations with
major CHD risk, and there was no significant association with alcohol intake. Among men with
prevalent angina and the group with ‘other CHD’, the vast majority o f these factors remained
predictive of major CHD events, with similar hazard ratios to those seen among men without
evidence of CHD. The exception was physical activity, which had a weak non-significant
negative association with major CHD outcome among men with angina and ‘other CHD’. Men
with prevalent MI at Q l were at exceptionally high risk, and several o f the factors that were
important predictors in the other CHD groups (blood pressure, smoking, diabetes and family
history) were not significantly associated with major CHD outcome among men with MI.
However age, total and HDL cholesterol, and BMI remained strongly predictive o f major CHD
outcome among men with MI. The tests o f interaction shown in the table assess the evidence for
heterogeneity in the relative risk o f each factor across the four CHD groups. There was strong
evidence o f heterogeneity for blood pressure (both systolic and diastolic); this was clearly
driven by the absence o f an effect among men with MI compared to a strong effect in all other
groups. The same pattern o f interaction was seen for diabetes. The effect o f physical activity
also differed across the CHD groups; in this case the difference was between men without CHD
(among whom moderate to vigorous activity had a strong protective effect) and those with
evidence o f CHD (among whom there was little evidence o f association).

All factors which had a p value o f less than O.I in age-adjusted models in any o f the three CHD
groups (excepting HDL cholesterol and diastolic blood pressure) were included the fully
adjusted model shown in Table 7.3. In general, the risk factors acted independently o f each
other on major CHD risk, and there was little difference between unadjusted and adjusted
hazard ratios. One exception was BMI, which was an independent predictor only among men
with definite MI. Among men with angina, age, total cholesterol, systolic blood pressure,
cigarette smoking (both ex and current), diabetes and family history remained independent
predictors of subsequent major CHD events. There was no evidence that the predictive effect o f
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any o f these factor differed between men with angina and men without CHD. Systolic blood
pressure and diabetes remained the only factors whose effects differed significantly across the
CHD groups: in both cases this was due to a weaker effect in the MI group than in each o f the
other groups.

Figure 7.3 shows age-adjusted major CHD event rates (/1000 person-years) for each CHD group
by levels o f cholesterol, systolic blood pressure, body mass index (using the lower, middle
three, and upper fifths of each variable among the whole study sample at Q l), and smoking
status. The figure illustrates the profound importance both o f severity o f CHD, and o f levels o f
the established risk factors, on major CHD event rates. It also demonstrates how the attributable
risk associated with a particular factor (absolute difference in risk between extreme categories)
tends to increase with increasing CHD severity. For example, although the estimated relative
risk for cholesterol was somewhat lower among men with Ml than among those without CHD,
the absolute difference in event rates between extreme categories o f cholesterol was much
higher among men with MI, due to their high absolute risk. The figure also demonstrates the
lack o f association between blood pressure and event risk among men with definite MI, and the
similarity in risk between ex-smokers and current smokers among men with MI and angina.

T.4.2.2 Diagnosed angina and angina symptoms
As shown in chapter 6 (6.4.2.1), men with uncomplicated diagnosed angina were at higher risk
than those with symptoms only. Table 7.4 shows the adjusted associations between risk factors
and major CHD outcome for these two groups separately. Hazard ratios are based on small
numbers and imprecisely estimated, particularly for the diagnosed angina group. Nevertheless,
there was little evidence that the predictive effect o f the risk factors was restricted to men with
angina symptoms: for most factors, hazard ratios were higher among men with diagnosed
angina. The exception to this was family history, for which prediction was stronger among men
with symptoms only [x^(l)=3.2 p=0.073 for interaction].
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7.4.2.3 Biological, lifestyle, and medical history factors and total mortality
Table 7.5 shows rates o f total mortality over 10 years o f follow-up by prevalent CHD group,
and presents the association between risk factors and total mortality within each group. Fully
adjusted models are presented: hazard ratios adjusted for age only were very similar for most
factors. Among men with angina, age, systolic blood pressure, smoking status, and diabetes
were predictive o f total mortality, but the associations with cholesterol and family history were
weaker when total mortality rather than major CHD events was used as the outcome, and BMI
was not associated with total mortality. The predictors o f total mortality were similar for men
with ‘other CHD’ and those with no CHD, except that in these groups there was even less
evidence o f an association with total cholesterol or family history, and a ‘U ’ shaped association
between BMI and mortality was apparent: men in the extreme upper and lower fifths tended to
be at higher risk than those in the middle groups. Among men with prevalent definite MI, whose
rate o f death was 34 /1000 person-years, only age was significantly predictive o f mortality.

7.4.1.4 Social class and geographic region: major CHD outcome and total mortality
Figure 7.4 shows the hazard ratios for social class and geographic region by CHD group,
considering both major CHD events and total mortality as outcomes. The relationship between
social class and major CHD risk differed among men with and without evidence o f CHD
[Figure 7.4 (i)]: manual social class increased risk among men without evidence o f CHD, but
not among men with MI, angina, or other CHD [x^(3)=9.9 p=0.020 for interaction]. After
adjustment for other factors (total cholesterol, systolic blood pressure, smoking, BMI, diabetes,
and family history), the hazard ratio for manual social class was reduced in each group
(primarily due to adjustment for smoking status) but the pattern o f interaction remained. Manual
social class tended to increase total mortality risk in all groups, including men with angina
[Figure 7.4 (ii)]. A considerable part o f this increase was accounted for by smoking status and,
to a lesser extent, the other risk factors. The adjusted association between social class and total
mortality again appeared weaker among men with evidence o f CHD than those without, but the
interaction was not significant [%^(3)=2.0 p=0.57 for interaction]. The effect o f region on
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outcome is shown in Figures 7.4 (iii) and (iv). Among men without pre-existing CHD, those
from the southern towns were at lower risk o f a major CHD event than those from other regions;
this was at least partially explained by other risk factors. Among men with pre-existing CHD
(particularly those with angina and ‘other CHD’) there was much less suggestion o f a regional
effect, but the interaction between region and CHD group was not significant. The association
o f geographic region with total mortality was somewhat stronger, and was similar in all groups
[Figure 7.4 (iv)]. Separate examination o f the effect o f social class and geographic region
among men with diagnosed angina compared to those with angina symptoms only, showed
similar patterns o f association in each case.

7.4.3 SOCIAL CLASS AND MAJOR OUTCOME: ADDITIONAL ANALYSES

7.4.3.1 Men with a first diagnosis of CHD from Q l to Q5
The effect o f social class on the prognosis o f first incident diagnoses o f CHD was examined
using cases o f angina (GP) and MI (GP) occurring from Q l to Q5. Among 164 men who had a
first MI [MI (GP)] from Q l to Q5, there was no significant association between manual social
class and major CHD outcome [age-adjusted HR (95% Cl) 1.20 (0.70, 2.05) p=0.51, 64 events]
or mortality [1.20 (0.70, 2.06) p=0.51, 62 deaths] during 10-year follow-up from the date o f
acute event. Similarly, among 159 men with a uncomplicated angina (GP) from Q l to Q5,
manual social class was not a significant predictor o f major CHD outcome [age-adjusted HR
(95% Cl) 1.17 (0.58, 2.38) p=0.66, 37 events] or total mortality [1.41 (0.65, 3.03) p=0.39, 33
deaths]. As stated in chapter 6 (6.4.5.1), in these analyses, age at angina diagnosis was a weak
predictor o f major CHD events, but a strong predictor o f total mortality. Age at acute MI was a
weak predictor o f mortality and was not associated with major CHD outcome.

V.4.3.2 Men with prevalent CHD at Q5
For the purposes o f this analysis, prevalent CHD status at Q5 was coded as definite MI [MI
(DR)] n=408, uncomplicated angina [angina (DR) or angina (Q)] n=594; no CHD n=5890 [men
with PMI (Q) only were excluded]. At Q5, once adjustment was made for smoking status, there
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was no excess major CHD risk (over 10 years o f follow-up from Q5) associated with manual
social class (defined at Q l), or the socio-economic measure based on home and car ownership
(defined at Q5), either within the CHD groups or among men without prevalent CHD. For total
mortality, the age and smoking-adjusted hazard ratios (95% Cl) o f manual social class were
1.11 (0.79, 1.57) among men with MI, 1.10 (0.76, 1.61) among men with angina, and 1.42
(1.19, 1.70) among men without prevalent CHD [x^(2)=2.7 p=0.26 for interaction o f social class
with CHD category], while the corresponding hazard ratios comparing owning both home and
car to owning either or neither were 0.82 (0.79, 1.57) for MI, 0.85 (0.61, 1.17) for angina, and
0.63 (0.53, 0.74) for no CHD [%^(2)=4.6 p=0.10 for interaction].

7.4.4 RISK FACTORS, ECG ISCHAEMIA, SYMPTOM FACTORS, AND PROGNOSIS:
MEN WITH CHEST PAIN IN THE ABSENCE OF DIAGNOSED CHD AT Q l
The prognostic importance o f risk factors and other variables among men with angina (Q) but
without CHD (DR) at Q l was examined. During 10 years o f follow-up, 48 major CHD events
occurred among 363 men with angina (Q) only. The association o f established risk factors with
outcome is shown in Table 7.6 (i). Table 7.6 (ii) shows the effect o f symptom factors and ECG
ischaemia on major CHD outcome. PMI (Q) and ECG ischaemia tended to increase risk, but not
significantly so. Risk did not vary according to the characteristics o f angina (type, severity,
frequency). Once the primary risk factors were accounted for, the symptom and ECG-related
variables made little further contribution to prediction o f major CHD events.

When a similar model was constructed to examine independent predictors o f major CHD
outcome among the 2270 men reporting any current chest pain at Q l, the presence o f exertional
chest pain was an independent predictor o f new events [HR 1.6 (95% Cl: 1.1, 2,2)], together
with ECG ischaemia [HR 1.5 (95% Cl: 1.1, 2,2)] and the established risk factors, but chest pain
frequency and site, and PMI (Q) were not independently associated with major CHD outcome.
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The extent to which risk factors determined absolute major CHD risk among men with angina
(Q) in the absence of diagnosed CHD can be illustrated by a comparison o f the events rate
among the 121 men with at least two o f the following: total cholesterol > 7.2 mmol/1; systolic
blood pressure > 1 6 0 mmol/1; current smoker; diabetic; positive family history, with the event
rate among the 240 men with none or only one o f these factors. The corresponding age-adjusted
major CHD event rates /1000 person-years (SE) over ten years were 24.4 (4.9) and 9.1 (2.0)
respectively.

7.5 DISCUSSION
In this chapter, the effect o f a range o f biological, lifestyle, medical history and socio
demographic factors on risk o f major CHD events and mortality has been assessed among men
with angina, compared to those with other manifestations o f CHD and no CHD. A previous
BRHS publication examined the role o f three major risk factors (total cholesterol, blood
pressure and smoking) on prognosis among men with definite MI, other CHD, and no CHD at
Ql,^^^ but men with uncomplicated angina were not examined separately. The effect o f social
class on the prognosis o f angina and MI has not previously been examined in the BRHS, and
little information is available from other population-based studies. The main limitation o f the
analyses presented in this chapter is that the numbers o f men with pre-existing MI and angina at
Q l, and the number o f events occurring in these subgroups, were relatively small. Therefore the
power to detect a given effect is considerably lower within the CHD groups than among men
without CHD. In interpretation, emphasis should be given to comparison o f the magnitude of
hazard ratios between CHD groups (not to comparison o f p-values) and on the overall tests o f
heterogeneity.
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7.5.1 PRIMARY RISK FACTORS AND OUTCOME AMONG MEN WITH ANGINA AND
MI

7.5.1.1 Risk factors and prognosis of angina
With the exception o f physical activity, the major established risk factors for CHD (age, serum
total cholesterol, systolic blood pressure, smoking, BMI, diabetes and family history) predicted
subsequent major CHD events among men with prevalent uncomplicated angina to a similar
extent as they did among men without prevalent CHD. Apart from BMI, these factors acted
independently o f each other. In both the angina and the ‘no CHD’ groups, age, smoking, blood
pressure and diabetes also predicted total mortality, while the associations o f total cholesterol
and family history with total mortality were weaker or absent. These results suggest that among
men with prevalent uncomplicated angina, future risk o f MI, and to a lesser extent death, is
dependent on the levels o f classical risk factors.

Given the overall level of major CHD risk experienced by men with angina (a two to three-fold
increase compared to those without CHD) it might be expected that the relative increase in risk
associated with a specific factor would be smaller. In fact this did not appear to be the case, and
in formal tests o f interaction the only effect that differed significantly between men with angina
and those without evidence o f CHD was physical activity. The absence of a clear association
between physical activity and major CHD risk among men with pre-existing CHD at Q l has
been reported p r e v i o u s l y . A m o n g men with angina, an inverse association might have been
anticipated simply due to confounding by disease severity: a tendency for men with more severe
angina both to be less active and to have poorer prognosis. Countering this may be the fact that
high levels o f activity could actually increase major event risk among men who have
symptomatic CHD.^"^^

There was little evidence that the similarity o f most risk factor-outcome associations in the
angina group compared with the ‘no CHD’ group was due to ‘dilution’ o f the angina group by
inclusion of men with symptoms only (a proportion o f whom may not have had genuine CHD).
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One factor that may have been affected by this was parental death from CHD, which was a
stronger predictor in the ‘symptoms-only’ group. One explanation is that the presence o f such a
family history no longer affects risk once CHD is established, but among men with angina-like
chest pain its presence may increase the likelihood of a genuine coronary cause o f pain.

7.5.1.2 Comparison with other studies
The few population-based prospective studies that have examined the association between
established risk factors and CHD outcome specifically among men with uncomplicated angina
were reviewed in chapter 2 (2.7.1). Systolic blood pressure and diabetes have consistently been
found to be important prognostic factors; less consistent results have been found for age, total
cholesterol and cigarette s m o k i n g . T h e s e differences between study results may
be attributable to type II errors, but other explanations are also possible. The poorer overall
prognosis o f angina cohorts in the Framingham and HIP studies may explain why fewer risk
factors were predictive of events in these groups. In particular, the effect o f age on major CHD
risk may be weaker in higher-risk groups. It may also be weaker when prognosis is monitored
from diagnosis, rather than for prevalent cases; the BRHS results would accord with this. The
effect o f cigarette smoking may depend on changes in smoking status during follow-up,’^^’^°^
and on whether ex-smokers are categorised separately. In the BRHS, the prevalence o f ex
smoking was high among men with diagnosed CHD - probably due to men giving up smoking
because o f their diagnosis."^"^^ Ex-smokers in the angina and Ml groups had smoked for a longer
period than ex-smokers in other groups, and their risk was similar to that o f current smokers.
Recent results from a sixteen-year follow-up o f the (prevalent) angina cohort in the Gothenburg
Primary Prevention study^’’ (who were at similar overall event risk to men with prevalent
angina in the BRHS) broadly agree with those presented in this chapter, although only fatal
outcomes were assessed in the Gothenburg study. Smoking, serum total cholesterol, systolic
blood pressure, and diabetes independently predicted CHD mortality among men with
uncomplicated angina, but BMI did not (either as an isolated factor or in adjusted models). As in
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the present study, the absolute risk o f CHD mortality among men with uncomplicated angina
and elevated risk factors was exceptionally high.^’°

7.5.1.3 Risk factors and prognosis of MI
Among men with prevalent MI in this study, age, total cholesterol, and BMI at baseline were
independent predictors o f subsequent major CHD events. The effect o f other factors appeared to
be lessened among men with MI compared to men with uncomplicated angina, ‘other CHD’ and
no CHD, but there was strong evidence o f this only for diabetes and blood pressure. Only age
predicted total mortality.

Numerous community and hospital studies have examined associations o f primary risk factors
with re-infarction and/or mortality among people with incident or prevalent MI. There is strong
evidence to support a positive association o f total cholesterol with subsequent major CHD risk,
although the relative risk may be reduced compared to that seen in initially healthy
subjects.^'

^^.243,248.252.253,443,444

reinfarction is absent or weak,^'

studies have found that the effect o f age on risk of
^' .245 ,246 ,249,252 although age tends have a stronger relationship

with total mortality. Similarly, in the BRHS, age did not predict major CHD outcome from the
time o f first acute event, and predicted total mortality only weakly, if at all. However, among
men with prevalent MI, age predicted both outcomes. Unlike the BRHS results, many studies
have found that diabetes increases major event

Findings concerning

smoking, blood pressure and BMI, are inconsistent.^°^’^'^^’“‘^^’"^°'"^‘’“^^’“^^’^^* In this present study,
as in the Gothenburg study,^^* blood pressure was not associated with major CHD outcome in
the prevalent MI group as a whole, or when men with diagnosed MI and ECG MI were
examined separately, or when men taking anti-hypertensive treatment were excluded.
Impairment o f left ventricular function after MI may be part o f the explanation^^^ - this would
tend to reduce post-infarction blood pressure but increase risk o f re-infarction. As this and other
risk factors may change after acute MI, their predictive value may differ depending on whether
they are measured before or after the acute event. The lack o f association between blood
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pressure and major CHD outcome among men with definite MI in the present study may partly
explain why BMI remained an independent predictive factor, as its effect was largely mediated
through blood pressure. Another explanation as to why (in this and other studies) some o f the
established risk factors appear to be weaker predictors o f subsequent events among subjects
with Ml, compared to those initially free o f CHD, is the exceptionally high underlying risk
associated with definite MI. This may necessitate that the relative increase in risk associated
with a particular factor will be smaller.

Direct evidence about the benefits o f risk factor modification among subjects with symptomatic
CHD comes from randomised trials. There is now conclusive evidence o f the benefit o f total
cholesterol lowering on major CHD risk among people with established CHD,"*^

which is

consistent with the effect observed in this and other observational studies. Less evidence is
available from randomised trials regarding modification o f blood pressure, diet and physical
activity among people with established CHD.^"^^ It should also be noted that the absence o f an
association between a risk factor and recurrent event risk among people with Ml does not
necessarily imply that modification o f that factor will have no effect on the risk o f recurrent
events."^"*’

7.5.2 SOCIAL CLASS AND OUTCOME AMONG MEN WITH ANGINA AND MI
The results presented in this chapter suggest that the relationship o f social class to major CHD
outcome may differ among men with and without prevalent CHD. Although manual social class
increased major CHD risk among men free o f CHD at Q l, this association did not persist among
men with prevalent CHD. This interaction was not apparent for total mortality, as manual social
class was associated with increased risk o f non-cardiovaseu 1ar death both in men with and
without prevalent CHD (a considerable component o f which was attributable to smoking status).
The interpretation o f the interaction is not obvious. It is unlikely to be explained by social class
variation in validity of patient recall o f CHD diagnoses, as no evidence of social class bias was
found in the BRHS (chapter 5; 5.4.6.1). Furthermore, the prevalence o f ECG ischaemia did not
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differ by social class in the angina group overall, or among men with angina symptoms only,
implying that social class variation in disease severity or reporting o f symptoms is unlikely to
account for the finding. Therefore, the result suggests the possibility that the mechanisms by
which social class affects major CHD risk may be more important in the initial development of
disease, than in determining risk once CHD is evident. The absence o f an association between
social class and major CHD outcome among men with diagnosed and unrecognised angina (and
among those with diagnosed and unrecognised MI), does not give much support to the theory o f
inequalities in access to medical care as a major explanation for long-standing social
inequalities in CHD.

Previous studies o f socio-economic status and CHD prognosis are predominately those based on
registers o f acute MI and postcode-based measures o f deprivation. Most show a strong inverse
association

of

socio-economic

d e a t h s ) . T h e r e

status

with

case-fatal ity

(particularly

out-of-hospital

is also some support for an effect o f socio-economic status on

subsequent risk o f mortality or recurrence, although results are less c o n s i s t e n t . I n the
BRHS, 28-day case-fatal ity o f MI was greater among men of manual compared to non-manual
social class (data not shown) but long-term risk for prevalent MI was not. It is possible that
socio-economic status is most important in immediate survival and very early prognosis after
MI, but the reason is unclear - it may relate to delay in admission, acute treatment, MI severity,
co-morbidity, smoking status or other factors.^^^’^^^’"^'^*’'^^' Very few studies have examined the
effect of social class on the prognosis o f angina. In a recent analysis o f the Whitehall study, the
effect o f employment grade on CHD mortality was investigated according to pre-existing
disease status (defined by ECG and Rose q u e s t i o n n a i r e ) . T h e results differed from those
presented here, as in the Whitehall study, the socio-economic gradient was apparent both among
men with and without prevalent CHD, although not among the particularly high-risk subgroup
o f men with symptoms and an ECG abnormality.
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It is possible that the interaction seen at Q l between social class and prevalent CHD status with
respect to major CHD outcome was a chance finding. Results from the additional analyses were
equivocal. Ten-year major CHD outcome from the time o f angina diagnosis and incident acute
MI did not vary significantly by social class, even though unadjusted for factors other than age,
but confidence intervals are wide. Based on the Q5 analysis, measures o f socio-economic status
were not important indicators o f major CHD risk in men with or without prevalent CHD. Their
effect on total mortality appeared stronger among men without prevalent CHD than among
those with angina or MI, but the evidence for this interaction was weak. Taken together, these
results do not suggest a major role o f socio-economic status in the long-term prognosis o f
angina or MI, but further evidence is needed from other studies.

7.5.3 PROGNOSTIC FACTORS AMONG MEN WITH ANGINA-LIKE CHEST PAIN
Results in chapter 6 (6.4.4) showed the similarity between definite angina (Q) and possible
angina (Q) in terms o f major CHD outcome from Q l. The results presented in this chapter
suggest that once effort-induced chest pain is present, it is the classical risk factors, rather than
additional symptom factors, that are most important in stratifying CHD risk. Few studies have
assessed the relative prognostic importance o f classical risk factors and symptom factors among
men with angina-like chest pain. In the Gothenburg study, men with physician-defined angina
had a similar prognosis to those with ‘non-specific’ chest pain (exertional chest pain not
considered to be angina), and smoking, total cholesterol, systolic blood pressure and diabetes
were associated with risk o f CHD mortality in both groups.^'

Together these studies provide

evidence that an adverse risk factor profile may be more important than the presence o f typical
symptom features in the clinical assessment o f the likelihood o f CHD among men with effortinduced chest pain.

7.5.4 RISK FACTORS AND PROGNOSIS AMONG MEN WITH ANGINA: OVERVIEW
Prognosis among men with prevalent CHD is dependent both on the type o f CHD, and on the
levels o f established biological, lifestyle and medical history risk factors. With the possible
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exception o f physical activity, the proportionate increases in subsequent major CHD event risk
associated with these factors are similar among men with prevalent uncomplicated angina and
men without CHD, even though overall risk is two to three-fold higher among men with angina.
Among men with prevalent definite MI, who are at exceptionally high risk overall, the
predictive power o f some o f the established risk factors may be reduced. Low socio-economic
status may be a more important indicator o f adverse risk among men without evidence o f CHD
than among those with angina or MI.
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Table 7.1 A ssociation betw een b iological risk factors and major CH D events: age-adiusted hazard ratios^ over ten years o f follow -up by CHD
classification at 0 1

Hazard ratios (95% C l)
(n/N)*’

Other CHD (V & VI)

N o CHD (VII)

Interaction

(71/472)

(108/1040)

(344/5775)

test,'^ p value

16.9

II.2

6.2

1 .0 7 (1 .0 2 , I .I I )

1 .0 8 (1 .0 3 , 1 .13)

1 .0 7 (1 .0 3 , 1 .10)

1 .0 8 (1 .0 6 , 1 .10)

%'(3)=0.5

p=0.001

p= 0.002

p<0.001

p<0.001

p= 0.92

MI (I & II)

Angina

(127/427)

Major CHD event rate (/1 000 person-years): 37.4

A ge (per 1 year)

Total cholesterol (per 1 mmol/1)

KJ\

HDL cholesterol (per I mmol/1)

Systolic BP (per 10 mmHg)

Diastolic BP (per 10 mmHg)

BMI (per I kg/m )

(III & IV)

1 .1 8 (1 .0 2 , 1.37)

1.25 (1.01, 1.54)

1 .3 8 (1 .1 6 , 1.64)

1.45 (1.32, 1.59)

%'(3)=4.I

p = 0 .0 3 3

p = 0 .045

p<0.001

p<0.001

p= 0.25

0 .50 (0.23, I .I I )

0.32 (0 .1 1 ,0 .9 0 )

0.26 (0 .1 1 ,0 .6 0 )

0.40 (0.25, 0.63)

%'(3)=1.2

p = 0.083

p = 0.024

p=0.001

p<0.001

p= 0.74

1 . 0 0 ( 0 .9 2 , 1.0 9 )

1.21 ( 1. 1 0 , 1.3 4 )

1. 1 0 ( 1.0 1 , 1. 1 9 )

1. 1 9 ( 1. 1 3 , 1.2 4 )

%'(3)=22.6

p<O.OOI

p =0.00 3

p<O.OOI

p<O.OOJ

1.1 1 (0.97, 1.26)

1 .3 6 (1 .1 7 , 1.58)

1.22 (1.07, 1.38)

1.25 (1.16, 1.35)

%'(3)=9.7

p = 0 .1 2

p<0.001

p=0.003

p<0.001

p=0.021

1 .0 7 (1 .0 2 , 1 .13)

1.06 (0.99, 1.13)

1 .0 6 (1 .0 1 , 1 .12)

1.05 (1.01, 1.08)

%'(3)=0.5

p= 0.008

p=0.92

p = 0.008

p= 0.095

p= 0.035

“A ll groups adjusted for age, group I adjusted for MI (DR ), group 2 adjusted for angina (DR); '’n/N=number o f events/number o f subjects. 21 men m issing for CHD classification or major
CHD outcom e, subsequent denominators vary; ‘^compares hazard ratios between the four CHD groups

Table 7.2 A ssociation betw een lifestyle and m edical history factors and major CHD events: age-adiusted hazard ratios^ over ten years o f follow -up by
C H D classification at 0 1

Hazard ratios (95% C l)
(n/N)*’

MI (I & II)

Angina (III & IV)

Other CHD (V & V ll)

N o CHD (V ll)

Interaction

(127/427)

(71/472)

(108/1040)

(344/5775)

test,*^ p value

16.9

1 1.2

6.2

Major CHD event rate (/1 000 person-years): 37.4
Cigarette

N ever

I

1

1

1

%'(6)=8.4

smoking

Ex

1.4 (0.7, 2.6)

2 . 9 ( 1 . 1, 7.6)

1.3 (0.7, 2.4)

1.2 (0.9, 1.7)

p = 0 .2 I

Current

1.4 (0.8, 2.7)

3.6 (1.4, 9.2)

1.8 (1.0, 3.2)

2.0 (1.4, 2.6)

p= 0 .5 3

p = 0 .0 0 7

p = 0 .0 7 9

p<0.001

N one/light

1

1

1

1

%T3)=8.5

M oderate to vigorous

1.07 (0.71, 1.60)

0.89 (0.49, 1.60)

0.75 (0.49, 1.15)

0.53 (0 .4 1 ,0 .6 8 )

p= 0 .0 3 6

p = 0 .75

p = 0 .6 9

p = 0 .18

p<0.001

Occasional

1

1

1

1

%'(3)"^3.4

N on e

1.01 (0.56, 1.82)

0.53 (0.18, 1.54)

1.08 (0.49, 2.36)

0 .8 9 (0 .5 5 , 1.45)

p= 0 .3 4

Light

1.13 (0.72, 1.78)

0.62 (0.34, 1.15)

0.87 (0.53, 1.45)

0.78 (0.59, 1.04)

M oderate/heavy

0.85 (0.53, 1.36)

0.73 (0.41, 1.29)

0.84 (0.52, 1.37)

0.98 (0.75, 1.29)

p = 0 .6 7

p = 0.40

Physical activity

On

A lcohol intake

Diagnosed

No

1

1

1

I

%'(3)=7.8

diabetes

Yes

0.9 (0.3, 2.1)

4.7 (1.9, 11.8)

3.3 (1.5, 7.0)

2.3 (1.2, 4.7)

p = 0.050

p = 0 .7 2

p= 0.007

p= 0.016

p= 0.037I

I

1

1

1

%'(3)=2.0

1.5 (1.0, 2.3)

1.6 (1.3, 2.0)

p = 0 .5 7

p = 0.058

p<0.001

Family history

No
Yes

1.2 (0.8, 1.7)

1.5 (1.0, 2.5)

p = 0 .3 8

p= 0.0 8 4

“A ll groups adjusted for age, group 1 adjusted for M l (D R ), group 2 adjusted for angina (DR); '^n/N=number o f events/number o f subjects. 21 men m issing for CHD classification or
major CH D outcom e, subsequent denominators vary; “^compares hazard ratios between the four CHD groups; ‘‘alcohol categories com bined using moderate/heavy versus other groups

Table 7.3 A ssociation betw een risk factors and major C H D events: adjusted hazard ratios^ over ten years o f follow -up bv CH D classification at 0 1

Adjusted hazard ratios (95% C l)

(n/N)"

A ge (per 1 year)

Ml (I& II)

Angina (11 & 111)

Other CHD (IV & V)

N o CHD (VII)

(127/427)

(71/472)

(108/1040)

(344/5775)

1 .0 8 (1 .0 3 , 1.12)

1 .0 6 (1 .0 1 , 1.11)

1 .0 5 (1 .0 2 , 1.09)

1 .0 7 (1 .0 5 , 1.09)

p<0.001

p = 0 .0 2 4

p= 0.005

p<0.001

Total cholesterol

1.13

1.25 (1.00, 1.55)

1 .3 4 (1 .1 2 , 1.60)

1.41 (1.28, 1.54)

(per 1 mmol/1)

p = 0 .1 2

p = 0 .0 5 0

p =0.002

p<0.001

Systolic BP

0.98 (0.90, 1.07)

1.21 (1.09, 1.34)

1.08 (0.99, 1.17)

1 .1 7 (1 .1 1 , 1.23)

(per 10 mmHg)

p= 0 .6 2

p < 0.001

p = 0 .1 0 7

p<0.001

BMI

1 .0 8 (1 .0 2 , 1.14)

1.02 (0.95, 1.09)

1.04 (0.99, 1.11)

1.01 (0.98, 1.05)

(per 1 kg/m^)

p= 0 .0 0 9

p = 0 .6 6

p = 0 .15

p= 0.52

1

1

1

1

Cigarette
sm oking

N ever

(0.97, 1.32)

Ex

1.4

2 .9 (1.1, 7.5)

1.2

Current

1.7 (0.8, 3.3)

3.7

1.8 (1.0, 3.2)

p = 0 .2 9

p = 0 .0 0 8

p = 0.047

(0.7, 2.8)

(1.4, 9.4)

(0 .6, 2 .2 )

1.1 ( 0 .8 , 1.6 )

2.0 (1.4, 2.6)

Diagnosed

No

1

1

1

1

diabetes

Y es

0.9 (0.4, 2.2)

5.6 (2.2, 14.6)

2.5 (1.1, 5.8)

2.4 (1.2, 4.8)

p = 0 .8 l

p =0.004

p = 0.058

p= 0.033

1

1

1

1.6 ( 1. 0 , 2 . 6 )

1.5 (1.0, 2.2)

1.5 (1.2, 1.8)

p = 0 .0 5 8

p =0.085

p=0.001

Family history

No
Y es

1.1

(0 .8 , 1.6 )

p= 0 .5 2

“Adjusted for all factors above, group 1 adjusted for M l (DR ), group 2 adjusted for angina (DR); "n/N=number o f events/number o f subjects. 21 men m issing for CH D classification or major
CH D outcom e. 421, 468, 1033 and 5720 subjects in groups 1 to 4 respectively had com plete data on all factors.

Table 7.4 Association between risk factors and major CHD events: adjusted hazard ratios over
ten years o f follow-up among men with uncomplicated diagnosed angina and angina symptoms^

Adjusted hazard ratios (95% Cl)
Angina (DR)

Angina (Q) only

N"

123

349

Number o f events

25

46

Major CHD event rate

24.2

14.5

/1000 person-years

Age (per 1 year)

1.05 (0.95,1.17)

1.06(1.00, 1.13)

Total cholesterol (per 1 mmol/1)

1.40 (0.99, 1.99)

1.23 (0.92, 1.65)

Systolic BP (per 10 mmHg)

1.42(1.18, 1.71)

1.14(1.01, 1.29)

BMI (per 1 kg/m )

1.07 (0.96, 1.21)

1.00 (0.92, 1.09)

None

1

1

Ex

7.2 (0.9, 59.4)

2.0 (0.7, 6.3)

Current

6.0 (0.7, 49.0)

2.7 (0.9, 8.0)

No

1

1

Yes

10.7(1.2, 95.0)

4.2 (1.5, 12.5)

No

1

1

Yes

0.8 (0.3, 2.0)

2.1 (1.1, 3.8)

Cigarette smoking:

Diagnosed diabetes:

Family history

“Men with MI (DR ) or ECG definite MI excluded from analysis; '’adjusted for all above variables; ^122 and 346 men
had com plete data on all factors.
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Table 7.5 A ssociation betw een risk factors and total mortality: adjusted hazard ratios^ over ten years o f follow -up bv CH D classification
at 0 1

(n/N)*’

MI (I & II)

Angina

(124/427)

Other CH D (V & VI)

N o CHD (VII)

(88/472)

(1 23/1040)

(410/5776)

20.2

12.3

7.2

1 .1 2 (1 .0 7 , 1 .17)

1 .1 2 (1 .0 6 , 1.17)

1 .1 3 (1 .0 9 , 1.17)

1.11 (1.09, 1.13)

p<0.001

p<0.001

p<0.001

p<0.001

Total mortality rate (/1000 person-years); 33.8

A ge (per year)

Systolic BP (per 10 mmHg)

(III & IV)

0.97 (0.89, 1.06)

1 .1 4 (1 .0 3 , 1.25)

1.07 (0.98, 1.15)

1 .1 0 (1 .0 5 , 1.16)

p = 0 .5 0

p=O.OIO

p = 0 .I2

p<0.001

Total cholesterol

< 5 .5

I

I

I

1

(mmol/1)

5.5-7.1

0.71 (0.42, 1.18)

1.75 (0 .9 5 ,3 .2 3 )

1.24 (0 .7 6 ,2 .0 3 )

0.89 (0.70, 1.14)

> 7 .2

1.06

1.56 (0.74, 1.25)

1.13

1.06

p = 0 .12

p^O.17

p = 0 .6 7

p = 0 .3 7

<23

1

1

1

1

23-27

0.91 (0.56. 1.48)

0.87 (0.51, 1.47)

0.71 (0.43, 1.16)

0.77 (0 .6 1 ,0 .9 9 )

BMI (kg/m^)

>28

Cigarette sm oking

(0.61, 1.85)

1.09

(0.61, 1.93)

(0.62, 2.08)

(0.78, 1.43)

0.63 (0.32,1.23)

1.07 (0.63, 1.84)

0.95 (0.70, 1.28)

p = 0 .72

p = 0 .3 7

p = 0.10

p= 0.066

N ever

1

I

1

1

Ex

I I (0.5, 2.0)

1.9

(0.8, 4.4)

1.0

( 0 . 6 , 1. 8 )

1.4 (1.0, 1.9)

Current

1.4

3.2

(1.6, 8.1)

1.5

(0.9, 2.6)

2.5 (1.8, 3.4)

(0.7, 2.6)

p=0.31

p<0.001

p = 0.069

p<0.001
.continued

.Table 7.5 continued

D iagnosed diabetes

Family history

No

1

1

1

1

Yes

1.2 (0.5, 2.7)

5.5 (2.3, 13.4)

3.5 (1.7, 7.1)

2.5 (1.4, 4.6)

p = 0 .73

p=0.002

p= 0.003

p= 0.009

1

1

1

1

No
Y es

1.1 ( 0 . 8 , 1 .6 )

1.4 (0.9, 2.2)

1.0 (0.7, 1.6)

1.0 (0 .8, 1.2)

p = 0 .6 2

p = 0 .l2

p = 0 .8 6

p^O.95

*A11 groups adjusted for age, group 1 adjusted for MI (D R ), group 2 adjusted for angina (DR); *’n/N=number o f events/number o f subjects. 20 men m issing for CHD
classification. 421, 468, 1033 and 5721 subjects in groups 1 to 4 respectively had com plete data on all factors.

Table 7.6 A ssociation betw een risk factors. svm ptom /ECG characteristics and major CH D
events am ong 363^ men with angina sym ptom s but w ithout diagnosed CH D at 0 1 : adjusted
hazard ratios over ten years o f follow -up

(i)

Adjusted hazard ratios (95% Cl) for biological, lifestyle and medical history factors

Age (per year)

1.06(1.00,1.12)

Total cholesterol (per 1mmol/1)

1.22 (0.92, 1.60)

Systolic BP (per 10 mmHg)

1.13(1.01, 1.28)

Smoking:

Ex'’

2.2 (0.7,6.8)

Current'’

3.0 (1.0, 8.6)

Diagnosed diabetes

4 .4 (1 .5 ,1 2 .6 )

Family history

2.0 (1.1. 3.7)

(ii)

Hazard ratios (95% Cl) for symptom/ECG factors

Adjusted for age only

Adjusted for all factors in (i)

Definite angina (Q)

1.1 (0.6, 2.0)

0.9 (0.5, 1.7)

Rose angina (Q)

0.9 (0.5,1.6)

1.0 (0.5, 1.8)

Grade 11 angina (Q)

1.3 (0.6, 3.1)

1.0 (0.4, 2.4)

Recent chest pain‘d

1.4 (0.7, 2.7)

1.3 (0.7, 2.4)

Frequent chest pain^

1.0 (0.5, 2.0)

0.8 (0.4, 1.6)

FMI (Q)

1.5 (0.7, 3.0)

1.3 (0.6, 2.9)

BCG ischaemia/MI

1.5 (0.8. 2.8)

1.2 (0.7, 2.4)

“Denom inators vary due to m issing values; '’Compared to never smokers; ^pain within last month compared to less
recent; ‘'daily or w eekly pain compared to less frequent.
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Figure 7.1 Distribution^ o f biological risk factors by prevalent CH D classification at 0 1

Total cholesterol
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EGG ischaem ia

E G G is c h a e m ia

N oG HD

N oG H D
5.0

6.0

5.5

6.5

7.0

7.5

8.0

,8

.9

Total cholesterol

Ml (DR)

E G G Ml

EG G Ml

A n g in a (DR)

A n g in a (DR)

A n g in a (Q)

A n g in a (Q)
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EG G is c h a e m ia
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180
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Ml (DR)
E G G Ml
A n g in a (DR)
A n g in a (Q)
PMI (Q)
EG G is c h a e m ia
N oG H D
23

24

1.4

1.5

25

26

27

28

29

65

70

75

80

85

90

95

100

105

D iasto lic b lo o d p r e s s u r e (m m H g)

Body mass index

22

1.3

1.2

Diastolic blood pressure

Ml (DR)

130

1.1

HDL c h o le s te ro l (m m ol/l)

Systolic blood pressure

120

1.0

30

Body m a s s index (kg/m 3)

“Values are median and interquartile range (25**’ to 75* centiles)
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Figure

12

P revalen ce o f life sty le

and m ed ical history' risk factors by p revalent C H D
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Figure 7.3 A ge-adjusted^ m ajo r C H D event rates (/IOOP person-years) during 10 years o f
follow -up by level o f cholesteroL systolic blood pressure, body m ass index and sm oking status,
by p rev alen t C H D categ o ry at 0 1

(ii) Systolic blood pressure (m m H g)

(i) T otal cho lestero l (m m ol/O
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(iii)

Other CHD
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□
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□
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□

H

>=7 2

0
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Other CHD
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45-
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5

10
□
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I

Current

0
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Other C H D

No C H D

Angina

^Adjusted to average a g e 5 0 b y d irect stan dardisation
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I Never

Other CHD

Angina

Figure 7.4. Age-adiusted and fully adjusted^ associations o f social class and geographic region
with mai or CHD outcome and total mortality during 10 years follow-up by prevalent CHD
category at 01
(i) Risk o f maior CHD events for manual

(ii) Risk o f total mortality for manual compared

compared to non-manual social class'^

to non-manual social class*’
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social class. ‘M I’ group adjusted for MI (DR ) and ‘angina’ group adjusted for angina (DR); '’manual versus nonmanual/Armed Forces
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CHAPTER 8. CHEST PAIN PERSISTENCE AND CORONARY HEART DISEASE

8.1 SUMMARY
Changes in individuals’ repeated responses to the Rose questionnaire were examined, and the
prognosis o f transient and persistent angina symptoms was assessed. About half o f men with
angina (Q) and the majority o f men with definite angina (Q) at Q1 were not classified in the
same category at Q5. Angina (Q) persistence increased with age, and had marked associations
with other indicators o f CHD (such as previous MI, diagnosed angina and ECG ischaemia), but
not with the other classical risk factors (blood pressure, cholesterol, smoking, BMI). Angina (Q)
persistence was also strongly associated with subsequent major CHD outcome: event risk was
much higher for men with persistent symptoms than those with transient symptoms, but in turn
men with transient symptoms were at higher risk than those with no symptoms. For men
without diagnosed CHD, for whom apparent remission o f angina (Q) was particularly frequent,
a similar pattern o f association was found between angina (Q) persistence and major CHD
outcome. Between each pair o f consecutive questionnaire assessments, rates o f conversion from
positive to negative status for angina symptoms were substantially lower using the wider
definition [all angina (Q)] than when additional criteria were required [definite angina (Q) or
Rose angina (Q)]. They were also consistently lower among men with a pre-existing diagnosis
o f CHD

compared to those without.

However, among men with diagnosed CHD,

revascularisation, and the occurrence o f MI, were associated with remission o f angina (Q).

8.2 INTRODUCTION
8.2.1 SUMMARY OF BACKGROUND
Several epidemiological studies have reported high rates o f variability in response to the Rose
questionnaire over a period o f years.
angina

have

also

found that

Studies using physician diagnosis to identify

unexplained

remission

of

‘typical’ symptoms

is not

uncommon.^’’^''’’°^’'^^’^'‘^’^^^’^*^ This variability in symptoms may be due to some form of
measurement error, may be a feature o f the natural history of genuine ischaemic chest pain, or
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may be due to treatment. Previous epidemiological studies that have examined this issue have
been concerned with angina defined according to the strict Rose criteria. They have not assessed
whether the use o f a wider definition results in a greater level o f symptom persistence, or
whether symptom persistence differs among men with and without established CHD, or is
related to use o f anti-anginal treatment. The association o f persistence o f questionnaire-assessed
chest pain with subsequent major CHD events has not been assessed. These issues may
contribute to understanding o f the natural history o f angina and angina-like chest pain, and may
have implications for the use o f chest pain questionnaires in epidemiological studies.

8.2.2 OBJECTIVES
The objectives o f this chapter are: (i) to examine the extent to which different forms of
questionnaire-elicited chest pain persist over time, and to compare the persistence o f definite
angina (Q) with that o f all angina (Q); (ii) to assess the association o f other indicators o f CHD
and risk factors with persistence o f angina (Q); (iii) to examine the association o f angina (Q)
persistence with subsequent major CHD outcome, and (iv) to assess whether changes in
treatment and occurrence o f MI are associated with remission o f angina (Q).

8.2.3 CONTENT
In the first results section (8.4.1), within-subject changes in chest pain status from Q1 to Q5 are
examined. The cross-sectional relationships o f angina (Q) persistence with other CHD
indicators and with risk factors are assessed, and the prospective relationship o f angina (Q)
persistence with major CHD events subsequent to Q5 is examined. In section 8.4.2, all four
questionnaires (Ql, Q5, Q92, and Q96) are used to compare the different definitions o f angina
symptoms with respect to rates o f persistence from one assessment to another, and to compare
persistence between men with and without diagnosed CHD. The relationship o f changes in
treatment and occurrence o f MI with angina (Q) persistence is examined among men with
diagnosed CHD, using Q92 and Q96. In section 8.4.3, persistence o f reporting o f PMI (Q) is
briefly considered. Most results in this chapter are concerned with persistence o f chest pain over
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periods o f years. In order to investigate the repeatability o f the chest pain questionnaire, a small
study was carried out in a general practice in London. The results o f this repeatability study are
summarised in section 8.4.4; full details are given in Appendix 3.

8.3 M ETH O D S
8.3.1 CHEST PAIN AND OTHER VARIABLES
The classifications o f chest pain, diagnosed CHD, and other measures o f health, at each
questionnaire, and the definitions o f biological and lifestyle risk factors at Q l, have been
described (chapter 3; 3.5 and 3.6.3). This chapter uses major CHD outcome from Q5 (see
chapter 3; Table 3.5).

8.3.2 STATISTICAL METHODS
Event rates during follow-up from Q5 were age-standardised using direct standardisation to the
age structure o f the study population at Q5. Cox proportional hazards regression was used to
assess the effect of angina (Q) persistence on subsequent major CHD event risk. The association
between changes in treatment, occurrence o f MI, and angina (Q) persistence from Q92 to Q96
was examined using logistic regression analysis. In all models, age adjustment was performed
using age as a continuous variable.

8.4 RESU LTS
8.4.1 CHEST PAIN PERSISTENCE FROM Q l TO Q5: CORRELATES AND MAJOR CHD
OUTCOME
This section is concerned with changes in chest pain status from Q l to Q5. The main analyses
are based on 7109 o f 7735 men, who survived from Q l to Q5 and responded to both chest pain
questionnaires.
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8.4.1.1 Changes in chest pain status
Table 8.1 shows the cross-tabulation o f chest pain status at Q l with chest pain status at Q5
among all 7109 men. Within individuals, there was considerable variability in response to the
chest pain questions over the five-year period. O f men with definite angina (Q) at Q l, a
minority (39%) was still classified in this category at Q5; 22% had possible angina (Q) at Q5
and the remainder reported non-exertional chest pain (11%) or no chest pain (29%) at Q5. O f
men with possible angina (Q) at Q l, 22% remained in this category five years later, whereas
25% had definite angina (Q), 18% had non-exertional pain and 36% had no chest pain at Q5
[Table 8.1 (i)]. Similarly, a minority of men with grade II angina (Q) at Q l remained in this
category at Q5 [Table 8.1 (ii)]. When definite and possible angina (Q) were combined, a greater
proportion o f men remained in the angina category over the five year period: 55% o f the 521
men with angina (Q) at Q l also had angina (Q) at Q5; a further 14% had non-exertional chest
pain and 32% reported no chest pain.

8.4.1.2 Correlates of persistent and variable angina (Q)
In order to examine the association o f other CHD indicators and risk factors with persistence o f
angina (Q), the 7109 men were divided into four groups: no angina (Q) at Q l or Q5 (n=6105);
angina (Q) at Q l only (n=236); angina (Q) at Q5 only (n=483); angina (Q) at both Q l and Q5
(n=285). Table 8.2 shows the prevalence o f various factors compared between these four
groups. Grade II angina (Q), definite angina (Q), PMI (Q), angina (DR), and CHD (DR) at
either Q l or Q5 showed very marked associations with angina (Q) persistence. These factors
were most prevalent among men who persistently reported angina (Q), least prevalent among
men without angina (Q) on either occasion, and had an intermediate prevalence among men
with angina (Q) on one occasion only. A similar pattern was seen for CHD indicators that were
measured only at Q l (ECG ischaemia, breathlessness, and calf pain on exertion). Similarly,
28% percent o f the men with angina (Q) at both Q l and Q5 had a medical record o f angina
during that five-year period, compared to only 5% o f men with angina (Q) at Q l only.
Comparison o f MI (GP) between these two groups showed a similar pattern. Occurrence o f a
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CABG from Q l to Q5 was equally common among men with angina (Q) at Q l only and those
with angina (Q) at both Q l and Q5, but few men underwent CABGs during this period. Looked
at from a different perspective, the vast majority (81%) o f the 197 men with angina (Q) and
CHD (DR) at Q l continued to have angina (Q) at Q5, compared to only 39% o f the 323 men
with angina (Q) but without CHD (DR) at Q l . Age was also strongly associated with angina (Q)
persistence from Q l to Q5. Among men with angina (Q) at Q l, the likelihood o f persistence o f
angina (Q) at Q5 rose from 42% for men aged 40-44 years to 65% for men aged 55-59 years.

The relationship o f biological and lifestyle risk factors measured at Q l with angina (Q)
persistence was much less marked than that seen for the indicators o f CHD considered above.
Serum total cholesterol, systolic blood pressure, BMI and current smoking did not show large or
statistically significant differences between the angina (Q) groups (Table 8.2). The exception to
this pattern was physical activity: the prevalence o f moderate to vigorous activity decreased as
the number o f positive reports o f angina (Q) increased, presumably due to the limiting nature o f
angina with regard to physical activity.

8.4.1.3 Chest pain persistence and major CHD outcome
The relationship o f chest pain status at Q l and Q5 with major CHD events subsequent to Q5
was examined using follow-up from Q5 to December 1995 (average 11.5 years). During this
period, 825 of the 7109 men experienced a new major CHD event (event rate: 11.1 /1000
person-years). Figure 8.1 shows the Kaplan-Meier estimates o f time free o f a major CHD event
for each o f the four combinations o f angina (Q) at Q l and Q5. Age-adjusted event rates and
hazard ratios are shown in Table 8.3 (i). Each o f the four groups differed significantly from the
other three with respect to subsequent event risk. Compared to men without angina (Q) on either
occasion, a single report increased risk moderately, while persistently reported angina (Q)
increased risk considerably. Men with angina (Q) at Q5 only had a worse prognosis from the
time o f Q5, than those with angina (Q) at Q l only. Although angina (Q) at Ql and angina (Q) at
Q5 were independent predictors o f major CHD outcome from Q5 [age adjusted HR (95% Cl):
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1.4 (1.1, 1.7) and 2.5 (2.1, 3.0) for angina (Q) at Q l and Q5 respectively], there was no
interaction (hazard ratios were multiplicative). These hazard ratios were virtually unchanged
(1.4 and 2.3 respectively) by adjustment for smoking status and diagnosed diabetes (measured at
Q5), total serum cholesterol, systolic blood pressure, and body mass index (measured at Q l).

Table 8.4 shows the age-adjusted major CHD event rates from Q5 for different combinations o f
chest pain at Q l and Q5. Table 8.4 (i) shows that ‘non-exertional chest pain’ did not differ
greatly from ‘no chest pain’ in terms o f subsequent event risk. In particular, persistent nonexertional chest pain (present at Q l and Q5) was not associated with increased risk. Table 8.4
(ii) shows the effect o f combinations of possible angina (Q) and definite angina (Q) on
subsequent event risk. Overall, major CHD outcome from Q5 was similar for definite and
possible angina (Q) (whether assessed at Q l or Q5). Men with definite angina (Q) on both
occasions were not at increased risk compared to those with possible angina (Q) on both
occasions or possible angina (Q) on one occasion and definite angina (Q) on the other. Table 8.4
(iii) shows the effect o f combinations of angina grade on major CHD risk. Grade II angina (Q)
present on either occasion tended to increase risk compared to grade I. Persistent grade II angina
(Q), although present in only 27 men, was associated with exceptionally high risk.

The above analyses are based on the sample as a whole. In chapter 6, analyses based both on Q l
and Q5 showed that angina (Q) predicted major CHD events among without a pre-existing
diagnosis o f CHD but not among those with diagnosed CHD. Table 8.3 (ii) and (iii) shows a
similar interaction for the angina (Q) classification based on Q l and Q5. In these analyses, a
history o f diagnosed CHD at Q5 was defined as either CHD (DR) at Q l or Q5 (n=645), or a
medical record o f CHD from Q l to Q5 (a further 50 men). Alternative definitions did not
change the results. Men with a history o f diagnosed CHD at Q5 had an overall event rate o f 38
/1000 person-years; in this subgroup subsequent risk did not vary according to the presence o f
angina (Q) on one or both occasions. For men without a history o f diagnosed CHD at Q5, both
angina (Q) at Q l and angina (Q) at Q5 were independent predictors o f major CHD events [age
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adjusted hazard ratios (95% Cl): 1.4 (1.0, 1.9) and 1.9 (1.4, 2.5) for angina (Q) at Q l and Q5
respectively], and the pattern o f risk for persistent compared to transient angina (Q) was similar
to that seen in the sample as a whole [Table 8.3 (i)], although persistent angina (Q) was less
common and event rates were lower in all angina (Q) categories.

8.4.1.4 Characteristics of men who died prior to Q5
The above analyses are based on men who survived and responded to both Ql and Q5. O f the
607 men who reported angina symptoms at Q l, 57 (9.4%) died before Q5. It is important to note
that, among these 57 men, the prevalences at Q l o f other CHD indicators and risk factors was at
least as high as the corresponding prevalences for each o f the four groups o f survivors shown in
Table 8.2.

8.4.1.5 Outcome of angina (Q) among men without CHD (DR) at Q l
This section aims to put symptom persistence into the context o f other outcomes for all men
without diagnosed CHD at Q l. Excluding men with CHD (DR) at Q l, Table 8.5 shows the
course o f events from Q l, for men with and without angina (Q). Among the 363 men with
angina (Q) at Q l, 19.3% (n=70) died or had a non-fatal CHD event (diagnosed MI; CABG;
diagnosed angina, by subject-report or GP record) during the first five years, 23.7% (n=86)
survived event-free and continued to report angina (Q) at Q5, 52.1% (n=189) survived eventfree but no longer had angina (Q) at Q5, and 5.0% (n=17) were non-responders. Among the
6938 men without angina (Q) at Q l, the corresponding percentages were 7.6%, 3.9%, 84.5%,
and 4.1% (Table 8.5). The four groups o f responders to Q5 are the same as those given in the
final section o f Table 8.3 and their subsequent major CHD event rates are shown in that table.
Despite the fact that the majority o f the men with angina (Q) at Q l survived free o f a CHD
event and were apparently free o f angina symptoms five years later, there was evidence that
their subsequent major CHD risk was increased compared to the 5862 men who survived event
free but had never had angina (Q) [hazard ratio (95% Cl) 1.42 (0.94, 2.14) p=0.094]. They were
also much more likely to report angina (Q) again at Q92 (23% compared to 8%, including only
men who survived and responded to Q92).
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8.4.2 ANGINA (Q) PERSISTENCE BETWEEN SUCCESSIVE QUESTIONNAIRES: Q l TO
Q96
For men positive for angina (Q) at one particular questionnaire. Table 8.6 shows the distribution
o f chest pain status at the subsequent assessment. For each pair of assessments, all surviving
men who responded to both chest pain questionnaires are included. For example, 521 men
reported angina (Q) at Q l and survived to Q5, and o f these 285 (55%) continued to report
angina (Q) at Q5. The corresponding percentages for persistence o f angina (Q) from Q5 to Q92,
and from Q92 to Q96 were higher (63% and 68% respectively). Persistence percentages for
definite angina (Q) were considerably lower (10-20% lower in absolute terms) than those for all
angina (Q), as although the proportions converting to no chest pain or non-exertional chest pain
were similar for definite angina (Q) as for all angina (Q), about a fifth o f men who had definite
angina (Q) on one occasion were classified as possible angina (Q) on the next occasion. Equally
common reasons for this were inappropriate or missing responses to ‘pain relieved on stopping’,
‘relief within 10 minutes’, and the site o f pain criterion. Table 8.6 also shows the distribution o f
chest pain responses for men who fulfilled all the criteria for Rose angina (Q) [including the
Rose site criterion] on the previous occasion. O f the Rose criteria additional to exertional pain,
lack o f fulfilment o f the site o f pain criterion was responsible for the highest number o f Rose
positive to negative conversions. The final section o f Table 8.6 shows that persistence
proportions for ‘any current chest pain’ were higher than those for definite angina (Q) and Rose
angina (Q), but tended to be lower than those for all angina (Q). This illustrates that fewer
criteria are not necessarily associated with higher persistence. Persistence o f angina (Q)
increased with age from Q l to Q5, and from Q5 to Q92, but not from Q92 to Q96.

8.4.2.1 Diagnosed CHD and angina (Q) persistence
The strong association between CHD (DR) and angina (Q) persistence from Q l to Q5 was
described in section 8.4.2. Table 8.7 shows this relationship using each pair o f consecutive
questionnaires. The proportions with persistence o f angina (Q) and persistence o f definite
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angina (Q) are given separately for men with and without diagnosed CHD [CHD (DR)] on the
first occasion. A clear difference in symptom persistence between men with and without
diagnosed CHD was apparent for each pair o f assessments: persistence was greater for men with
CHD (DR) than for those without CHD (DR). The same pattern was seen when definite angina
(Q) was considered, although persistence proportions were consistently lower throughout. When
the analysis was restricted to men with angina (Q) who specifically reported diagnosed angina,
persistence percentages were very similar to those shown in the table for all CHD (DR): 84%,
79%, and 76% for all angina (Q); 60%, 61% 58% for definite angina (Q). These figures were
virtually unchanged if medical record was used in addition to self-report to define diagnosed
disease.

S.4.2.2 Treatment, occurrence of MI, and angina (Q) persistence among men with
diagnosed CHD at Q92
The association o f changes in treatment and occurrence o f MI with remission o f angina (Q)
from Q92 to Q96 was examined specifically among men with diagnosed CHD at Q92. O f all
947 men with CHD (DR) at Q92, 537 (56.7%) also had angina (Q) at Q92. This analysis is
based on all 374 o f the 537 men (mean age 64.7 years), who survived for a four-year period and
responded to the chest pain questionnaire at Q96. O f the 374 men, 280 (74.9%) continued to
report angina (Q) at Q96, while 94 no longer had angina (Q). Table 8.8 shows how changes in
medical treatment, and the occurrence o f an interim revascularisation or an interim MI (both
ascertained using medical record and subject report - see Table 8.8), were associated with
persistence o f angina (Q). Men who started or continued to use nitrates were much more likely
to continue to report angina (Q) at Q96 than men who stopped using or never used nitrates. The
association, was similar for other anti-anginal drugs, but the relationship was much weaker.
However the association with revascularisation was in the opposite direction. Men who
underwent revascularisation during the four-year period were much less likely to have persistent
symptoms than those who did not undergo invasive treatment. There was also a strong inverse
relationship between occurrence o f an MI during the four-year period and angina (Q)

264

persistence. With the exception o f ‘other anti-anginal drug use’ which was not significantly
related to persistence once nitrate use was accounted for, odds ratios were not materially
changed by adjustment for all the factors above, or by further adjustment for changes in
smoking status and other potential markers o f CHD severity at Q92 [grade II angina (Q), PMI
(Q), breathlessness, and type o f diagnosed CHD at Q92] (Table 8.8). Age group and changes in
smoking status were not associated with angina (Q) persistence. These results were similar if
‘any current chest pain’ at Q96 was used as the outcome rather angina (Q), or if medical record
was used in addition to subject report to define the group included in analysis.

8.4.3 PERSISTENCE OF REPORTING OF PMI (Q)
The consistency o f positive reporting o f PMI (Q) between questionnaires was generally very
low. O f 636 men reporting PMI (Q) at Q l who survived to Q5, only 280 (44.0%) again reported
PMI (Q) at Q5. The corresponding proportions were 31.3% (141/451) from Q l to Q92, and
35.6% (133/374) from Q l to Q96. The different definition o f PMI (Q) used at Q l did not seem
to explain the high variability: the rate o f persistent positive reporting was marginally lower
(43%) if all men reporting severe prolonged chest pain at Ql (regardless o f site o f pain) were
included in the PMI (Q) positive category. For identical self-administered questionnaires
persistence proportions for a positive report were also low from Q5 to Q92 (47.0%; 217/462),
and from Q5 to Q96 (47.1%; 165/350), but higher from Q92 to Q96 (63.3%; 266/420). As with
angina (Q), there was a tendency for persistence to increase with increasing age across the
middle-age range. The relationship o f PMI (Q) at Q l and Q5 with major CHD outcome
subsequent to Q5 was similar to that seen for angina (Q). PMI (Q) at Ql and PMI (Q) at Q5
were independent predictors of major CHD outcome: age-adjusted hazard ratios (95% Cl) were
1.7 (1.3, 2.2) for PMI (Q) at Q l only, 2.7 (2.2, 3.4) for PMI (Q) at Q5 only, and 3.5 (2.8, 4.4)
for PMI (Q) on both occasions.

265

8.4.4 REPEA TA BILITY ST U D Y

Appendix 3 presents the results o f a small repeatability study carried out in 2000 among 114
men in a London general practice. In contrast to the long-term variability o f questionnaireelicited angina symptoms, the repeatability study suggests that short-term consistency is
extremely high for angina (Q) [kappa=0.9] and is moderate to high for angina definitions
requiring additional criteria [kappa=0.7]. Repeatability was somewhat lower for PMI (Q)
[kappa=0.6].

8.5 DISCUSSION
In this chapter, the extent o f persistence o f questionnaire-elicited chest pain has been examined,
and the outcome o f persistent and transient angina symptoms assessed. The repeated
assessments o f chest pain in the BRHS enable examination o f patterns o f symptom persistence
over a period o f years, but they cannot be used to evaluate repeatability. For this reason,
repeatability was examined in additional study. Together, the results provide further insight into
the issue o f angina symptom variability.

8.5.1 PERSISTENCE OF ANGINA SYMPTOMS

8.5.1.1 Comparison with other studies
Previous studies o f annually repeated assessments o f the Rose questionnaire have found that
40% to 60% o f individuals positive for Rose angina (Q) on a particular occasion were negative
on a second assessment*^^’’^^’’*^’'^^'^°^ and similar numbers changed from negative to positive
giving a relatively stable prevalence. With longer periods between assessments, as in the BRHS,
new cases o f angina and a rising prevalence in the ageing population would be expected.
However, the rates o f positive to negative conversion seen in this study for definite angina (Q)
[47-61%] and for the original Rose definition (49-66%) were similar to those seen in studies
based on annual assessments. In fact, there was no obvious association o f length o f time
between assessments with angina symptom persistence, although both age and the method o f
questionnaire administration could confound this comparison. A significant number o f positive
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to negative conversions from definite angina (Q) [and Rose angina (Q)] were due to lack of
fulfilment o f the criteria additional to exertional chest pain at the second assessment. When
angina symptoms were defined as any exertional chest pain [all angina (Q)], positive to negative
conversion rates were considerably lower at 32-45%. Nevertheless, the most frequent reason for
positive to negative conversions was that men who had angina symptoms on one occasion
reported no current chest pain subsequently. A similar result was found in the ARIC study
These results suggest that, while inconsistency in the experience or reporting o f precise
characteristics o f effort-related pain certainly contributes to the phenomenon o f positive to
negative conversions for Rose angina, true disappearance or remission o f angina-like chest pain
is also likely to be important. Further support for this comes from studies in which angina has
been defined by clinical interview. Although it is more difficult to assess patterns o f angina
persistence in clinical studies because the criteria defining ‘typical’ angina are generally not
explicitly stated, several studies have noted that, o f subjects classified by a physician as positive
for typical angina at one assessment and negative at a subsequent assessment, the majority
reported the complete absence o f chest pain on the second occasion.^'’^'*’*^^’^''^

8.5.1.2 Repeatability
To what extent do changes in an individual’s response to the Rose questionnaire indicate an
inherent unreliability o f the instrument? The results from the small repeatability study presented
in Appendix 3 give initial evidence to suggest that this is not the case: repeatability (over a fourweek period) was very high for angina (Q), and was moderate to high for the stricter definitions.
Similarly, in the Lipid Research Clinics study, kappa statistics ranged from 0.57 to 0.72 for
repeatability o f Rose angina (mostly based on same-day repeated assessment).^®^ Raw data are
not given and other angina definitions were not examined. In that study, repeatability was higher
for men than for women, but no clear association with age was apparent. It is clear from these
results that short-term repeatability, although possibly lower for Rose angina than for all angina
(Q), is far higher than annual ‘r e p e a t a b i l i t y T h i s gives further support to the interpretation
that long-term variability is primarily due to true changes in symptom status.

267

8.5.2 ANGINA SYMPTOM PERSISTENCE AND PROGNOSIS
In this study, angina (Q) persistence was strongly associated with other indicators o f CHD.
Similar results have been reported previously for CHD manifestations such as pre-existing
MI,^°’ ECG abnormality'*^ and nitrate use,^°' although the relationship with carotid wall
thickness measured by ultrasound was less clear.^®' In addition, these present results
demonstrate a strong association between angina symptom persistence and subsequent major
CHD events, with increasing risk for men with angina (Q) on none, one, and two occasions.
Such a relationship was suggested for clinical angina in the Framingham study, in which 12% o f
50 men and 6% o f 47 women with persistent uncomplicated angina had an MI within 4 years
compared to none o f the 61 subjects whose angina was transient (symptoms apparent at one
biennial examination but absent at the next).^"* In Framingham, as in this present study, levels o f
classical risk factors did not differ between men with persistent and ‘transient’ angina, and this
led the investigators to conclude that men with transient symptoms also had ‘true’ angina. In
this present study, men with persistent angina symptoms had double the major event risk of
those with ‘transient’ symptoms (present at Q l but not at Q5), but those with transient
symptoms also had moderately increased risk. The fact that men with angina (Q) at Q5 only had
a poorer prognosis than the group with angina (Q) at Q l only would be expected as the former
group most likely included a substantial proportion o f men who had new angina at Q5 (rather
than ‘variable’ symptoms). Furthermore, men with angina (Q) at Q5 were not required to have
survived for 5 years with angina (Q) in order to be included in analysis, and they had a high
short-term risk from Q5 (Figure 8.1). It has been noted previously that the relative risk
associated with angina (Q) lessened with increasing length o f follow-up from the original
assessment (chapter 6; 6.4.2.2).

8.5.3 REMISSION OF ANGINA SYMPTOMS
In the BRHS, not all men with a pre-existing diagnosis o f angina reported current exertional
chest pain on any particular occasion (see chapters 4 and 5). However, among men with
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diagnosed CHD and angina (Q) at a particular assessment, the rate o f remission o f symptoms
over a period o f years was relatively low (20-25%), even during the 1990s, when medical and
surgical interventions for angina were more common. The fact that apparent remission o f
symptoms was much less frequent among men with established CHD than among those without
emphasises that changes in anti-anginal treatment, invasive interventions, occurrence o f an MI,
and inactivity due to very severe disease, are not the major explanations (as these factors occur
either solely or more commonly among men with a CHD diagnosis). In fact, among the sample
as a whole, physical inactivity and occurrence o f MI were associated with persistence o f
symptoms, suggesting that, among unselected subjects who survive for repeated assessments,
angina (Q) persistence is primarily a marker o f disease severity or o f the likelihood o f genuine
disease. It is impossible to estimate what proportion o f men with transient angina (Q) in the
absence o f diagnosed CHD had genuine ischaemic pain. O f all men with angina (Q) but without
diagnosed CHD at Q l, most were free o f a CHD event or diagnosis and apparently free o f
symptoms five years later. Nevertheless this group appeared to have moderately elevated
subsequent major CHD risk and a higher likelihood o f reporting symptoms in the future,
suggesting that even apparently transient angina (Q) may be associated with increased
likelihood o f genuine CHD.

8.5.3.1 Treatment, MI, and angina symptom remission
While CHD treatments clearly do not explain the majority o f cases of remission o f angina-like
chest pain in the population, it is interesting to examine their association with chest pain
persistence specifically among men in whom a diagnosis o f CHD has been established. The
results presented in chapter 4 (4.4.3) showed that, among men with diagnosed CHD, men with
angina (Q) were more likely to be using nitrates but less likely to have a history o f
revascularisation than those without angina (Q). The analyses presented in this chapter (Table
8.8) revealed a similar pattern when changes in these interventions were related to changes in
angina syrriptoms status. The striking effect o f revascularisation on symptom remission was
unchanged by adjustment for other anti-anginal treatments and potential markers o f CHD
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severity, suggesting that revascularisation was highly effective in resolving anginal symptoms,
at least in the short term. This is in agreement with results from clinical trials based on selected
patient groups with severe disease.^^’^^’'^^^’'*^* The relationship between occurrence o f MI and
remission o f angina symptoms was also striking. It is possible that a reduction in physical
activity level after MI may explain remission o f angina. However the phenomenon of
‘spontaneous’ angina remission after MI has been observed clinically, and may be due to
destruction o f ischaemic myocardium. It is important to note that among all men with angina
symptoms, this relationship between ‘interim’ MI and symptom remission was not apparent
and, as previously noted, at Q1/Q5 the association was in the opposite direction (as found in the
Framingham s t u d y T h i s is most likely due to confounding: men who had an interim
infarction were more likely to have severe or genuine disease and therefore more likely to have
persistent symptoms.

8.5.4 SYMPTOMS, DIAGNOSIS, AND REPORTING PERSISTENCE
The BRHS chest pain questions used to define angina symptoms were intended to ascertain
current exertional chest pain. The results discussed above suggest that angina (Q) should be
viewed as a measure o f current symptoms, not lifelong symptom history. It appears to be
reproducible in the short term, but the analyses relating to treatment change also suggest it is a
‘responsive’ measure'^^^ i.e. sensitive to changes over time in a subjects’ experience o f
exertional chest pain. However the lack o f consistency in reporting of PMI (Q) over time was
even greater than that seen for angina (Q), yet the former was intended to assess the occurrence
o f a previous ‘fixed’ event (“have you ever had a severe pain..”), not a current state. If answered
correctly on a first occasion, a response should not change from positive to negative. Very high
rates o f positive to negative conversion for PMI (Q) have also been reported in two other
s t u d i e s , s u g g e s t i n g that this question cannot be relied upon to elicit lifelong history. In
contrast, the BRHS questions on recall o f doctor-diagnoses (which also ascertained a previous
event: “have you ever been told by a doctor..”), had high, albeit not perfect, consistency:
persistence rates were double those seen for PMI (Q) [chapter 5; Table 5.8]. Similarly, another
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study found that agreement between subject report and medical record was lower for a history
o f acute severe chest pain than for a diagnosis o f

One possible explanation is that

regardless o f the phrasing o f symptom questions they may be interpreted as asking about current
or recent symptoms. Alternatively, perception o f previous pain may change considerably over
time; there may be a tendency when looking back to minimise or forget the duration or severity
o f symptoms. It is interesting that for PMI (Q) as well as for angina (Q), both current (Q5) and
previous (Q l) measures were independently predictive o f major CHD events subsequent to Q5.
When a similar analysis was performed for CHD (DR), the measure o f previous status did not
add to prediction o f events once current status was accounted for (data not shown).

8.5.5. PERSISTENCE OF ANGINA (Q): OVERVIEW
The results in this chapter suggest that the high rate o f apparent remission o f symptoms that has
been observed in repeated response to the Rose questionnaire is partly related to use o f the strict
Rose definition. Higher rates o f persistence are apparent using the wider definition o f any effortinduced chest pain, and such a definition does not appear to compromise specificity as measured
by the association with subsequent major CHD events. Nevertheless, the variability is also
likely to be due to genuine ‘disappearance’ o f exertional pain. It is probable that when whole
populations are considered, or when people without established CHD are examined specifically,
a significant reason for remission o f angina-like chest pain is that the symptoms were not due to
CHD in the first place. However, even transient angina symptoms may increase the likelihood
o f a subsequent major CHD event. Among men with established CHD who have anginal chest
pain, revascularisation is associated with symptom remission, but ‘spontaneous‘ remission
appears to be relatively uncommon. Occurrence o f an MI may be one mechanism through which
it occurs.
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Table 8.1 A ssociation betw een chest pain status at 0 1 and chest pain status at 0 5 am ong 7109
men w ho com pleted both questionnaires

(i) Classification o f angina (O) type
Chest pain status at Q5

N o chest pain

Non-exertional

P ossible

D efinite

chest pain

angina (Q)

angina (Q

Chest pain status at Q l

n(% r
N o chest pain

4 192 (87.9)

295 (6.2)

123 (2.6)

1 5 7 (3 .3 )

Non-exertional pain

1169 (64.2)

449 (24.7)

89 (4.9)

1 1 4 (6 .3 )

P ossible angina (Q)

76 (36.0)

3 7 (1 7 .5 )

46 (21.8)

52 (24.6)

D efinite angina (Q)

89 (28.7)

3 4 (1 1 .0 )

67 (21.6)

120 (38.7:

tii) Classification o f aneina fO') grade

Chest pain status at Q5

N o chest pain

Non-exertional

Grade 1

Grade 11

chest pain

Angina (Q)

angina (Q

Chest pain status at Q l

n(% r
N o chest pain

4192 (87.9)

295 (6.2)

232 (4.9)

4 8 (1 .0 )

Non-exertional pain

1169 (64.2)

449 (24.7)

167 (9.2)

36 (2.0)

Grade 1 angina (Q)

150 (33.6)

6 4 (1 4 .3 )

173 (38.7)

6 0 (1 3 .4 )

Grade 11 angina (Q)

1 5 (2 0 .3 )

7 (9 .5 )

25 (33.8)

27 (36.5)

^Row percentage i.e. percentage o f men in initial state w ho were in subsequent state
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Table 8.2 A ssociation o f angina (O ) at 0 1 and/or 0 5 with other indicators o f CH D and with risk
factors: 7109 m en w ho com pleted both questionnaires

Angina (Q ) status at Q I/Q 5
N one

Q l only

Q5 only

Q l and Q5

6105

236

483

285

54.8 (5.8)

56.0 (5.5)

56.6 (5.7)

58.1 (5.2)

Grade II angina

9.3 (22)

17.4 (84)

3 9 .3 (1 1 2 )

D efinite angina (Q)

52.1 (123)

56.1 (271)

83.9 (239)

N"

A ge at Q5 Mean (SD )

From Q l or Q5: % (n)

PMI (Q )

9.3 (569)

25.0 (59)

41.1 (198)

6 5 .6 (1 8 7 )

A ngina (DR )

1 .1 (6 9 )

13.6 (32)

2 9 .3 (1 4 1 )

6 1 .5 (1 7 4 )

CHD (D R )

3.3 (204)

18.6 (44)

4 1 .7 (2 0 1 )

6 9 .0 (1 9 6 )

ECG ischaem ia

11.8 (721)

1 8 .6 (4 4 )

1 9 .5 (9 4 )

36.8 (105)

Breathlessness

1 1 .6 (7 0 7 )

4 7 .5 (1 1 2 )

33.8 (162)

60.7 (173)

C alf pain on walking

8.7 (462)

2 7 .0 (5 7 )

1 9 .5 (8 6 )

36.5 (95)

From Q l only: % (n)

From medical record (Q l to Q5): % (n)
Angina (GP) Q l to Q5

I.O (62)

4 .7 (1 1 )

2 1 .9 (1 0 6 )

28.1 (80)

MI (GP) Q l to Q5

1.0 (63)

2.1 (5)

1 3 .9 (6 7 )

9.8 (28)

CABG (G P )Q I toQ 5'’

0.1 (7)

2.5 (6)

0 .2 (1 )

2.1 (6)

Total cholesterol (m m ol/l)

6.3 (I.O)

6.3 ( I .I )

6.5 ( I .I )

6.5 ( I .I )

Systolic BP (mmHg)

144.6 (20.5)

143.9 (21.3)

147.4 (21.1)

146.3 (22.4)

25.4 (3.1)

25.5 (3.4)

2 5 .6 (3 .4 )

2 5 .9 (3 .6 )

M oderate/vigorous activity'’

4 0 .0 (2 4 1 1 )

28.4 (65)

27.8 (133)

1 8 .5 (5 2 )

Current smoker

39.0 (2372)

41.5 (98)

50.1 (242)

46.7 (133)

From Q l only: Mean (SD )

BM I (k g/m ^ ).
% (n )

®Subsequent denominators differ due to m issing values; '’There were no PTCAs from Q l to Q5; ‘’equivalent to very
frequent recreational activity or sporting activity at least once a week.

273

Table 8.3 Risk o f maior CH D event from 0 5 to D ecem ber 1995^ according to angina (Q ) at 0 1 and/or 0 5 : i) in all men; ii) in men with a history o f diagnosed
CH D at 0 5 : iii) in men w ithout a history o f diagnosed CH D at 0 5

(i) All men (N=7109~)

(ii) M en with a history o f

(iii) M en without a history o f
a

Major CHD
N

event rate'’

Major CHD
HR‘* (95% C l)

N

(no. o f events)

event rate*’

:

—^

Major CHD
HR" (95% C l)

N

(no. o f events)

event rate'’

HR'' (95% C l)

(no. o f events)

Angina (Q ) at:
Ql

Q5

No

No

6105

9.2 (585)

1

238

32.0 (70)

1

5862

8.4 (515)

1

Y es

No

236

14.6 (36)

1 .5 4 (1 .1 0 ,2 .1 6 )

47

26.4 (12)

0.78 (0.42, 1.44)

189

12.2 (24)

1.42 (0.94, 2.14)

No

Y es

483

24.3 (114)

2.61 (2 .1 3 ,3 .1 9 )

212

38.3 (71)

1.1 6 (0 .8 3 , 1.61)

270

1 5 .8 (4 3 )

1.93 (1 .4 1 ,2 .6 3 )

Y es

Y es

285

35.9 (90)

3.45 (2.75, 4.32)

198

45.2 (71)

1.26 (0.91, 1.76)

86

2 0 .5 (1 8 )

2 .4 0 (1 .5 0 ,3 .8 5 )

7109

11.1 (825)

695

37.5 (224)

6407

8.8 (600)

TOTAL

men had m issing cause o f death; '’CHD (DR ) at Q l or Q5, or MI (GP) or angina (GP) from Q l to Q5. 7 men had m issing information for diagnosed CHD status '’age-adjusted major CHD event
rate /1 000 person-years by direct standardisation to age-structure o f all responders to Q5 (mean age 55 years); ‘'age-adjusted hazard ratio

Table 8.4. Age-adiusted^ major C H D event rates^ (SE ) from 0 5 to 31^ D ecem ber 1995 bv chest
pain status at 0 1 and 0 5 : 7109 m en w ho com pleted both questionnaires

(i) Angina (O) classification
Q5
N o CP"

N on-E x CP'*

Angina (Q)

TOTAL

N o CP"

9.0 (0.5)

12.3 (2.1)

26.4 (3.2)

10.1 (0.5)

N on-E x CP'*

9.6 (0.9)

8.4 (1.4)

21.4 (3.4)

10.6 (0.8)

A ngina (Q)

15.0 (3.0)

13.4 (4.3)

35.9 (4.2)

24.8 (2.3)

TOTAL

9.3 (0.4)

1 0 .2 (1 .1 )

28.0 (2.0)

Ql

Hi) Angina (0 ) type classification
Q5
N o CP/

Possible

Definite

N on-E x CP

angina (Q)

angina (Q)

N o C P/N on-Ex CP

9.2 (0.4)

21.2 (3.3)

26.5 (3.2)

10.3 (0.4)

Possible angina (Q)

9.2 (2.8)

4 8 .5 (1 1 .0 )

5 8 .8 (1 9 .8 )

23.0 (3.4)

D efinite angina (Q)

19.9 (4.0)

31.4 (7.2)

3 2 .8 (6 .1 )

26.1 (3.1)

TOTAL

9.4 (0.4)

26.9 (3.0)

28.8 (2.8)

TOTAL

Ql

(iii) Angina (O') grade classification
Q5
N o CP/

Grade 1

Grade 11

TOTAL

N on-Ex CP

angina (Q)

angina (Q)

N o CP/ N on-E x CP

9.2 (0.4)

22.1 (2.4)

36.9 (7.4)

10.3 (0.4)

Grade I angina (Q)

14.1 (2.5)

31.5 (4.8)

38.2 (9.8)

22.8 (2.4)

Grade II angina (Q)

19.2 (9.6)

4 2 .4 (1 7 .7 )

64.0 (23.3)

39.1 (8.4)

TOTAL

9.4 (0.4)

25.1 (2.2)

39.9 (5.6)

Ql

®Age-adjustment by direct standardisation to age-structure o f all responders to Q5 (mean age 55 years); '’Event rates
/lOOO person-years; '’N o CP=no ehest pain; ‘'Non-Ex CP=non-exertional chest pain
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Table 8.5 CHD outcome and angina symptom persistence among men without CHD (DR) at 01
bv angina (Q) status at 01

Angina (Q) at Q l
Y es (N = 363“)

N o (N = 6938“)

n

%

n

%

Death

20

5.5

206

3.0

Non-fatal MI (GP)

11

3.0

128

1.8

CABO (GP)

2

0.6

4

0.06

Angina diagnosis (GP)

19

5.2

116

1.7

Subject-reported CH D diagnosis'’

18

5.0

66

1.0

Event hierarchy from Q l to QS’’:

Angina (Q) at Q5?

TOTAL

(total: 70; 19.3%)

(total: 520; 7.6%)

Yes

86

23.7

270

3.9

No

189

52.1

5862

84.5

Missing'*

18

5.0

286

4.1

363

100

6938

100

“7301 men with com plete data for angina (Q) and diagnosed CHD status at Q l; ’’Categories are mutually exclusive;
‘’CHD (D R ) at Q5 ‘'Non-responders to Q5 or m issing response to chest pain questionnaire at Q5
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Table 8.6 Response to the chest pain questionnaire at 0 5 . 0 9 2 and 0 9 6 among men reporting
any current chest pain, angina (OT definite angina (O) and Rose angina (O) on the previous
occasion

Average years between assessments:

Angina (Q) on first occasion (N°)\

Q lt o Q S

Q 5 to Q 9 2

Q 9 2 to Q 9 6

5

8.6

3.9

521

499

572

Chest pain status on
subsequent occasion % (n)
N o chest pain

3 1 .7 (1 6 5 )

1 9 .8 (9 9 )

Non-exertional chest pain

13.6 (71)

1 7 .2 (8 6 )

8.7 (50)

Angina (Q)

54.7 (285)

62.9 (314)

68.0 (389)

310
310

287

380

N o chest pain

28.7 (89)

1 9 .9 (5 7 )

23.4 (89)

Non-exertional chest pain

11.0 (34)

1 1 .8 (3 4 )

7.6 (29)

Possible angina (Q)

21.6 (67)

1 5 .0 (4 3 )

1 8 .9 (7 2 )

D efinite angina (Q)

3 8 .7 (1 2 0 )

53.3 (153)

5 0 .0 (1 9 0 )

258

231

279

N o chest pain

26.7 (69)

1 9 .9 (4 6 )

27.2 (76)

Non-exertional chest pain

.

Definite angina (Q) on first occasion (Ifi):

22.3 (133)

Chest pain status on
subsequent occasion % (n)

Rose angina (Q) on first occasion (N°):

Chest pain status on
subsequent occasion % (n)

9.3 (24)

11.3 (26)

5 .7 (1 6 )

Exertional chest pain, no change in activity

2 .3 (6 )

1.3 (3)

1 .1 (3 )

Change in activity, pain not relieved

8.9 (23)

3 .0 (7 )

4 .3 (1 2 )

Pain relieved, not within 10 minutes

6 .6 (1 7 )

3 .9 (9 )

3 .6 (1 0 )

Relieved within 10 minutes, wrong site

12.0 (31)

1 0 .0 (2 3 )

10.0 (28)

R ose angina (Q)

34.1 (88)

5 0 .6 (1 1 7 )

4 8 .0 (1 3 4 )

2432

1170

1363

N o chest pain

57.0 (1334)

30US(358)

4 1 .6 (5 6 7 )

Chest pain

4 3 .0 (1 0 0 8 )

69.4 (812)

58.4 (796)

Any current chest pain on first occasion (N°):

Chest pain category
on subsequent occasion (%)

“Number o f men with chest pain [angina (Q); definite angina (Q); Rose angina (Q); any current chest pain] on first
occasion who survived and responded to chest pain questionnaire on the second occasion
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Table 8.7 Response to the chest pain questionnaire at 0 5 . 0 9 2 and 0 9 6 among men reporting any angina TO) and definite angina (O) on the previous
occasion, bv diagnosed CHD status ^
Q lt o Q S

Q 5 to Q 9 2

Q 92 to Q 96

Angina (Q) on first occasion (N*)\

521

499

572

D iagnosed CHD on first occasion:

Y es

No

Y es

No

Y es

No

197

323

231

268

374

198

N o chest pain

12.7

43.2

13.4

25.4

16.6

35.9

Non-exertional chest pain

6.6

18.0

10.0

23.5

8.6

9.1

Angina (Q)

80.7

38.7

76.6

51.1

74.9

55.1

Chest pain status on subsequent occasion (%)

K)

oo

Definite angina (Q) on first occasion (N^):

310

Diagnosed CHD on first occasion:

Yes

No

Yes

No

Y es

No

135

175

151

136

270

110

14.1

40.2

13.9

26.5

15.9

41.8

Non-exertional chest pain

5.9

14.9

7.9

16.2

8.1

6.4

Possible angina (Q)

26.7

17.8

18.5

11.0

19.6

17.3

Definite angina (Q)

53.3

27.0

59.6

46.3

56.3

35.4

287

380

Chest pain status on subsequent occasion (%)
N o chest pain

“CHD (DR); *^umber o f men with angina (Q )/definite angina (Q) on first occasion who survived and responded to the chest pain questionnaire on second occasion

Table 8.8 Association of changes in treatment and interim events with angina (O) persistence from 0 9 2 to 0 96. among 374 men with angina (Q) and CHD
(DR) at 0 9 2 who survived to 0 9 6
N

% angina (Q)

Age-adjusted 0 R “

Adjusted'’ OR

Fully adjusted® OR

persistence
Changes in factors from Q92 to Q96:
Change in nitrate use**:

N ever used

140

57.1

1

I

1

Stopped using

28

53.6

0.9 (0.4, 1.9)

1.4 (0.6, 3.9)

1.5 (0.6, 4.0)

Started using

118

91.5

8.1 (3.9, 16.9)

8.0 (3.7, 17.2)

7.4 (3.3, 16.2)

87

87.4

Continued

Change in other anti-anginal® use:

w
VO

5.3 (2.6, 10.8)

5.6 (2.5, 12.3)

4.5 (2.0, 10.3)

p<0.001

p<0.001

p<0.001

N ever used

100

68.0

I

1

1

Stopped using

34

47.1

0.4 (0.2, 0.9)

0.6 (0.2, 1.5)

0.6 (0.2, 1.6)

Started using

73

79.5

1.9 (0.9, 3.8)

1.2 (0.5, 2.6)

1.1 (0.5, 2.6)

Continued

166

82.5

2.3 (1.3, 4.1)

1.5 (0.8, 2.9)

1.6 (0.8, 3.3)

p<0.001

p= 0 .2 4

p= 0.22

78.2

1

1

1

4&8

0 .2 4 (0 .1 2 , 0.47)

0 .3 8 (0 .1 6 , 0.91)

0 .3 6 (0 .1 4 , 0.90)

p<0.001

p = 0 .032

p=0.031

Occurrence o f CA BG/PTCA

No

331

from Q92 to Q96^

Yes

43

Occurrence o f Ml

No

345

76.5

1

1

1

from Q92 to Q96^

Y es

29

55.2

0 .3 6 (0 .1 6 , 1.78)

0.28 (0.10, 0.77)

0.24 (0.08, 0.68)

p^O.012

p= 0.015

“Odds ratio; '^adjusted for age and all factors shown; ^adjusted for age and all factors shown plus changes in smoking status from Q 92 to Q96, and grade II angina (Q) at Q92, PMI (Q) at Q92,
breathlessness at Q 92, diagnosed CHD status at Q 92 [MI (D R ) and angina(DR); MI (DR ) only; angina (DR ) only]. 369 subjects had com plete data; ‘*1 man had m issing information on antianginal m edication use; ®beta-blockers, calcium channel blockers, potassium channel activators; ^defined according to GP record from Q 92 to Decem ber 1995 or subject report o f event at Q96
that occurred between 1993 and 1996.

Figure 8.1 Cumulative proportion o f men free o f a major CHD event (from 0 5 to December
1995^) bv angina (0 ) status at 01 and 05: 7109 men who completed both questionnaires

N either Ql nor 05

o

c

0
t
â

1

01 and 05

60
50

0)

40

iS

30

>

3
E
3
o

20
10

4
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8

Y ears of follow-up

*7 m en had m issin g c a u se s o f death
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CHAPTER 9. CHEST PAIN AND CORONARY HEART DISEASE DIAGNOSIS AND
INVESTIGATION

9.1 SUMMARY
The effect o f socio-demographic factors and symptom characteristics on (i) medical recognition
of angina, and (ii) secondary referral for angina, was assessed. The main analyses were crosssectional, based on Q92 and Q96. Among men with angina symptoms, the likelihood o f medical
recognition o f CHD increased strongly with age, but did not vary according to social class
(manual compared to non-manual), geographic region (south compared to other regions), or
smoking status. However symptom characteristics were strongly associated with medical
recognition o f CHD. In particular, medical recognition was much more likely among men with
definite angina (Q) than among those with possible angina (Q). Among men who had
uncomplicated diagnosed angina, the prevalence o f secondary referral (cardiological referral,
exercise testing or angiography) had an exceptionally strong inverse relationship with age, but
there was no consistent effect of geographic region or social class. There was a tendency for
referral prevalence to be lower among men who had smoked regularly compared to those who
had never smoked.

9.2 INTRODUCTION
9.2.1 SUMMARY OF BACKGROUND
Some previous studies have suggested that, in Britain, rates o f cardiological intervention for
angina may vary by socio-demographic factors (age, sex, social class, geographic location,
ethnicity, and smoking status) in a manner that is not commensurate with need.^^'^ '^*^’ However
the evidence is inconsistent, many previous results have been based on ecological correlations,
rather than analysis at an individual subject level, and the stage at which these inequalities may
occur is unclear. Little is known about socio-demographic variation in processes that occur early
in the care pathway, such as initial diagnosis and management. This chapter aims to ascertain
whether socio-demographic factors influence medical recognition o f angina and referral for
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further investigation. This issue may have implications for the management o f chest pain and
angina, which would have particular relevance for primary care.

9.2.2 OBJECTIVES
The objectives o f this chapter are: (i) to assess whether, among men with angina-like chest pain,
the likelihood o f medical recognition o f CHD varies according to socio-demographic factors
(age, social class, geographic region, and cigarette smoking) and angina symptom type [definite
or possible angina (Q)]; (ii) to assess whether, among men with diagnosed angina, socio
demographic factors are associated with referral to secondary care.

9.2.3 CONTENT
Sections 9.4.1 to 9.4.3 deal with the association between angina symptoms and medical
recognition o f CHD, and sections 9.4.4 and 9.4.5 address the association between diagnosed
angina and secondary referral for CHD. This chapter is specifically concerned with
uncomplicated angina. Men with a history o f diagnosed Ml are excluded from analyses due to
the different pattern o f diagnosis and management of this condition. In section 9.4.1, the
prevalence o f subject-reported diagnosed angina among men with angina symptoms is presented
according to socio-demographic factors and symptom characteristics, using data from all four
questionnaires (Q l, Q5, Q92 and Q96). These cross-sectional analyses are developed using Q92
(section 9.4.2), as this allowed more comprehensive ascertainment o f medically recognised
CHD and provided more contemporary data. The prospective relationship between angina
symptoms and diagnosis is also briefly considered (9.4.3). Sections 9.4.4 and 9.4.5 use data
from Q92 and Q96 to examine the cross-sectional association o f socio-demographic factors with
secondary referral and investigation among men with uncomplicated diagnosed angina. Section
9.4.6 considers ‘tow n’ effects on diagnosis and referral.
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9.3 M E T H O D S

9.3.1 DEFINITION OF MEDICAL RECOGNITION AND SECONDARY REFERRAL
Medical recognition o f CHD was assessed among men with uncomplicated angina symptoms
[angina (Q)] at Q92. Cardiological referral (and/or cardiological investigation) was assessed
among men with uncomplicated diagnosed angina [either angina (DR) or angina (GP)] at Q92
(for new cases since Q l) and at Q96 (for new cases since Q92). In all analyses based on Q92
and Q96, criteria for exclusion o f diagnosed MI were either subject-reported diagnosed MI [MI
(DR)] or MI (GP). ‘Medical recognition o f CHD’ was defined at Q92 to include subjectreported angina diagnosis, revascularisation, or nitrate use at Q92, or GP-recorded angina,
revascularisation or ‘possible ME from Q l to Q92. Subject-reported diagnoses were included
on the basis of the validity study presented in chapter 5, and the broad definition o f ‘medical
recognition’ was chosen in order to ensure high sensitivity. A further outcome variable:
‘medical recognition or consideration o f CHD’ additionally included subject-reported secondary
referral at Q92. Secondary referral was recorded to have occurred if the subject reported ever
having had one or more o f the following at Q92: referral to a cardiologist, exercise ECG testing,
or coronary angiography. Very few men were classified as positive for secondary referral on the
basis o f the last criterion (angiogram) alone. The definition of secondary referral was intended
to capture all assessments related to further investigation o f angina (as exercise testing may be
available without cardiological referral, or other tests such as thallium scanning may be
performed.) Secondary investigation was defined at Q92 and Q96 as either exercise ECG testing
or coronary angiography. This outcome was used because there was no inquiry on cardiological
referral at Q96.

9.3.2 EXPLANATORY VARIABLES

9.3.2.1 Socio-demographic factors
The four factors o f primary interest were: (i) age, (ii) social class, (iii) geographic region, (iv)
smoking status. Social class at Q l (chapter 3, 3.5.1.4) [grouped as non-manual versus
manual/Armed Forces] is based on longest-held occupation and would not be expected to
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change over the course o f the study for the vast majority o f men. Two further measures o f social
class were defined at Q92 (chapter 3; 3.6.3.5): housing tenure (grouped as owner occupier
versus other) and number o f cars available in the household (grouped as none, one, two or
more). Geographic region at Q l (chapter 3, 3.5.1,4) was grouped as the south o f the country
versus all other regions. The broad grouping was used first in order to specifically address
whether there were ‘north/south’ differences in angina diagnosis and management, and second
to minimise possible measurement error caused by subjects relocating since Q l.

9.3.2.2 Other factors
Chest pain classifications have been defined previously (chapter 3; 3.5.1.1 and 3.6.3.1). The
variable o f primary interest in the analyses related to medical recognition was angina (Q) type
(‘definite’ versus ‘possible’). Other diagnoses were defined according to subject recall;
locomotor disability and self-assessed health (3.6.3.3), breathlessness (3.6.3.1), and ‘respiratory
condition’ (chapter 4; 4.3) have been defined previously.

9.3.2 3 General practice consultation
Frequency o f general practice consultation (chapter 3; 3.6.2.1) was available only for men who
had survived to year eight o f the study. In this chapter, total consultation frequency from years
six to eight is used, grouped into three categories: 0-2, 3-14, and >15.

9.3.3 STATISTICAL METHODS
The main analyses are cross-sectional. Logistic regression was used to examine: (i) the
associations between factors and medical recognition o f CHD among men with angina
symptoms, (ii) the associations between factors and secondary referral among men with
diagnosed angina. Additional analyses were carried out in order to examine heterogeneity
between towns with respect to diagnosis and referral. This was done by including town as a
‘random effect’ in logistic regression models (see Appendix 2). Results are presented as odds
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ratios with 95% confidence intervals. In all models, age adjustment was carried out using a
categorical age variable to allow for a non-linear association with outcome.

9.4 RESU LTS
9.4.1 ANGINA SYMPTOMS AND DIAGNOSIS: Q l, Q5, Q92, Q96
Considering men with angina (Q) at each questionnaire separately. Table 9.1 shows how the
likelihood o f angina diagnosis (by subject-report) varied according to socio-demographic factors
and chest pain characteristics. In each analysis, men who reported diagnosed Ml were excluded.
For many factors, the pattern o f association was broadly similar at each questionnaire, despite
the difference in age distribution and calendar time. O f note is the marked positive association
between age and likelihood o f diagnosis, which was apparent across the entire age range (and
explained a large part o f the increase in overall diagnosis prevalence from Q l to Q96). There
was no consistent or significant association with geographic region or social class. The pattern
o f association with smoking status was also similar at each assessment: the prevalence o f
diagnosed angina was somewhat lower among current smokers compared to ex-smokers and
never-smokers, which could in part be due to men giving up smoking on receiving a diagnosis
o f CHD. At each assessment there were strong associations with symptom characteristics. Men
with definite angina (Q) were much more likely to have a diagnosis o f angina than those with
possible angina (Q). Grade II angina (Q) also increased the likelihood o f diagnosis. PMI (Q)
was strongly associated with diagnosis, as were the markers o f chest pain frequency at Q l.

9.4.2 ANGINA SYMPTOMS AND MEDICAL RECOGNITION OF CHD AT Q92
The outcome variable used above (subject recall o f diagnosis) may not capture all cases o f
medically recognised CHD. Therefore the analysis based on Q92 was developed using the two
outcome variables defined in section 9.3.1: (i) medical recognition o f CHD, and (ii) medical
recognition or consideration of CHD. O f 5925 responders to Q92, 689 men were excluded due
to a history o f definite MI [n=649 with MI (DR) at Q l, Q5, or Q92, or Ml (GP) from Q l to
Q92] or missing chest pain data at Q92 [n=40]. Among the remaining 5236 men, 468 had
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angina (Q). Medical recognition o f CHD according to outcome (i) was present in 49.1%
(230/468) o f men with angina (Q) compared to only 4.3% (206/4768) o f those without angina
(Q). The corresponding figures for outcome (ii) were 62.4% (292/468) and 15.6% (743/4768)
respectively.

9.4.2.1 Age-adjusted associations
Table 9.2 shows the age-adjusted associations o f socio-demographic factors and chest pain
characteristics with outcomes (i) and (ii) defined above, among the 468 men with uncomplicated
angina (Q). Outcome (i), medical recognition o f CHD, rose markedly with increasing age, but
there was no association with geographic region, or with any o f the markers of social status
(social class, housing tenure, number o f cars). There was some evidence o f variation according
to smoking status: compared to never smokers, ex-smokers were more likely and current
smokers less likely to have medically recognised CHD. The odds o f medical recognition were
more than doubled for men with definite compared to possible angina (Q). When additional
Rose (and BRHS) criteria were considered individually, each appeared to contribute to the
increase in likelihood o f diagnosis: odds ratios (95% Cl) were 1.48 (0.90, 2.43) for the BRHS
site criterion, 1.86 (1.25, 2.74) for the Rose site criterion, 1.57 (1.08, 2.29) for the sternum
specifically, 3.03 (1.32, 6.94) for ‘stop or slow’ in response to pain, 2.72 (1.64, 4.52) for relief
within 10 minutes. PMI (Q) was also strongly associated with medical recognition, but the
relationship with angina (Q) grade was not significant. Men who had another circulatory
diagnosis (hypertension, stroke, diabetes, ‘other heart trouble’) were more likely to have
medically recognised CHD than those without such a diagnosis, but there was no significant
association with self-assessed health, disability, or breathlessness. However there was a marked
inverse association between ‘respiratory condition’ and medical recognition o f CHD. The
picture was broadly similar for outcome (ii), with some exceptions. The association with age
was weaker once secondary referral was included in the outcome, while the associations with
PMI (Q) and ‘other circulatory diagnosis’ became stronger (Table 9.2).
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9A.2.2 Independent associations
The association between angina (Q) type and medical recognition o f CHD was unchanged after
adjustment for the socio-demographic factors, indicators o f symptom severity [angina (Q)
grade, PMI (Q)] and ‘other circulatory diagnosis’. [Table 9.3 (i). Model A]. Equally the
relationships between socio-demographic factors and medical recognition changed little after
adjustment for the other variables. Model B in Table 9.3 (i) shows that additional adjustment for
the presence/absence o f a ‘respiratory condition’ had no noteworthy effect on the odds ratios of
most factors, but it did slightly attenuate the hazard ratios comparing current with never
smokers, and comparing manual with non-manual social class. This was because o f the inverse
association between the presence o f a respiratory condition and the likelihood o f angina
diagnosis, together with the fact that such a respiratory condition was much more prevalent
among current smokers (86%) than ex (55%) and never (53%) smokers, and was also more
prevalent among men o f manual (68%) rather than non-manual (46%) social class. Table 9.3 (ii)
also shows that the effects o f adjustment were similar for outcome (ii) [medical recognition or
consideration o f CHD].

9.4.2 3 Exclusion of men with long-standing symptoms or CHD diagnosis
In the above analyses, the initial onset o f angina symptoms may have occurred many years
before Q92. A sensitivity analysis was undertaken in which men with angina (Q) at Q l or Q5
(n=l 79) and those with a history o f diagnosed CHD at Q5 either by subject-report or GP-record
(an additional 15 men) were excluded, the aim being to restrict consideration to men whose first
episode o f angina-like chest pain occurred after Q5. Among the remaining 274 men, medical
recognition according to outcome (i) occurred in 121 (44.2%). The adjusted association between
angina (Q) type and medical recognition became stronger [odds ratio (95% Cl) for definite
compared to possible angina (Q): 2.9 (1.7, 5.0) using Model A] and was unchanged by further
adjustment for respiratory condition. The association with PMI (Q) was also strengthened [odds
ratio (95% Cl): 2.3 (1.2, 4.4) using Model B]. This analysis also gave an opportunity to examine
the association with smoking status defined at Q5, presumed to be prior to onset o f angina
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symptoms. The pattern o f association was identical to that seen using smoking status at Q92:
compared to never-smokers, the odds o f recognition were 1.23 for ex-smokers and 0.85 for
current smokers in Model A, and 1.26 and 1.05 respectively after further adjustment for
respiratory condition.

9.4.2.4 Frequency of general practice consultation
Receiving a diagnosis o f CHD is dependent on seeking medical help for chest pain. Rates o f GP
consultations in years 6 to 8 (which covers the period 1984-86 to 1986-88) were examined
among the 468 men with uncomplicated angina (Q) at Q92. Overall, o f 462 men with complete
data, 19% made fewer than 3 consultations, 51% consulted 3 to 14 times, and 31% had 15 or
more consultations. This compared to 31%, 56% and 14% respectively among men without
angina (Q). Among men with angina symptoms, older men tended to consult more frequently
than younger men, but there was no difference in consultation frequency by social class, region,
smoking status, or angina (Q) type (Table 9.4). Therefore, these data give no evidence to
suggest that consultation practice is a major confounder of the associations presented in sections
9.4.2.1 to 9.4.2.3

9.4.3

PROSPECTIVE ASSOCIATIONS: CHEST PAIN AND OCCURRENCE OF ANGINA

(GP)
Table 9.5 shows the rate o f acquisition o f angina (GP) [and o f any form o f medically-recorded
CHD] by current chest pain status among men without medically recognised CHD at Q l, Q5,
and Q92. At each questionnaire assessment, men with angina (Q) had a three to four-fold
increase in the rate o f subsequent occurrence o f a diagnosis o f angina [angina (GP)] compared
to those without angina (Q) [age adjusted HR (95% Cl): 3.3 (2.2, 5.0) and 4.2 (2.9, 6.2) during
five years from Q l and Q5 respectively, and 3.8 (2.3, 6.2) during 3.1 year follow-up from Q92].
However in this prospective analysis, the rate o f occurrence o f diagnosis among men with
symptoms was still relatively low: the vast majority o f men with prevalent angina (Q) but
without a pre-existing diagnosis o f CHD did not receive a medical record o f angina during the
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next few years. It can be seen that at both Q l and Q5, the relationship between angina (Q) type
and medical recognition o f CHD that was described cross-sectionally was also apparent
prospectively: men with definite angina (Q) were substantially more likely to receive a GP
diagnosis o f angina (or o f any form o f CHD) than those with possible angina (Q). However this
association was not apparent among men with angina (Q) at Q92 during the short subsequent
follow-up period.

9.4.4 DIAGNOSED ANGINA AND SECONDARY REFERRAL AT Q92
This section examines the factors associated with subject reported secondary referral at Q92
among men with uncomplicated diagnosed angina at Q92, whose diagnosis had occurred since
Q l. O f all 5925 responders to Q92, 645 men had a new diagnosis o f angina from Q l to Q92
(identified by medical record or subject report at Q92), 353 o f who had no history o f MI at Q92.
The group o f 353 consisted o f 198 men with both angina (DR) at Q92 and angina (GP) from Q l
to Q92, 94 men with angina (DR) only, and 68 men with angina (GP) only. Overall, ju st over
half (195; 55.2%) o f the 353 men reported secondary referral (cardiological referral, exercise
testing, or angiography), and 158 (44.8%) reported secondary investigation (exercise testing or
angiography) specifically.

9.4.4.1 Age-adjusted associations
Tale 9.6 shows the age-adjusted associations between various factors and secondary referral
among these 353 men. There was a striking inverse relationship between age at Q92 and the
prevalence o f referral. A similar association was apparent for age at first angina diagnosis.
Calendar year o f diagnosis was not associated with referral. Men from the southern towns (at
recruitment) had a lower prevalence o f secondary referral than those from other regions, but
there was considerable heterogeneity between towns. There was a tendency for referral to be
less likely among men from manual compared to non-manual social classes [due to a
particularly high prevalence o f 79% (15/19) in class I], but this was not significant and was not
apparent in associations with other socio-economic indicators (housing tenure and car access).
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There was a decreasing prevalence o f secondary referral across the smoking categories from
never smoker to current smoker.

O f the chest pain variables at Q92, the strongest evidence o f association with referral was with
‘any current chest pain’. There was no association with angina (Q) type. A poorer rating o f selfassessed health was associated with a higher prevalence o f referral, but there were no clear
differences by breathlessness or disability. As noted previously (chapter 5; Table 5.4), referral
was very strongly associated with angina diagnosis group, being most likely when both subjectreport and GP record were present, and least likely when only possible angina (GP) was present.
Both nitrate use, and regular aspirin use, at Q92 were positively associated with referral.
Referral prevalence was slightly lower among men who reported a pre-existing doctor-diagnosis
of cancer or stroke, but this was not significant. A small proportion o f men had an additional
circulatory condition (aortic aneurysm or ‘other heart trouble’) that may have necessitated
cardiological investigation, and the likelihood o f referral was indeed much higher in this group.

9.4.4.2 Independent associations
Table 9.7 shows the effects o f the socio-demographic factors on secondary referral after
adjustment for other variables. In model A, the independent effects o f age, region, social class,
and smoking were ascertained in a model containing these four variables. Age at Q92 was used,
as once this variable was included, age at diagnosis was no longer significant. There was little
change in the odds ratios o f the four factors after adjustment. The effects o f social class and
smoking appeared marginally attenuated compared to the age-adjusted odds ratios. In model B,
the aim was to make additional adjustment for potential confounders: first, markers o f angina
severity, and second, other factors that might influence secondary referral. In the first category,
angina diagnosis group and nitrate use were chosen. ‘Any current chest pain’ had no
relationship with referral once these other factors were accounted for. Self-assessed health was
not thought to be a specific enough marker for CHD disability, and daily aspirin use was not
considered to be a marker o f CHD severity. The second category o f confounders included
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specific reasons why a man might not be referred (serious co-morbidity defined as cancer or
stroke), and further reasons to have been referred (aortic aneurysm or ‘other heart trouble’).
Adjustment for all these factors attenuated the association between geographic region and
referral (Table 9.7, Model B), but the relationship with age was strengthened and the pattern of
association with smoking status was unchanged.

The final two columns o f Table 9.7 show the results when the outcome variable was restricted
to secondary investigation only (exercise test or angiogram). The effect o f social class was
stronger; again driven by a higher o f likelihood o f investigation in social class I, with no
evidence o f a consistent trend across the classes. The effect o f smoking status was also stronger.
There was no evidence o f an interaction between age and smoking status in either model
(X^(2)=1.7, p=0.43 for secondary investigation; %^(2)=0.1, p=0.93 for secondary referral).

9.4.4.3 Further examination of smoking status and referral
Smoking status ascertained at Q92 may not represent smoking status at the time when referral
was considered. Among the 227 ex-smokers at Q92, 146 were ex-smokers at Q l, whereas 81
became ex-smokers from Q l and Q92. In contrast, o f the 64 current smokers at Q92, all but 2
were current smokers at Q l, both of whom were ex-smokers at that time. Therefore the
classification ‘ever’ versus ‘never’ smoker did not change for an individual over the study.
Compared to never smokers, the adjusted odds ratio (95% Cl) for ‘ever’ smokers was 0.61 (95%
Cl: 0.32, 1.19) for secondary referral, and 0.56 (0.30, 1.07) for investigation. Table 9.7 also
shows that referral was actually less likely among men who had been ex-smokers prior to Q l
(and therefore prior to their angina diagnosis) than among men who had never smoked, or those
who had become ex-smokers during the study (either before or after their diagnosis).

9.4.5. SECONDARY INVESTIGATION AT Q96
The analysis relating to secondary investigation (exercise testing or angiography) was repeated
among men with prevalent uncomplicated diagnosed angina at Q96 (aged 56-78 years), using
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only new cases that had occurred since Q92. Table 9.8 details the inclusion criteria and shows
the associations with socio-demographic factors. O f 154 men included in this analysis, half (78;
50.6%) reported secondary investigation. Age-specific prevalences tended to be higher at Q96
than Q92 (54.1% versus 33.0% for men aged 65-69; 43.5% versus 37.1% for men aged 70-74),
but the exceptionally strong inverse association with age remained. The effect o f geographic
region was in the opposite direction to that seen in the Q92 analysis, but there were insufficient
numbers to examine individual towns. There was no evidence o f an association with social
class, and no significant effect o f smoking status. Although ‘ever’ smokers had lower rates o f
investigation than never smokers, the effect was imprecisely estimated.

9.4.6 DIAGNOSIS AND SECONDARY REFERRAL AT Q92: TOWN EFFECTS
Figure 9.1 shows the relationships between angina symptoms, angina diagnosis and secondary
referral at Q92 at a town level. Angina symptom and angina diagnosis prevalence were strongly
positively correlated. However the prevalence o f secondary referral for CHD was not related to
angina symptom prevalence, or diagnosed angina prevalence. Tables A.2.5 and A.2.6 in
Appendix 2 show the effect o f inclusion o f a random ‘tow n’ effect in the logistic regression
models presented in Tables 9.3 and 9.7. Adjustment for town did not materially alter the
estimates for other factors, but in both models the town effect was statistically significant. In
other words, there was heterogeneity between towns in the probability o f angina diagnosis
among men with symptoms, and in the probability o f secondary referral among men with
diagnosed angina, and this heterogeneity was not fully explained by the socio-demographic and
other factors. It should be noted that tovsm was defined according town o f selection (at Q l)
rather than town o f residence at Q92.

9.5 DISCUSSION
This chapter has examined the effect o f socio-demographic and other factors on the likelihood
o f angina diagnosis and referral, in a socially and geographically representative sample o f
British men. In contrast to most previous studies that have been based on ecological analyses.
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the hypotheses examined in this chapter have been assessed using individual-level data, and
have focused specifically on uncomplicated angina and on processes that occur early in the
pathway o f care. An important additional strength o f these analyses is the comprehensive
ascertainment o f medically recognised CHD using information from both subject-report and
medical record review. The limitations o f the analyses related to diagnosis and referral are
discussed separately below.

9.5.1 CHEST PAIN AND MEDICAL RECOGNITION OF CHD

9.5.1.1 Limitations of analyses
The analyses relating angina symptoms to medically recognised CHD have several important
limitations. Use o f a standardised questionnaire is the only feasible method for ascertaining
angina-like chest pain in the population, but angina (Q) is not a perfect measure o f ischaemic
chest pain. Any variations in the prevalence o f diagnosis by socio-demographic factors may
reflect socio-demographic differences in the proportion o f ‘true positive’ cases rather than
inequalities in diagnosis itself. However, angina (Q) was a consistent and strong indicator o f
major CHD risk in the BRHS, even in the absence o f a pre-existing diagnosis o f CHD.
Furthermore, among men with uncomplicated angina (Q) at Q l, the prevalence o f ECG
ischaemia did not differ by region, social class, smoking status, or angina (Q) type, which
suggests that ‘true positive’ CHD rates did not vary greatly according to these factors. The
exception to this is age; the strong association with medical recognition is likely at least in part
to reflect an age-related increase in likelihood o f genuine CHD among men with angina-like
symptoms. There may be an additional effect (i.e. age inequalities in diagnosis) but such an
effect is difficult to isolate.

The BRHS design did not permit detailed assessment o f the short-term relationships between
chest pain onset, presentation to medical care, and subsequent diagnosis. In these cross-sectional
analyses it was possible only to adjust for a limited number o f severity indicators measured at a
particular point in time, and, among the patients who had received a diagnosis o f CHD, these

293

may have been influenced by treatment. Furthermore, although frequency o f general practice
consultation was examined as a marker o f access to medical care, it was not known whether and
when consultations for chest pain were made. Finally, although many general practitioners may
record a diagnosis o f angina on the basis o f a symptom history alone, others may reserve
judgem ent until receiving results from secondary investigations. For this reason a second
outcome variable was constructed that included secondary referral and investigation, and was
intended to capture any indication that a diagnosis o f CHD had been seriously considered.

9.5.1.2 Seeking medical help and receiving a diagnosis for chest pain
The fact that the vast majority o f middle-aged men with prevalent angina (Q) in the absence o f
diagnosed CHD did not receive a diagnosis o f angina in the next five or ten years (Table 9.5)
suggests that the process o f diagnosis usually tended to occur relatively quickly after the onset
o f chest pain, or not at all. It is not possible to tell from this study what percentage o f patients
with angina symptoms consulted a doctor for chest pain. However information from other
studies^^ '^^'"'*^'* gives some indication that this proportion is likely to be significantly lower than
the corresponding figure for severe prolonged pain, which was (by subject report) more than
88% in each BRHS assessment (chapter 4; 4.4.2.5). A recent qualitative study o f people with
Rose angina symptoms discussed the factors that deter a person from seeking medical help."^^^
Diagnostic confusion (for example symptoms blamed on stress, ‘old age’, smoking), denial, fear
o f blame, past experiences o f health care, and perceived ‘overuse’ o f medical services were
some themes that emerged.

9.5.1.3 Social class and regional variations in diagnosis
Despite the strong emphasis sometimes given to deprivation as a determinant o f access to health
care, this study found no evidence o f variation by social class (or other markers o f socio
economic status) in the proportion o f men with angina symptoms who had medically recognised
CHD. In addition, there was no evidence that likelihood o f diagnosis differed in the south o f
England compared to the other regions, although the heterogeneity between towns may indicate
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variation in diagnostic practice across the country. Only one other population-based study has
assessed the influence o f socio-demographic factors on the relationship between chest pain and
medical recognition o f CHD, also finding no evidence o f social v a r i a t i o n T h a t study used
similar methodology: the Rose questionnaire was used to identify people with chest pain in two
socially contrasting areas of Glasgow, and a general practice record search ascertained whether
a consultation for chest pain had been made and the provisional diagnosis. Associations were
stratified by type o f chest pain: non-exertional, angina grade I, angina grade II (BRHS
definition); those with PMI (Q) were excluded. Subjects from the deprived area were more
likely to consult with chest pain than those from the affluent area, but o f those who did consult,
there was no difference in the proportions receiving a provisional diagnosis o f CHD. Together
with this study, the BRHS results suggest that the socio-economic status o f a patient with
angina-like chest pain does not have a bearing on whether the doctor considers a diagnosis o f
CHD. They suggest that if social inequalities in management do exist, they do so in processes
that occur after the initial diagnosis.

9.5.1.4 Smoking, respiratory morbidity, and diagnosis
Current smokers with angina-like chest pain might be thought to be at least as likely as never
smokers with similar symptoms to have genuine CHD. In this study there was no significant
difference between smoking categories in the prevalence o f diagnosed CHD, but rates tended to
be slightly lower among current smokers. Although non-significant, the pattern o f association is
o f interest because o f its link to respiratory co-morbidity, which was associated with a marked
decrease in likelihood of medical recognition o f CHD, and statistically largely accounted for the
slightly lower diagnosis prevalence among current smokers. It is possible that the presence o f
respiratory co-morbidity may cause diagnostic confusion in interpretation o f effort-induced
chest pain: the pain may be wrongly attributed to a respiratory cause (or to smoking) by either
patient or clinician."^^^ Alternatively, symptoms may genuinely be due to respiratory rather than
cardiac disease: in other words the rate o f ‘false positives’ may be higher among men with a co
existing respiratory condition. There is some limited support for this from other analyses
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(discussed in chapters 4 and 6), which indicated that any lack o f specificity in the relationship
between angina symptoms and CUD may be linked to respiratory disease.

9.5.1.5 Definite and possible angina (Q) and diagnosis
The strong relationship between definite angina (Q) and medical recognition of CHD presented
in this chapter demonstrates that the ‘typical’ features o f angina-like chest pain (in addition to
the relationship to exertion) are given considerable diagnostic importance. The criteria used in
the Rose definition appear to be closely linked to those used in usual clinical practice. Possibly
the reverse is also true - that clinical practice has been influenced by Rose’s definition o f
angina. The fact that the relationship between ‘typical’ features and diagnosis is clearly apparent
using a single questionnaire assessment at a fixed point in time suggests that the true association
may be even stronger. The greater likelihood o f diagnosis among men with definite compared to
possible angina (Q) is unlikely to be due to differences in consultation for chest pain: in this
study the two groups were similar with respect to consultation frequency and markers o f angina
severity. Importantly, the association was also independent o f respiratory morbidity, being
apparent among men with and without a ‘respiratory condition’.

9.5.1.6 Definite and possible angina (Q) and subsequent prognosis
The relationship between angina (Q) type and subsequent major CHD event risk among men
without diagnosed CHD has already been considered (chapter 6; 6.4.4). Also o f relevance to this
chapter are similar analyses conducted among all men with uncomplicated angina (Q),
irrespective o f their angina diagnosis status. Even in this group, the increases in risk associated
with definite compared to possible angina (Q) were weak and non-significant [age-adjusted
hazard ratios (95% Cl): 1.28(1.77, 2.12) at Q l; 1.25 (0.81, 1.92) at Q5; 1.41 (0.65, 2.65) at Q92
[using 10, 10, and 3.1 years o f follow-up respectively, including all men with angina (Q) but no
history o f MI at each assessment]. In other words, among all men with angina-like chest pain,
subsequent major CHD event risk did not vary significantly according to whether angina (Q)
was classified as ‘definite’ or ‘possible’, but men with definite angina (Q) were more likely to
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have a diagnosis o f CHD. This suggests that the diagnostic emphasis given to the presence o f all
the additional characteristics that define ‘definite’ angina (Q) may be inappropriate.

9.5.2 SECONDARY REFERRAL AND INVESTIGATION FOR DIAGNOSED ANGINA

9.5.2.1 Limitations of analyses
The analysis related to secondary referral is less open to confounding by factors related to
disease severity because it included only men with a possible or definite diagnosis o f angina, all
o f whom were potentially eligible for referral. Nevertheless, the inclusion criteria are subject to
certain limitations. The cross-sectional approach to analysis and the exclusion o f men with a
history o f definite MI at Q92 removes from consideration those who originally had
uncomplicated angina, but who had progressed to MI or died at a later stage before Q92.
However this approach was necessitated by the nature o f the inquiry on secondary referral (i.e.
the fact that lifetime history o f referral was assessed at a single point in the course o f the study).
Men with a history o f MI at Q92 were excluded because o f the different management o f MI namely that hospital treatment is standard. Confirming this is the fact that, about 90% o f men
with both diagnosed angina and diagnosed MI at Q92 reported secondary referral as defined in
this chapter. Adjustment for disease severity was complicated by the fact that the presence or
severity o f chest pain at Q92 may have been influenced by revascularisation. However
adjustment for other indicators o f angina severity, and for other major reasons that would
influence the likelihood o f referral, had little influence on the results. Finally, the measure o f
secondary referral used was based solely on subject-report, and its validity could not be directly
assessed.

9.5.2.2 Secondary referral for angina
There is little previous information on referral practice for angina in Britain. In a study that
identified cases o f angina in a health district by prescriptions for nitrates, only 7% o f people
identified in 1984-85 had had an exercise test and 4% had had an an g iogram .F urtherm ore,
most patients were not were investigated or treated in secondary care during seven year follow-
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up/^ A questionnaire survey o f general practitioners in Southampton in 1992 found that the
majority (72%) reported referring one quarter or fewer o f their angina patients for specialist
assessment, while less than 3% claimed to refer all patients/^ In contrast, a study based in a
single general practice in Oxford in 1989-91 found that the majority o f patients with suspected
or definite angina were referred for specialist o p i n i o n . T h e s e studies suggest that the
management o f angina may vary considerably between general practitioners. The present study
provides data on a socially and geographically representative sample o f British men. O f men
aged 52 to 74 with prevalent uncomplicated diagnosed angina in November 1992, 55% reported
secondary referral (ever), and 45% had undergone exercise testing or angiography. This latter
proportion increased to 51% in 1996 for men aged 56 to 78 years with recently diagnosed
angina. These referral prevalences appear to be considerably lower than is advocated in angina
management g u i d e l i n e s . P a t i e n t s who were not referred were less likely to be treated
optimally in general practice, as measured by daily aspirin use. There was no consistent
evidence o f a ‘north’ versus ‘south’ inequality in secondary referral (this effect, if present at all,
appeared to be in opposite directions at Q92 and Q96), but there was some evidence to support
the assertion that referral practice may vary greatly between general practices and general
practitioners. Figure 9.2 shows that the town prevalence o f referral bore little relation to the
town prevalence o f diagnosed angina. In a random effects model, significant between-town
variation in likelihood o f referral remained even after accounting for differences in socio
demographic and other factors. The proportion o f men with diagnosed angina who reported
secondary referral at Q92 varied from 22% (2/9) in Scunthorpe to 93% (13/14) in Dewsbury.
These figures are based on extremely small numbers and do not reflect true differences between
individual practices, as many men changed practices (and towns) during the course o f the study.
This suggestion o f variation in management practice across the country is supported by other
studies o f CHD investigation and revascularisation.^^^’^^^’^^* It may well reflect variation in the
preferences and beliefs of individual

as well as ease o f access or geographic proximity

to secondaiy facilities.^^^’^°° These factors will vary across the country (and over time) but are
unlikely to show a consistent north/south difference. The extent to which variations in referral
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are driven by individual patient rather than clinician decisions is uncertain, but it has been
suggested that patients factors (denial o f symptom severity, self-blame, and self-management)
may sometimes hinder the process o f referral to secondary care/^^'"^^^'^^^

9.5.2.3 Age variations
The inverse association between age and secondary referral found in this study was striking.
Age was the strongest predictor of referral and investigation at Q92, and the effect was just as
strong at Q96 among patients with recently diagnosed angina. If anything, the age associations
were strengthened by adjustment for potential confounders. These results are consistent with
those from a number o f other ecological and hospital-based studies^^^’^^^’^®'^'^^^ the most recent o f
which was a large study o f cardiac patients admitted to a single UK hospital

O f those eligible

for further investigation according to American guidelines, the likelihood o f exercise testing or
cardiac catheterisation decreased steadily with increasing age. The results presented in this
chapter are important because they demonstrate that this inverse age effect operates in the
referral process in primary care. They also show that it operates across a wide age range, being
apparent even before retirement age. The effect appears contrary to the 1993 British angina
management guidelines which recommended that all patients under age 70 should have access
to secondary referral,^^ while subsequent guidelines^^’^"^ and previous reports'^’' recommended
that chronological age should not be the primary influencing factor in the decision whether to
refer. Most guidelines list major co-morbidity and patient choice as the primary reasons why a
person would not be referred. In reality, however, age may be used as a way o f ‘rationing’
services in the context o f limited resources. Although some studies have suggested that invasive
management, if indicated, may be just as beneficial in the elderly as among younger
patients,"^^^’"*^^ surgical risk may be higher, and evidence o f benefit from randomised trials is
limited, as many did not include elderly patients. It is also possible that this age ‘inequality’ is
driven by patient preference in addition to clinical opinion, but there is little research relating to
this issue.
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9.5.2.4 Social class variations
Evidence from previous studies for soeial inequalities in the invasive management o f angina is
inconsistent. An inverse association between area deprivation and revascularisation was found
in two ecological studies based in Sheffield^^^ and Yorkshire.^^^ However other ecological
studies based in the UK have found no clear evidence o f such an inverse relationship.^^^‘^°° A
Glasgow study demonstrated social variation in revascularisation among Ml p a t i e n t s , b u t
studies based on waiting time for surgery have given contradictory results.^®^’'*’'^ None o f these
analyses used individual subject-level measures o f socio-economic status. More importantly, in
most studies there was no adjustment for factors such as smoking status, disease severity, and
eo-morbidity - this potential confounding being o f crueial importanee as angiography and
revascularisation (primarily dependent on results o f exercise testing and angiography
respectively) rather than secondary referral (potentially indicated for all angina patients) were
used as the outcome variables. None o f the studies were able to direetly assess inequalities in
referral to seeondary care, and none focused specifically on patients with uncomplicated angina,
a group traditionally managed in primary care. The results from this chapter do not provide
strong support to the view that the soeial class o f a patient with angina has a direct bearing on
his likelihood o f secondary referral. The difference between manual and non-manual classes in
referral prevalenee at Q92 was moderate, non-significant, attenuated by adjustment for smoking,
and not apparent for other indieators o f socio-economic status. The effect was somewhat
stronger when secondary investigation at Q92 was used as the outeome variable, but was not
present at all in the equivalent Q96 analysis.

9.5.2 5 Smoking and referral
In this study, the prevalence o f secondary referral and investigation among men with
uncomplicated angina at Q92 was lower among those who had ever been regular smokers
compared to those who had never smoked. In a previous BRHS analysis, rates o f CABO were
examined prospeetively in the entire sample, with respect to smoking status at Q1 and
occurrence o f diagnosed CHD during follow-up.^°^ Current smokers tended to be less likely
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than ex-smokers to undergo CABG during follow-up, but among all men who survived to Q92,
current smokers at Q1 were not less likely than ex-smokers to report cardiological referral and
angiography at Q92. This observation was also true in the subgroup o f men with uncomplicated
diagnosed angina defined in this chapter. However in this subgroup, both current and ex
smokers at Q1 had lower rates o f referral than never smokers. When smoking status was defined
at Q92, there was a decreasing trend in likelihood o f referral across the smoking categories from
never to current.

It is difficult to establish the interrelationship between diagnosis, referral, and changes in
smoking status, as it is impossible from these data to ascertain smoking status at the precise time
o f angina diagnosis. In any case, the decision to refer or not may be frequently re-evaluated,
rather than occurring at a particular point in time. However the relationship between ‘ex
smoking’ and referral was confusing. While it is conceivable that the very fact that a man has
been a regular smoker may impact on the referral decisions of a physician (or a patient himself),
the finding that long-term ex-smokers had a lower prevalence o f referral than never smokers
was unexpected. It is unlikely to be due confounding by co-morbidity, as results were
unchanged by further adjustment for disability, arthritis, or respiratory condition at Q92. While
these results leave uncertainty regarding the nature (and mechanisms) o f the association
between smoking and referral for angina, they give some support to the view that smokingrelated inequalities in invasive treatment have arisen at least in part from decisions made in
primary care. The mechanism may be an indirect one: GPs may be less likely to refer smokers
because in their experience smokers tend not to be prioritised for revascularisation. The
association between smoking status and secondary investigation was weaker and non-significant
at Q96. This may well be a feature o f the small sample size in the Q96 analysis. Alternatively it
is conceivable that referral practice with regard to smoking status is changing, particularly as
there was considerable professional debate regarding smoking and revascularisation during
1993 and 1994."^^^^^^
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9.5.3 SOCIO-DEMOGRAPHIC FACTORS IN ANGINA DIAGNOSIS AND REFERRAL:
OVERVIEW
Although previous studies have suggested that rates o f invasive intervention for CHD may vary
inappropriately by gender, age, ethnicity, and socio-economic status, the evidence for such
inequalities is inconsistent. The results presented in this chapter, concerned specifically with
uncomplicated angina, give no suggestion that social or ‘north-south’ inequalities operate at the
initial stage o f diagnosis, and little evidence that they influence the likelihood o f referral to
secondary care. The dominating factor that determined secondary referral was age: referral
prevalence fell markedly as age increased. The was also evidence o f an association between
smoking status and referral, suggesting that smoking related inequalities in invasive treatment
may in part have arisen from decisions made in primary care.
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Table 9.1 A ge-adiusted associations o f factors^ with angina (D R ) among all men with angina (O ) at OK 0 5 . 0 9 2 , 0 9 6 : men with MI (D R Ÿ excluded
Q1

Q5
OR" (95% Cl)

Total

Q92

N"

OR" (95% Cl)

Q96

N':

%"

501

47.3

OR" (95% Cl)

N"

%d

460

49.3

OR" (95% Cl)

452

19.7

40-44

63

6.3

1

45-49

90

12.2

2.1 ( 0 .6 , 6 . 8 )

99

13.1

1

50-54

130

19.2

3.5 (1.2, 10.0)

88

29.5

2.8 (1.3, 5.8)

24

33.3

55-59

169

29.0

6.0 (2.1, 17.5)

167

31.7

3.1 (1.6, 6.0)

98

34.7

1 (com bined)

43

34.9

1

196

37.8

4.0 (2.1, 7.7)

121

44.6

1.5 (0.9, 2.6)

114

40.4

1 (combined)

65-69

146

52.7

2.1 (1.3, 3.5)

120

50.8

1.6 ( 1. 0 , 2 . 6 )

70-74

112

57.1

2.5 (1.5, 4.3)

123

52.8

1.7 (1.1, 2.8)

60

66.7

3.1 (1.7, 5.9)

550

30.2

A ge group (years)

60-64

U)
o
U)

75-79

Region at Q1
South

100

18.0

1

117

33.3

1

120

48.3

1

107

48.6

1

Other

352

20.2

1.2 (0 .6 , 2 . 1)

443

29.3

0.8 (0.5, 1.3)

381

47.0

1.0 (0.7, 1.5)

353

49.6

1.1 (0.7, 1.7)

Non-manual

118

24.2

1

M anual/A rm ed Forces

333

17.7

0.6 (0.4, 1.1)

Social class at Q1
151

31.8

1

165

47.3

1

186

45.7

1

397

29.5

0.9 (0.6, 1.4)

335

47.5

1.1 (0.7, 1.6)

273

51.6

1.4 (1 .0 ,2 .1 )

Sm oking status
Never

87

20.7

1

91

33.0

1

84

44.0

1

89

47.2

1

Ex

160

25.6

1.1 (0 .6 , 2 . 1)

236

35.2

1.0 (0.6, 1.7)

317

50.5

1.3 (0.8, 2.2)

293

53.6

1.4 (0.8, 2.3)

Current

205

14.6

0.6 (0.3, 1.1)

217

24.0

0.7 (0.4, 1.1)

100

40.0

0.9 (0.5, 1.7)

71

36.6

0.7 (0.4, 1.4)

.continued

. Table

No

367

15.3

1

405

Y es

85

38.8

4.1 (2 .3 ,7 .0 )

Possible

191

12.6

D efinite

261

I
II

.

9.1 continued

25.4

1

391

43.7

1

3.48

44.8

1

142

44.4

2.4 (1 .6 ,3 .7 )

110

60.0

2.1 (1 .4 ,3 .3 )

112

63.4

2.2 (1 .4 ,3 .5 )

1

242

22.7

1

188

35.1

1

186

39.2

1

24.9

2.1 (1 .2 ,3 .5 )

308

36.0

1.8 (1 .2 ,2 .7 )

313

54.6

2.2 (1 .5 ,3 .3 )

274

56.2

2.1( 1 .4 ,3 .0 )

391

16.6

1

444

27.3

1

392

44.6

1

360

47.2

1

61

39.3

3.0 (1 .7 ,5 .4 )

106

42.5

1.9 (1 .2 ,2 .9 )

109

56.9

1.7 (1 .1 ,2 .6 )

100

57.0

1.5 (0 .9 ,2 .3 )

Less than w eekly
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12.0

1

D aily/w eekly

141

36.2

4.2 (2 .5 ,6 .9 )

Angina (Q) type

Angina (Q) grade

Frequeney o f chest pain

Pain within last month
No

145

8.3

1

Y es

280

25.4

3.4 (1 .8 ,6 .6 )

“Measured at specific questionnaire unless indicated; ^at specific questionnaire; ^denominators vary due to m issing values;

with angina (DR); “odds ratio adjusted for age group.

Table 9.2 A ge-adiusted associations o f factors w ith m edical recognition o f CH D am ong 468
m en w ith uncom plicated angina sym ptom s at 092^

Outcome (i)

Outcome (ii)

CHD medically recognised*’

CHD m edically
recognised/considered'

(n=230 o f 468)

(n=292 o f 468)

W

%

OR' (95% C l)

%

OR" (95% C l)

< 60

115

33.9

1

54.8

1

60-64

112

47.3

1.75 (1.02, 2.99)

61.6

1.32 (0 .7 8 ,2 .2 5 )

65-70

136

57.4

2 .6 2 (1 .5 7 , 4.38)

66.9

1 .6 7 (1 .0 0 , 2.79)

70-74

105

57.1

2 .6 0 (1 .5 0 , 4.49)

65.7

1.58 (0.92, 2.73)

Age at Q92 (years)

p<0.001 (trend)

p = 0 .0 5 6 (trend)

Region at Q1
South

116

53.4

1

66.4

1

Other

352

47.7

0.85 (0.55, 1.30)

61.6

0.82 (0.53, 1.28)

p= 0 .4 5

p = 0 .3 9

Social class at Q1
Non-manual

158

49.4

1

61.4

1

Manual i W
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48.9

1.01 (0.68, 1.30)

62.8

1.07 (0.72, 1.60)

p = 0 .9 7

p = 0 .73

Accommodation at Q92
Owner occupier

332

47.9

1

61.1

1

Other

132

51.5

1.15 (0.76, 1.73)

65.2

1 .1 8 (0 .7 7 , 1.81)

p= 0 .5 2

p = 0 .4 4

No. o f cars available at Q92

1

65.1

1

49.6

1 .0 0 (0 .6 5 , 1.55)

62.4

0.90 (0.57, 1.40)

45.1

0.97 (0.55, 1.73)

57.3

0.78 (0.44, 1.39)

0

126

50.0

1

258

2

82

p = 0 .70

p = 0 .9 9
Smoking status at Q92
N ever

78

46.2

1

59.0

1

Ex

297

53.2

1.36 (0.82, 2.27)

66.0

1.36 (0.81,2.28)

Current

93

38.7

0.80 (0.43, 1.50)

53.8

0.78 (0.46, 1.58)

p= 0.11

p= 0.075
Angina (Q) type at Q92
P ossible angina (Q)

178

34.8

Definite angina (Q)

290

57.9

1

50.6

2 .5 6 (1 .7 2 ,3 .7 9 )

69.7

p<0.001

1
2 .2 2 (1 .5 0 ,3 .2 7 )

p< 0.001

.continued
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.Table 9.2 continued
Angina (Q) grade at Q92
Grade I angina (Q)

367

47.4

1

61.0

1

Grade II angina (Q)

ICI

55.4

1.43 (0 .9 1 ,2 .3 4 )

67.3

1.33 (0 .8 3 ,2 .1 3 )

p==0.12

p = 0 .2 6

PM I (Q) at Q92
No

368

45.7

I

57.9

Y es

100

62.0

2 .1 8 (1 .3 7 ,3 .4 9 )

79.0

p = 0 .0 I2

I
2.92 (1 .7 2 ,4 .9 7 )

p<0.001

Other circulatory d ia g n o sis at Q92
No

246

42.7

I

51.2

I

Y es

222

56.3

1 .6 7 (1 .1 5 ,2 .4 3 )

74.8

2.78 (1 .8 7 ,4 .1 2 )

p = 0 .0 0 7

p<0.001

Self-assessed health at Q92
E xcellent/good

154

46.1

I

57.8

I

Fair/poor

310

50.6

1.27 (0.85, 1.89)

64.5

1 .3 7 (0 .9 2 ,2 .0 4 )

p = 0 .2 4

p= 0 .1 3

Difficulty walking 400 yards at Q92
No

323

4 8.0

Y es

135

48.9

I

61.3

1.03 (0 .68,1.55)

62.2

p = 0 .9 0

I
1.03 (0 .6 8 ,1 .5 7 )

p = 0 .8 7

Breathlessness at Q92
No

165

54.5

I

67.3

I

Y es

301

46.0

0.78 (0.51, 1 .12)

59.6

0.74 (0.50, 1.11)

p = 0 .1 6

p = 0 .I4

Respiratory condition^ at Q92
No

183

61.7

I

74.9

I

Y es

285

4 1 .1

0.41 (0 .2 8 ,0 .6 1 )

54.4

0.39 (0 .2 6 ,0 .5 9 )

P<0.001

p<0.001

“Exclusions: men with MI (DR ) at Q I, Q5, or Q 92 or MI (GP) from QI to Q92; '’outcom e (i)=angina (DR ), angina
(G P), revascularisation (self-report or GP record), ‘possible’ MI (GP), nitrate use at Q92; ‘’outcom e (ii)=as for
outcom e (i) plus subject-report o f cardiological referral or exercise test or angiogram at Q92; ‘‘denominators vary due
to m issing values; “odds ratio, adjusted for age group only; ‘ÀF=Armed Forces; ^subject-report o f doctor-diagnosed
stroke, diabetes, “other heart trouble” or high blood pressure; '’subject-report o f doctor-diagnosed bronchitis or
asthma, or questionnaire-assessed phlegm or wheeze.
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Table 9.3 A djusted associations o f factors w ith m edical recognition o f CH D am ong 467^ men
w ith uncom plicated angina sym ptom s at 092^

Odds ratios (95% C l)

(i) CHD m edically recognised*^

(ii) CHD m edically recognised
/considered*'

M odel A^

Model

<60

1

1

60-64

1.53

65-70

M odel A^

Model

Age at Q92

70-74

1

1.61 (0.90, 2.87)

1 .1 0 (0 .6 2 , 1.95)

1 .1 4 (0 .6 3 , 2.04)

2.63 (1 .5 3 ,4 .5 4 )

2 .9 4 (1 .6 8 ,5 .1 3 )

1.55 (0.87, 2.69)

1.72 (0 .9 8 ,3 .0 1 )

(0.87, 2.70)

2 .5 4 (1 .4 2 , 4.54)

2 .6 0 (1 .4 4 , 4.70)

1.46 (0 .8 1 ,2 .6 3 )

1.44 (0.79, 2.63)

p< 0.001 (trend)

p< 0.001 (trend)

p^O.lO (trend)

p = 0 .0 9 5 (trend)

South

1

1

1

1

Other

0.91 (0.58, 1.43)

0 .96 (0.60, 1.52)

0.92 (0.57, 1.49)

0.98 (0.61, 1.60)

p = 0 .6 7

p = 0 .8 6

p = 0 .75

p = 0 .9 5

Non-manual

1

1

1

1

Manual /AF^

0.98 (0.64, 1.50)

1 .1 5 (0 .7 4 , 1.79)

1.01 (0.65, 1.56)

p= 0 .9 2

p-^0.53

p = 0 .9 7

N ever

1

1

Ex

1.24 (0 .7 2 ,2 .1 2 )

1.23

(0 .7 1 ,2 .1 4 )

1 .1 6 (0 .6 7 , 2.02)

1.15 (0 .6 5 ,2 .0 2 )

Current

0.85 (0.43, 1.64)

1.08

(0.54, 2.14)

0.86 (0.44, 1.68)

1 .1 2 (0 .5 6 , 2.23)

p=0.31

p=0.71

p = 0 .5 0

p = 0 .8 9

P ossible angina (Q)

1

1

1

1

D efinite angina (Q)

2.52 (1 .6 7 ,3 .7 8 )

2 .4 7 (1 .6 3 ,3 .7 5 )

2 .1 9 (1 .4 5 ,3 .3 1 )

2 .1 4 ( 1 .4 0 ,3 .2 6 )

p< 0.001

p<0.001

p<0.001

p<0.001

Grade I angina (Q)

1

1

1

1

Grade II angina (Q)

1.50 (0.93, 2.42)

1 .5 9 (0 .9 8 , 2.59)

1.34 (0 .8 1 ,2 .2 2 )

1.40 (0.84, 2.33)

p = 0 .1 0

p = 0 .0 5 8

p = 0 .2 5

p = 0 .1 9

No

1

1

1

1

Y es

1 .9 0 (1 .1 7 ,3 .0 8 )

1.85 (1 .1 3 ,3 .0 2 )

2 .3 7 (1 .3 7 , 4.11)

2.33

p = 0 .0 0 9

p = 0 .0 1 3

p=0.001

p = 0 .0 0 2

Region at QI

Social class at QI

1.21 (0.76, 1.90)

p = 0 .4 2

Smoking status at Q92

1

Angina (Q) type at Q92

Angina (Q) grade at Q92

PM/ (g) at Q92
(1.34, 4.07)

**467 o f 468 men had com plete data for all variables; ‘’Exclusions: men with M l (DR ) at Q I, Q5, or Q 92 or MI (GP)
from QI to Q92; ‘’outcom e (i)=angina (DR ), angina (GP), revascularisation (self-report or GP record), ‘possib le’ M l
(GP), nitrate use at Q92; *'outcome (ii)=as for outcom e (i) plus subject-report o f cardiological referral or exercise test
at Q92; ^Model A: adjusted for all factors above plus ‘other circulatory diagnosis’. M odel B: adjusted for all factors
above plus ‘other circulatory diagnosis’ and ‘respiratory condition’; ‘ÀF=Armed Forces.
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Table 9.4 Frequency o f GP consultations in years 6 to 8 o f BRHS follow-up by socio
demographic factors and chest pain characteristics among 462^ men with uncomplicated angina
(01 at 092"

Num ber o f GP consultations in years 6 to 8
N

0-2 (N = 86)

3-14 (N = 235)

> 1 5 (N = 1 1 7 )

(%)

(%)

(%)

Age group at Q92
< 60

115

27.0

44.3

28.7

60-64

112

16.1

55.4

28.6

65-69

133

17.3

48.9

33.8

70-74

102

13.7

55.9

30.4

p fo r trencf =0.031
Social class at QI
Non-manual

153

19.0

54.9

26.1

Manual /AF'*

308

18.5

49.0

32.5

p fo r trend = 0.49
Region at QI
South

114

16.7

52.6

30.7

Other

348

19.3

50.3

30.5

53.3

26.7

p fo r trend =0.69
Smoking status at Q92
N ever

75

20.0

Ex

296

16.6

51.7

31.8

24.2

46.2

29.7

Current

91

p fo r trend =0.58
Angina (Q) type at Q92
P ossible

176

19.9

49.4

30.8

D efinite

286

17.8

51.7

30.4

p fo r trend =0.66

% o f 468 men had m issing information on GP consultations; ^Exclusions: men with M l (DR ) at Q I, Q5, or Q 92 or MI
(GP) from QI to Q92; “^using Chi-squared test for trend; ‘*AF=Armed Forces.
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Table 9.5 Prospective association betw een chest pain and m edically-recorded CH D am ong men
free o f pre-existing diagnosed C H D at 0 1 . 0 5 . 0 9 2

N“

Rate /1000 person-years (n)

Rate /1000 person-

of angina (GP)

years (n) of any
form o f CHD (GP)'

5 years

10 years

10 years

QI (1978-80) n=7302^; mean age^-50.0
No angina (Q)

6938

4.5 (152)

5.0 (331)

8.8 (567)

Angina (Q)

363

16.4 (28)

15.6 (49)

22.3 (69)

No current chest pain

5031

3.5 (86)

4.3 (206)

8.1 (383)

Non-exertional chest pain

1907

7.1 (66)

7.0(125)

10.5 (184)

Possible angina (Q)

167

10.0 (8)

11.3 (17)

16.2 (24)

Definite angina (Q)

196

22.0 (20)

19.4 (32)

27.9 (45)

Q5 (1983-85) n=6397^; mean age =54.8
No angina (Q)

6042

4.3 (127)

6.3 (353)

10.5 (580)

Angina (Q)

355

20.0 (32)

19.9(57)

26.7 (74)

No current chest pain

5331

4.0(104)

6.0 (297)

10.2 (498)

Non-exertional chest pain

711

6.7 (23)

8.5 (56)

12.7(82)

Possible angina (Q)

172

16.3(13)

13.8(20)

20.7 (29)

Definite angina (Q)

183

23.7(19)

26.2 (37)

32.9 (45)

N

Rate /1000 person-years (n)

Rate /1000 person-

o f angina (GP)

years (n) of any
form of CHD (GP)'

3.1 years (to Dec 1995)

3.1 years

Q92 (1992) n=4800^; mean age= 62.8
No angina (Q)

4562

7.1 (99)

12.1 (167)

Angina (Q)

238

28.1 (19)

34.4 (23)

No current chest pain

3810

6.9 (80)

11.8(136)

Non-exertional chest pain

752

8.3 (19)

13.7 (31)

Possible angina (Q)

116

41.4(13)

52.0(16)

Definite angina (Q)

122

16.5 (6)

19.4(7)

“Denominators vary due to missing values; ^GP record of angina, non-fatal MI, possible MI, revascularisation. “^Men
with CHD (DR) at QI excluded; ‘*Men with CHD (DR) at QI or Q5, or GP record of angina, non-fatal MI, possible
MI, revascularisation from QI to Q5 excluded. “Men with CHD (DR) at QI, Q5, or Q92, or subject-reported
revascularisation or nitrate use at Q92, or GP record of angina, non-fatal MI, possible MI, revascularisation from QI
to Q92 excluded
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Table 9.6 A ge-adiusted association o f factors w ith secondary referral for CH D at 0 9 2
(cardiological referral, exercise testing, or angiography) am ong 353 men w ith uncom plicated

n ’’

% referred*

Age group at Q92

353

55.2(195)

<60

66

74.2 (49)

1

60-64

89

62.9 (56)

0.59(0.29, 1.19)

65-69

109

44.0 (48)

0.27 (0.14,0.53)

70-74

89

47.2 (42)

0.31 (0.16,0.62)

<55

83

68.7 (57)

1

55-64

182

54.4 (99)

0.54 (0.31,0.94)

> 65

88

44.3 (39)

0.36(0.19,0.68)

1978-1985

103

55.3 (57)

1

1986-1992

250

55.2 (138)

0.97 (0.60, 1.56)

p=0.90

South

95

45.3 (43)

Other

258

58.9 (152)

1.57 (0.96, 2.56)

p=0.070

Non-manual

125

60.0 (75)

Manual / AF ^

227

52.4(119)

0.74 (0.47,1.17)

p-0.19

Owner occupier

260

55.8 (145)

1

Other

88

53.4 (47)

0.99 (0.60, 1.64)

0

88

48.9 (43)

1

1

207

58.0(120)

1.30(0.77,2.17)

>2

55

56.4 (31)

0.98 (0.48, 2.01)

Never

61

63.9 (39)

1

Ex

227

55.9(127)

0.67 (0.37, 1.22)

Current

64

45.3 (29)

0.44 (0.21,0.91)

Never

61

63.9 (39)

1

Ever

292

53.4(156)

0.60 (0.34, 1.09)

No

158

53.2 (84)

1

Yes

194

57.2(111)

1.24

P value

p<0.001 trend

Age group at angina diagnosis ^

p<0.001 trend

Year o f angina diagnosis ^

Region at QI

Social class at QI

Housing tenure at Q92

p=0.97

Number o f cars at Q92

p^0.50

Smoking status at Q92

p=0.085

Smoking status at Q92

p-0.089

Angina (Q) at Q92

(0.80, 1.93)

p=0.32
....continued
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No
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54.2(167)

1

Yes

44

63.6 (28)

1.37(0.70,2.68)

No

69

46.4 (32)

I

Yes

283

57.6 (163)

1.66 (0.96,2.87)

No

271

53.9(146)

1

Yes

75

62.7 (47)

1.24 (0.72,2.13)

Excellent/good

135

48.1 (65)

1

Fair/poor

211

58.8 (124)

1.51 (0.97,2.36)

No

181

53.0 (96)

1

Yes

169

58.0 (98)

1.17(0.76, 1.81)

No

253

57.3 (145)

1

Yes

88

51.1 (45)

0.74 (0.45, 1.23)

Angina (DR) and angina (GP)

198

62.6(124)

1

Angina (DR) only

94

51.1 (48)

0.60 (0.36, 1.00)

Angina (GP) only

44

43.2(19)

0.48 (0.24, 0.94)

‘Possible’ angina (GP) only

17

23.5 (4)

0.15 (0.04, 0.49)

No

286

52.1 (149)

1

Yes

67

68.7 (46)

2.09(1.16,3.75)

No

290

51.4(149)

I

Yes

63

73.0 (46)

2.88 (1.55, 2.36)

No

317

56.2(178)

1

Yes

36

47.2 (17)

0.73 (0.36, 1.51)

p=0.36

Any current chest pain at Q92

p=0.069

p=0.44

Self-assessed health at Q92

p=0.070

Breathlessness at Q92

p=0.25

Difficulty walking 400 yards at Q92

p=0.25

Angina diagnosis group at Q92

p=0.001

Nitrate use at Q92

p=0.012

Daily aspirin use at Q92

p<0.001

Other serious illness^ at Q92

p=0.40

Diagnosis o f aortic aneurysm or “other' heart trouble ” at Q92
No

310

51.0(158)

1

Yes

43

86.0 (37)

6.22 (2.60, 15.9)

p<0.001

“Men with angina (GP) from QI to Q92 or angina (DR) at Q92. Exclusions: men with CHD (DR) at QI or MI (DR)
at Q5 or Q92 or MI (GP) from QI to Q92; '’Denominators vary due to missing values; ‘’Subject-reported referral to
heart specialist or exercise test or coronary angiogram at Q92; ‘'Odds ratio, two age group variables unadjusted;
®Coded by year of first diagnosis for angina (GP) and by estimated period of diagnosis for angina (DR) according to
whether angina (DR) reported at Q5; 'ÀF=Armed Forces; ^Diagnosis of stroke or cancer
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Table 9.7 Adjusted association o f factors w ith secondary referral at 0 9 2 am ong 351^ m en with
uncom plicated diagnosed angina from 0 1 to 092^

Secondary referral

Secondary investigation

(cardiological referral or exercise

(exercise test or angiogram)

test or angiogram)
Model A"

Model B"

Model

Model B"

<60

1

1

1

1

60-64

0.60 (0.30, 1.23)

0.47 (0.22, 1.01)

0.56 (0.29, 1.11)

0.44(0.21,0.93)

65-69

0.29 (0.15, 0.58)

0.22 (0.11,0.47)

0.28 (0.14, 0.54)

0.22 (0.10, 0.45)

Age group (years) at Q92

70-74

0.30(0.15, 0.60)

0.23 (0.11,0.50)

0.29 (0.15, 0.59)

0.24 (0.11,0.51)

p< 0.001 (trend)

p< 0.001 (trend)

p<0.001 (trend)

p< 0.001 (trend)

South

1

1

1

1

Other

1.54 (0.94,2.52)

1.33 (0.77,2.28)

1.37(0.82, 2.28)

1.20 (0.69, 2.08)

p = 0 .0 8 8

p = 0 .3 0

p= 0 .2 2

p = 0 .5 2

Region at QI ■

Social class at QI

Non-manual

1

1

1

1

Manual / AF''

0.80 (0.50, 1.28)

0.83 (0.50, 1.38)

0.64 (0.40, 1.03)

0.62 (0.37, 1.19)

p = 0 .3 6

p = 0 .4 7

p = 0 .0 7 0

p = 0 .0 5 7

Never

1

1

1

1

Ex

0.70 (0.38, 1.30)

0.65 (0.33, 1.27)

0.63 (0.35, 1.16)

0.62 (0.32, 1.19)

Current

0.48 (0.23, 1.03)

0.48 (0.21, 1.10)

0.36(0.16, 0.78)

0.36(0.15, 0.84)

p=^0.16

p=0.21

P =0.032

p= 0 .0 5 4

Smoking status at Q92

Regrouped smoking variables (used instead of above variable);
Smoking status

Never smoked

1

1

1

1

Ever smoked .

0.65 (0.36, 1.18)

0.61 (0.32, 1.19)

0.56 (0.31, 1.01)

0.56 (0.30, 1.07)

p = 0 .1 6

p = 0 .1 4

p^O.054

p = . 0.079

1

1

1

1

Smoking status

Never smoked
Gave up before Q1

0.57(0.30, 1.09)

0.55 (0.28, 1.10)

0.51 (0.27, 1.01)

0.51 (0.26, 1.01)

Gave up from QI to Q92

1.09

0.96 (0.43,2.15)

1.00 (0.49,2.06)

0.95 (0.43, 2.07)

Smoked throughout ®

0.49 (0.23, 1.06)

0.49 (0.21, 1.13)

0.37(0.17, 0.81)

0.37(0.16, 0.86)

(0.52, 2.28)

“351 of 353 men had complete data; '’Men with angina (GP) from QI to Q92 or angina (DR) at Q92. Exclusions: men
with CHD (DR) at QI or MI (DR) at Q5 or Q92 or MI (GP) from QI to Q92; ‘’Model A: adjusted for age, region,
social class, smoking status. Model B: adjusted for all factors in model A plus angina diagnosis group at Q92, GTN at
Q92, other serious diagnosis (cancer or stroke), other reason for investigation (aortic aneurysm or “other heart
trouble”); ‘‘AF=Armed Forces; ^includes 2 men who were ex-smokers at QI and current smokers at Q92.
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Table 9.8 Adjusted association o f factors w ith secondary investigation (exercise test or
angiogram ) at 0 9 6 am ong 151^ men w ith uncom plicated diagnosed angina from 0 9 2 to 096*^

N

Age-adjusted

Model A'’

Model B‘=

47

1

1

1
0.41 (0.14, 1.19)

Age group (years) at Q96

<65
65-69

37

0.61 (0.25, 1.47)

0.62 (0.24, 1.56)

70-74

46

0.40 (0.17, 0.92)

0.41 (0.17, 0.99)

0.40 (0.15, 1.08)

75-79

24

0.21 (0.07, 0.62)

0.21 (0.07, 0.65)

0.13 (0.04, 0.48)

p = 0 .0 0 2 (trend)

p =0.003 (trend)

p =0.002 (trend)

Region at QI

South

48

1

1

1

Other

106

0.51 (0.25, 1.05)

0.52 (0.25, 1.08)

0.44 (0.19, 1.02)

p= 0 .0 6 5

p= 0.075

p = 0 .053

Social class at QI

Non-manual

65

1

1

1

Manual / AF‘*

88

1.23 (0.62, 2.44)

1.28 (0.64, 2.59)

0.96 (0.43, 2.17)

p = 0.5 5

p = 0 .4 9

p = 0 .9 3

Smoking status at Q96

Never

42

1

1

1

Ex

92

0.67 (0.31, 1.44)

0.63 (0.29, 1.39)

0.63 (0.26, 1.55)

Current

20

0.82 (0.27, 2.50)

0.76 (0.24, 2.46)

0.66 (0.17, 2.50)

p = 0 .5 8

p=0.51

p = 0 .5 9

Regrouped smoking variables (used instead of above variable):
Smoking status

Never smoked

42

1

1

1

Ever smoked

112

0.69 (0.33, 1.46)

0.65 (0.30, 1.40)

0.64 (0.27, 1.53)

p = 0 .3 3

p = 0 .2 7

p=0.31

Smoking status

Never smoked

42

1

1

1

Gave up before Q92

81

0.66 (0.30, 1.44)

0.62 (0.28, 1.39)

0.64 (0.26, 1.59)

Gave up from Q92 to Q96

11

0.75 (0.18,3.11)

0.71 (0.17,3.00)

0.58 (0.11,3.02)

Smoked throughout®

20

0.82 (0.27, 2.51)

0.76 (0.24, 2.46)

0.65 (0.17, 2.50)

®151 of 154 men had complete data; '’Men with angina (GP) from Q92 to Q96 or angina (DR) at Q96. Exclusions;
men with CHD (DR) at QI, Q5, Q92, or any GP record of CHD (Ml, angina, possible Ml, CABG, PTCA) from QI to
Q92 or MI (DR) at Q96 or MI (GP) from Q92 to Q96; ‘’Model A: adjusted for age, region, social class, smoking
status. Model B: adjusted for all factors in model A plus angina diagnosis group at Q96, GTN at Q96, other serious
diagnosis (cancer or stroke), other reason for investigation (aortic aneurysm or “other heart trouble”); ‘'AF=Armed
Forces; ^includes 3 men who were ex-smokers at Q92 and current smokers at Q96.
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Figure 9.1. A ssociation s betw een tow n prevalences o f angina (O ). diagnosed angina, and
secondary referral for CHD: m en w ith MI at 0 9 2 excluded^
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CHAPTER 10. TRENDS OVER TIME IN THE PREVALENCE, DIAGNOSIS, AND
PROGNOSIS OF ANGINA AND OTHER CORONARY HEART DISEASE

10.1 SUMMARY
Trends over time in major CHD events rates, CHD prevalence, and CHD prognosis were
examined using measures o f angina and MI ascertained by medical record review and
questionnaire. Age-specific and age-adjusted models were considered; generalised estimating
equations were used in order to account for within-subject correlation. Over the study period
(1978 to December 1995), there was a substantial decline in the rate o f CHD mortality (ageadjusted average annual % change: -4.1% ), caused both by a fall in the rate o f new acute major
CHD events, and a fall in case-fatality (annual % changes: -2.5% and -2.1% respectively).
These changes were paralleled by a clear fall (from 1978 to 1996) in the prevalence o f current
angina symptoms (annual % change in odds: -1.8%), but there was no change in the prevalence
o f history o f diagnosed CHD (annual % change in odds: 0.1%). Furthermore, men who reported
angina symptoms in the 1990s (at Q92 and Q96) were more likely to a have a diagnosis o f
angina (or CHD) than those who reported angina symptoms in the 1980s (QI and Q5). There
was also evidence o f improvements in the five-year prognosis o f MI and angina, for both
incident and prevalent cases, the most marked o f which were substantial reductions in rates o f
five-year mortality and re-infarction among men with a first incident MI.

10.2 INTRODUCTION
10.2.1 SUMMARY OF BACKGROUND
Over the BRHS study period, the CHD death rate has been falling in Britain, as in most other
industrialised countries, probably because o f falls in acute events rates and case fatality.
W hether these trends have impacted on the population prevalence o f angina and CHD is
u n c e r t a i n . T h e r e have also been significant advances in the treatment o f CHD in recent
years, but no studies have investigated whether the long-term prognosis o f angina and MI has
improved in Britain. The results o f such analyses may have important implications for CHD
management and health care provision.
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10.2.2 OBJECTIVES
The objectives o f this chapter are to examine secular trends in the BRHS population in (i) rates
o f CHD mortality and major CHD events; (ii) the prevalence o f angina symptoms, diagnosed
angina, and diagnosed CHD; (iii) the proportion o f men with angina symptoms who had
received a diagnosis o f angina or CHD; (iv) the prognosis o f angina and MI.

10.2.3 CONTENT
Firstly, in section 10.4.1, trends over the study period (QI to December 1995) in the rates o f
CHD death and major acute CHD events are quantified. Prevalence trends in angina (Q) and
diagnosed CHD [CHD (DR), angina (DR), MI (DR)] are examined in section 10.4.2 using data
from Q I, Q5, Q92, and Q96. Section 10.4.3 examines changes over time in the proportion o f
men with angina (Q) who reported a diagnosis o f angina or CHD. In section 10.4.4, trends in the
prognosis o f ‘incident’ cases o f diagnosed angina and MI, and o f prevalent CHD is considered.
This final section uses recently available extended follow-up to December 1997. In this chapter,
the reader is referred back to several tables and figures from chapter 4.

10.3 METHODS
Classifications o f chest pain and diagnosed CHD at each questionnaire (chapter 3; 3.5.1 and
3.6.3), and social class at QI (3.5.1.4) have been described. This chapter uses event follow-up
from QI to December 1995; in section 10.4.4 event follow-up to December 1997 is used.

10.3.1 STATISTICAL METHODS
Assessment o f secular trends in a cohort study is complicated both by the ageing o f the
population under study and by the fact that repeated assessments on the same subject at different
time points cannot be treated as independent observations. In certain analyses in which
individual subjects appear more than once, generalised estimating equations (GEE) are used in
order to account for within-subject correlation. These models allow for a specified correlation
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structure between individual subjects’ repeated responses. The GEE analyses presented in this
chapter use an auto-regressive correlation structure, but results were not sensitive to the
particular correlation structure chosen. Models were fitted using PROC GENMOD in SAS
(v6.12). Details o f analyses are given below.

10.3.1.1 Trends in the rate of major CHD events
Four major CHD event rates were considered: (i) CHD mortality, (ii) non-fatal MI, (iii) all
major CHD events, and (iv) first major CHD event, which applied only to men without MI (DR)
at Q I. In order to evaluate secular trends, a fifteen year follow-up period for each o f the 7735
subjects was divided into three exact five-year periods starting (a) from the date o f QI : 1978-80
(b) from 1983-85, and (c) from 1988-90. The occurrence in each time period o f the four separate
outcomes was considered: (i) CHD death; (ii) number o f non-fatal Mis; (iii) number o f major
CHD events; (iv) first major CHD event. Poisson regression was used to model the log o f the
event count, using person-time o f follow-up as an offset in the model. Linear trend was
estimated by including the date at the start o f each follow-up period as a continuous variable,
and adjusting for age and age squared (as the effect o f age was not linear over the entire age
range). Significance was assessed using the likelihood ratio statistic. For outcomes (ii) and (iii) a
generalised estimating equation (GEE) model was used because each subject could experience
more than one event, and continued to be at risk o f an event until death. In a Poisson regression,
the parameter for calendar time represents the log o f the relative change in event rate for every
unit increase in time. Trends over time were expressed as age-adjusted annual (relative)
percentage change in rates with 95% confidence interval. The annual trend in case-fatality (the
proportion o f major events fatal within 28 days) was assessed for first major CHD events only,
using logistic regression with adjustment for age at the time o f event.

10.3.1.2 Trends in the prevalence of angina and CHD
Trends in the prevalence o f angina symptoms [angina (Q)] and diagnosed CHD [CHD (DR),
angina (DR), MI (DR)] were evaluated using Q I, Q5, Q92 and Q96. Trends were assessed in
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age-specific groups, and using the entire data set. Three age-specific logistic regression 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 o f the four questionnaires. Each subject appeared only once in each
age-specific analysis, with the exception o f a small proportion who were included in both Q92
and Q96 (results were essentially unchanged by exclusion o f these subjects from either Q92 or
Q96). An overall estimate o f trend was obtained by fitting a generalised estimating equation
(GEE) for binary data to the entire dataset. Both the age-specific models and the overall GEE
model were adjusted for age: the overall model additionally adjusted for age squared. Annual
linear trend in the log odds o f CHD was estimated by including the date o f questionnaire as a
continuous variable. Prevalence trends were expressed as the age-adjusted annual (relative)
percentage change in odds with 95% confidence interval. For the prevalences considered in this
chapter, a particular change in odds is virtually equivalent to the change in prevalence itself.

10.3.1.3 Social class differences in trends in event rates and prevalence
In order to examine whether trends in major CHD event rates and prevalence differed between
the two social class groups (non-manual versus manual/Armed Forces at QI), three additional
terms were added to each model: 1. the main effect o f social class, 2. the interaction between
social class and calendar time (which provided a test of social class difference in trend) and 3.
the interaction between social class and age. This last term was added because the social class
effect on event rates and prevalence attenuated significantly with increasing age. It was
necessary to take this into account in order to isolate the effect o f social class on time trends.

10.3.1.4 Trends in the likelihood of diagnosis
Trends over time in the proportion o f men with angina (Q) who reported diagnosed angina (and
diagnosed CHD) were assessed using a GEE model for binary data as described above.
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10.3.1.5 Trends in the prognosis of CHD
Trends in the five-year prognosis o f first non-fatal MI (GP) and first uncomplicated angina (GP)
were assessed. Incident diagnoses from QI to 31®‘ December 1992 were used, with follow-up to
December 1997, which ensured a five-year period o f follow-up from the date o f each incident
case. Trends in the five-year risk o f a major CHD event and o f total mortality were assessed
using Cox proportional hazards regression, with adjustment for age. Trends in the five-year risk
o f a major CHD event among men with prevalent CHD were also examined using categories o f
prevalent CHD defined at Q I, Q5, and Q92, and considering three age-specific subgroups (5054, 55-59, and 60-64 years). In addition, a Poisson GEE analysis was used in order to estimate
the effect o f prevalent CHD group and calendar time on event risk in a combined model using
Q 1,Q 5, and Q92.

10.4 RESULTS
10.4.1 TRENDS IN MAJOR CHD EVENT RATES
During 15 years equal follow-up from Q I, 985 o f the 7735 men experienced a new major CHD
event and 511 men died from CHD (chapter 3; Table 3.5). Counting recurrent events for a single
subject, there were 646 non-fatal Mis and 1157 major CHD events in total. O f 7435 men
without MI (DR) at baseline, 848 had a first major CHD event. Table 10.1 shows the agespecific rates o f CHD mortality, non-fatal Mis, all major CHD events, and first major CHD
event for the three five-year follow-up periods. Within each age group, event rates tended to fall
over time. This trend was apparent for each o f the four outcomes. The overall age-adjusted
annual percentage changes (95% Cl) in event rates were estimated using Poisson regression
analyses o f the entire data set. CHD mortality fell substantially over the study period; the annual
relative change in rate was: -4.1% (-6.5, -1.6) %^(1)=10.0; p=0.002. There was a smaller non
significant fall in the rate o f non-fatal MI [-1.7% (-3.9, 0.5) z=-1.6; p=0.12 using GEE], and
significant declines in the rate o f all major CHD events [-2.5% (-4.1, -0.8) z=-2.9; p=0.004
using GEE] and first major CHD event [-2.4% (-4.3, -0.5) % \l)= 5.9; p=0.015].
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10.4.1.1 Trends in case-fatality
Case-fatality was examined for first major CHD events only, using all available follow-up from
Q I to 31st December 1995. O f 7435 men without MI (DR) at Q I, 951 had a first major CHD
event during this period, o f which 382 were fatal within 28 days. Figure 10.1 shows the casefatality proportion by age at event and year o f event. Case-fatality rose substantially with
increasing age, but tended to fall over time within each age group. The overall annual ageadjusted change in the odds o f a fatal event (95% Cl) was -3.2% (-6.8, 0.5), %^(1)=3.1; p=0.088.
It should be noted that, as case-fatality rates are high, the odds-ratio is not a good estimate o f the
relative risk. The age-adjusted relative change (95% Cl) in the case-fatality proportion itself was
estimated from Poisson regression analysis"^^^ to be -2.1% (-5.0, 0.8).

10.4.1.2 Social class and trends in major CHD events
Declines in major CHD event rates occurred in both non-manual and manual social class
groups. The relative reductions in all major CHD events were very similar (-2.3% versus -2.6%
for non-manual and manual respectively, z=-0.2 p=0.85 for interaction between calendar year
and social class). The fall in CHD mortality appeared somewhat greater in the non-manual
compared to the manual group (annual rate changes: -5.6% versus -3.4% ) as did the fall in casefatality (annual changes in odds: -7.3% versus -2.2% ) but tests for interaction were not
significant in either case (%^(1)=0.6 p=0.44 and %^(1)= p=0.35 respectively).

10.4.2 TRENDS IN THE PREVALENCE OF ANGINA AND CHD
The age distribution o f respondents to each o f the four BRHS questionnaires was given in
chapter 4, Table 4.4. The numbers o f 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.

10.4.2.1 Prevalence of angina (Q)
Table 4.5 and Figure 4.2 (chapter 4) gave the age-specific prevalences o f angina (Q) and
definite angina (Q) for each questionnaire assessment. The age-specific prevalence o f angina
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symptoms tended to deerease over time. This deerease was apparent from Q5 to Q92, and from
Q92 to Q96. The age-specifie and overall estimates o f trend are shown in Table 10.2. Angina
(Q) prevalenee fell signifieantly in eaeh o f the three age groups. The overall age-adjusted annual
ehange estimated using the entire data was -1.8% (95% Cl: -2.8, -0.8); z=-3.4; p<0.001 (using
GEE). In other words, from 1978 to 1996 the odds o f a middle-aged man having angina
symptoms decreased on average by 1.8% per year. Definite angina (Q) prevalenee also fell in
each age group (Table 10.2) and the overall estimate o f trend was similar to that for all angina
(Q) [-2.2 (-3.4, -0.9) z=-3.4 p<0.001.] Similarly, the trend estimate for Rose angina (Q) was 2.0 [-3.3, -0.7] z=-2.9 p=0.004. Trend estimates based only on men aged 50-64 were similar to
those based on all men (age 40-78) [Table 10.2]. The average falls in angina symptom
prevalence were due to a decline from Q5 onwards. After taking this into account, there was no
evidence that the trend in symptom prevalence differed by age group (z=-0.20; p=0.84 for
interaction between age and calendar time).

10.4.2.2 Prevalence of diagnosed CHD
The age-speeifie prevalences o f angina (DR), MI (DR) and CHD (DR) at each questionnaire
were given in chapter 4 (Table 4.6). For CHD (DR) overall, no clear trend over time in
prevalence was apparent: logistic regression analyses showed small non-significant annual
changes in eaeh o f the three age groups (Table 10.3). Overall, the age-adjusted annual change in
odds (95% Cl) estimated from the entire data set was 0.1% (-1.0, 1.2); z=0.22; p=0.83. When
MI (DR) and angina (DR) were considered separately, no significant change was found in the
prevalence o f MI (DR) [-0.3 (-1.6, 1.0) z=-0.52; p=0.60], but the prevalenee o f angina (DR)
increased over the study period [% ehange in OR (95% Cl) 1.7 (0.4, 3.0) z=2.6; p=0.010]
(Table 10.3). The prevalence o f uncomplicated angina (DR) [angina (DR) without MI(DR)] did
not change over time (% change in odds: 0.8%).
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10.4.2.3 Prevalence of angina (Q) among men with and without diagnosed CHD
In order to examine the time trends in angina (Q) prevalence separately among men with and
without diagnosed CHD, CHD (DR) at each questionnaire was included in the model, together
with its interaction with calendar time. After adjustment for CHD (DR) at each questionnaire,
the decline in angina symptom prevalence became even more marked [% annual change in
odds: -2.6 (-3.7, -1.5)]. However the decline was apparent both among men with and without
diagnosed CHD, and there was no evidence that the magnitude differed in these two subgroups
[-2.7% versus -2.5% , z=-0.16; p=0.88 for interaction between CHD (DR) and calendar time].

10.4.2.4 Social class and angina (Q) prevalence trends
Men o f manual social class at QI had almost double the prevalence o f angina (Q) as those from
the non-manual group (chapter 4, Figure 4.1), although this social class difference 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 [95%C1] was -2.1% [-3.9, -0.3] compared to -1.3% [-2.6, -0.03] for the
manual subgroup, but this difference was not significant. (z=-0.75; p=0.45 for interaction
between social class and calendar time).

10.4.3 TRENDS IN DIAGNOSIS AMONG MEN WITH ANGINA SYMPTOMS
In the previous chapter, the association between angina symptoms and medical recognition of
CHD was examined. This section evaluates trends over time in the proportion o f men with
angina symptoms who reported diagnosed angina (or CHD). Figure 4.5 (chapter 4) suggested
that men with angina (Q) [and definite angina (Q)] were more likely to report angina (DR) at the
later assessments (Q92 and Q96) than the earlier ones (QI and Q5). Table 10.4 (i) confirms that,
among men with angina (Q), there was a highly significant increase over time in the proportion
with angina (DR) [annual % change in odds: 3.9% (1.9, 5.9) z=4.0; p<0.001 using logistic GEE
model]. This average trend was primarily driven by a marked increase from Q5 to Q92. The
trend was also apparent when all CHD (DR) was used as the outcome, and after exclusion o f
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men with a history o f diagnosed MI, although it was reduced and non-significant in the latter
case. Because the prevalence o f angina (Q) fell over time, and the likelihood o f diagnosis
increased, the overall prevalence o f angina (Q) in the absence o f CHD (DR) fell substantially
(age-adjusted annual % change in odds: -2.8% ).

10.4.3.1 Definite and possible angina (Q)
As shown in chapter 9, men with definite angina (Q) were more likely than men with possible
angina (Q) have a diagnosis o f CHD. Table 10.4 (ii) shows the trend over time in likelihood o f
diagnosis separately for men with possible and definite angina (Q). Among men with definite
angina (Q), the likelihood o f diagnosed angina (or diagnosed CHD) increased greatly over time,
while for possible angina (Q) the increases in likelihood o f diagnosis over time were smaller
and non-significant. However formal tests for interaction (to assess whether the secular trend in
the likelihood o f diagnosis differed between men with ‘definite’ and ‘possible’ symptoms) were
not significant. [Table 10.4 (ii)].

10.4.4 TRENDS IN PROGNOSIS

10.4.4.1 First incident MI (GP) and first uncomplicated angina (GP)
Trends over time in the five-year prognosis o f first incident MI and first diagnosis of
uncomplicated angina were assessed using event follow-up (from medical record review) to
December 1997. Excluding men with MI (DR) at Q I, 473 men experienced a first non-fatal
(survival for 28 days) definite MI from QI to December 1992. Excluding all men with CHD
(DR) at Q I, the number o f men with new uncomplicated diagnosed angina [angina before MI
(GP)] documented in medical records from QI to December 1992 was also 473. The
distribution o f these cases over time is shown in Table 10.5. For each calendar period, the table
shows the average age o f incident cases and the occurrence o f total mortality and major CHD
events over a five-years period from the date o f incident case. Event rates cannot be directly
compared across calendar periods due to age differences; hazard ratios adjusted for age are
shown for the second and third calendar period compared to the first.
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For first incident MI (GP), there was a dramatic improvement in five-year prognosis over time.
Compared to men who had their first MI during the early period (1978-82), those who had their
first MI in the third period (1978-97) experienced a 75% reduction in risk o f death and a 58%
reduction in the risk o f a further major CHD event. The average age-adjusted annual percentage
changes in risk (95% Cl) over the entire period were estimated to be -13.8% (-19.5, -7.8)
X^(l)=18.4 p<0.001 for total mortality and -8.6% (-14.0, -2.9) %^(1)=8.4 p=0.004 for major
CHD events. Trends over time in the prognosis o f first uncomplicated angina (GP) were less
marked. An improvement in prognosis for cases diagnosed in the last calendar period compared
to the first was suggested, but the trends were imprecisely estimated and not statistically
significant. The average age-adjusted annual percentage changes in risk (95% Cl) over the
entire period were -6.4% (-13.9, 1.9) %^(1)=2.4 p=0.12 for total mortality and -5.3% (-11.9, 1.7)
X^(l)=2.2 p=0.13 for major CHD events. Figure 10.2 illustrates the trends, showing estimates o f
the cumulative percentage of men experiencing a new major CHD event in five years by
calendar period and type o f incident case. The percentages are standardised to age 60 using the
estimated survival probabilities from a Cox regression model.

10.4.4.2 Prevalent CHD
Secular trends in the prognosis o f prevalent CHD were examined using the three questionnaire
assessments Q I, Q5, and Q92 (Table 10.6). The rate o f major CHD events during a five-year
period from each questionnaire was assessed for three categories of CHD: (i) MI (DR), (ii)
uncomplicated angina (DR), and (iii) angina (Q) without CHD (DR), (iv) no CHD (DR), no
angina (Q). Separate analyses were carried out for three age groups: 50-54, 55-59, and 60-64
years. The limited number o f events in each category resulted in variable estimates o f agespecific event rates and imprecise estimates o f trend. Nevertheless, the picture is one o f declines
in major event rates across each category o f CHD, as well as among men without evidence of
CHD. The most marked declines occurred at the end o f the follow-up period; this was reflected
in accentuated trend estimates for the 60-64 year age group, as this analysis did not include Q I.
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In a Poisson GEE model of five-year major CHD outcome based on Q l, Q5 and Q92, and
adjusting for age and age squared, the overall rate ratios (95% Cl) compared to no CHD were
for 4.7 (4.0, 5.6) for MI (DR), 3.4 (2.7, 4.3) for angina (DR), and 2.2 (1.7, 2.7) for angina (Q),
while the overall annual change in event rate was -4.3% (-5.7, -2.9), with no evidence that the
trend varied by CHD group. Considering only men without CHD (DR) at each questionnaire,
rate ratios (95% Cl) [adjusted for age and calendar date] compared to men with no chest pain
were 1.13 (0.93, 1.26) for non-exertional chest pain and 2.15 (1.70, 2.72) for angina (Q), and the
relative risk for definite compared to possible angina (Q) was 1.21 (0.77, 1.89), p=0.41

10.5 DISCUSSION
The major strength o f the analyses presented in this chapter is the use o f the information from
medical record reviews and repeated questionnaires in order to assess trends in CHD events
rates together with trends CHD prevalence in a single representative sample o f British men over
a twenty-year period. The well-established decline in fatal CHD in Britain has been
demonstrated in this study population, together with the expected fall in the rate o f major acute
CHD events. Against this background, secular trends in the prevalence o f angina symptoms and
established CHD have been estimated. The results also provide insight into changes over time in
CHD ascertainment and diagnosis itself. An initial assessment o f trends in the prognosis o f
angina and MI has been presented. Assessment o f secular trends in a cohort study introduces
special problems; these have been addressed by the use o f age-specific models, and age adjusted
models that incorporated with in-subject correlation. Each method led to the same conclusions
about trends. In fact estimates and standard errors were similar whether or not GEE models
were used. Other potential biases are discussed below.

10.5.1 TRENDS IN CHD MORTALITY AND MAJOR ACUTE CHD EVENTS
Until relatively recently, uncertainty remained regarding what was driving the decline in fatal
CHD that has occurred in many industrialised countries: improved survival from MI or a fall in
the rate o f new major CHD events. Results from the WHO MONICA project and other studies
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showed that in many countries, both factors are likely to have made a significant
contribution/ ' ^7 -322 ,324 ,329 .331 .480^83

results presented in this chapter suggest that this has

also been the case in Britain over the 1980s and 1990s. The methodology o f the BRHS differs
somewhat from MONICA, as event rates in the BRHS were calculated using a defined
population, which provided both the numerator (number o f cases) and the denominator (person
years o f follow-up). In addition, MONICA rate changes were calculated such that the trend in
MONICA CHD mortality necessarily equalled the sum o f the trends in major CHD events and
case fatality. This was only approximately true for the BRHS estimates. The magnitudes o f the
major CHD event trends found in the BRHS are quite similar to the overall MONICA results for
men, and are intermediate between the estimates for Glasgow and Belfast, the two UK centres
(Table 10.7). The decline in case-fatality was small in MONICA overall, but made an important
contribution in the UK centres, as it did in the BRHS. Although MONICA CHD mortality fell
less than that based on death certificates only, the two rate reductions were very similar in the
UK centres. In the only other comparable study, the Oxford myocardial infarction incidence
study (OXMIS),^^^ average trends (shown in Table 10.7) were smaller than those in the BRHS
or MONICA. Two factors may help to explain this: first, absolute rates o f major CHD in Oxford
were very low; second, the average trend includes a period in the late 1960s and early 1970s in
which there was little change in CHD mortality in Britain (see Figure 2.1, chapter 2).

10.5.1.1 Medical treatment and risk factors
It is likely that both changes in risk factors and improvements in medical care have influenced
trends in event rates and case-fatality,'^^'*’'*^^ but the relative effect o f these two factors on each
outcome may differ between countries,^^^ 9.325,328,331,482.484-489

over time.^^^ Analysis o f the

relative effect o f each on the BRHS trend is beyond the scope o f this thesis. In general terms,
the prevalence o f cigarette smoking fell substantially over time in the BRHS population [Table
10.8 (i)]. Data from the General Household Survey also show a long-term decline in smoking
prevalence in British men and w o m e n T h e Health Survey for England showed that the

326

prevalence o f obesity has increased during the 1990s, but average blood pressure has fallen, and
there is some suggestion of a decline in average serum total cholesterol concentration."^^’

10.5.2 TRENDS IN THE PREVALENCE OF ANGINA AND DIAGNOSED CHD
Figure 10.1 summarises how trends in major CHD event rates compared to trends in prevalence
in the BRHS population. Declines in CHD mortality, rates of major acute CHD events, and
case-fatal ity were accompanied by a clear fall in the prevalence o f current angina symptoms, but
there was no change in the prevalence o f history o f diagnosed CHD. Examination o f diagnosed
M l and diagnosed angina separately revealed that neither had declined; in fact the overall
prevalence o f diagnosed angina increased over the study period. The following sections evaluate
these results.

10.5.2.1 Methodological issues
A chest pain questionnaire provides a standardised measure o f angina symptoms, appropriate
for assessment o f secular trends. In this study, the trend in questionnaire-assessed angina
symptom prevalence was independent o f the precise definition used. A potential source o f bias
was the change from use o f an administered questionnaire at Q l to postal questionnaires for
subsequent assessments. The suggestion from some studies that the self-administered Rose
chest pain questionnaire yields higher prevalence estimates^® ’’"’ was discussed in chapter 4
(4.5.1.3). If this were the case, the overall trend in angina (Q) prevalence presented in this
chapter would be an underestimate o f the true decline. Estimates o f trends in angina symptoms
based only on the identical self-administered questionnaires, Q5, Q92, and Q96, are given in
Table 10.9. Clear declines are apparent for all measures o f angina (Q). The use o f self-reported
diagnoses to assess trends in diagnosed angina and diagnosed CHD is supported by results
relating to validity and consistency that were presented in chapter 5. Furthermore, sensitivity
analyses using information from the medical record review in conjunction with self-reported
diagnosis at Q l gave an identical pattern o f trends. Table 10.9 shows that conclusions were not
altered when estimates were based only on the self-administered questionnaires. Differing rates
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o f non-response to each o f the four questionnaires (chapter 3; Table 3.2) could introduce bias to
prevalence trend estimates.'^^^ Compared to responders, non-responders to Ql had a slightly
increased 5-year death rate.^^’ Non-responders to the three postal questionnaires had a slightly
(1.1 to 1.4 fold) increased prevalence o f CHD symptoms and diagnoses at previous
questionnaires. Simple sensitivity analyses suggested that these differences were unlikely to
have a significant impact on the estimated prevalence trends (data not shown).

10.5.2.2 Comparison with other studies
The results presented in this chapter highlight the importance o f differentiating between current
and cumulative (lifelong) measures o f prevalence. Angina symptom prevalence fell, but the
prevalence o f history o f diagnosed CHD did not. Studies based in other countries (reviewed in
chapter 2, 2.9.3) show some broad agreement with this principle. The prevalence of
uncomplicated Rose angina symptoms fell among men in the Reykjavik study from 1968 to
1986.“'“ A Swedish MONICA sub-study reported a significant decline in Rose angina
prevalence from 1986 to 1994 for women although not for men.'^"* Measures o f prevalence that
are based on history (previous diagnosis) rather than on current symptoms have tended to
remain stable or increase (history o f CHD in the National Health Interview Survey;^^'' history o f
definite MI in Reykjavik;^'^ history o f diagnosed angina and MI in Kaiser Health Plan study^^^).
Few British data are available. No significant change in the prevalence o f Rose angina and
subject-reported diagnosed CHD has been found in Health Survey for England, but these
surveys have only been carried out during the 1990s.'^^ '^^ The prevalence o f Tong-standing
heart attack’ as reported in the General Household Survey has remained stable from 1988 to
1998,^^^ which is in agreement with BRHS results.

10.5.2.3 Angina symptoms and diagnosed CHD
Why has angina symptom prevalence fallen, while measures o f diagnosed CHD have remained
stable, or even increased? Both measures are dependent on the interplay o f incidence and
survival. For example, the incidence o f definite MI fell, which would tend to reduce prevalence,
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but survival increased (both immediate and long-term survival) which would tend to increase
prevalence. The stability o f MI prevalence over time may have been the direct result o f these
opposing trends. The prevalence o f angina symptoms is also dependent on trends in incidence
and survival, but might additionally be affected by changes in the severity o f symptoms and the
presence o f effective treatment (such as coronary revascularisation, shown previously to be
associated with symptom remission). The fact that angina symptom prevalence declined both in
men with and without diagnosed CHD suggests that increased rates o f effective treatment may
be playing a part, but that a true decline in the occurrence o f new angina, and perhaps a decline
in disease severity (independent o f treatment) are also likely to be important. A lifelong measure
o f prevalence such as diagnosed CHD is likely to change more slowly than a measure o f current
symptoms, as once a diagnosis is acquired, it remains until death, regardless o f treatment,
changes in symptoms or severity, occurrence or absence o f new events. However, it is also
possible that another factor has contributed to the stable prevalence o f diagnosed CHD;
increased medical recognition o f milder forms o f disease.

10.5.3 TRENDS IN DIAGNOSIS
The fact that trends in the prevalence o f angina symptoms and angina diagnosis were in
opposite directions, together with the marked increase in the prevalence o f angina diagnosis
among the subgroup o f men with angina symptoms, suggests the possibility o f changes in
medical recognition o f CHD over the time o f the study. Middle-aged men with angina
symptoms were more likely to report a doctor’s diagnosis o f angina in the 1990s than the 1980s.
If the questions on chest pain were interpreted and answered in the same way over time, the two
obvious explanations for this trend are: (i) diagnosis o f angina became more likely (ii) the
likelihood o f diagnosis itself was unchanged but a diagnosis was more likely to be
communicated to, or recalled by the patient. The former is more probable, because results were
unchanged when medical record data was used in the analysis (in conjunction with Q l selfreport) instead o f self-report only. There is further support for this explanation from the General
Practice Morbidity studies, which showed that the percentage o f people with a recent
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consultation for angina increased markedly in 1991-2 compared to previous decades, while the
same statistic for MI was constant over time^°^ (chapter 2; Table 2,8). This also suggests
increasing formal recognition and documentation o f angina by general practitioners. This may
be due in part to greater availability o f confirmatory diagnostic procedures. It may also be
influenced by a wider awareness o f the potential for secondary prevention.

If men with angina symptoms are more likely to have a formal diagnosis o f angina (or CHD)
now than in previous years, an important question is whether this increase in medical
recognition o f angina has occurred among all men with effort-induced chest pain, or
predominately among those with ‘typical’ symptoms. This study does not provide a conclusive
answer to this question. The trend in diagnosis appeared to be weaker among men with possible
angina (Q) than among those with definite angina (Q), but this difference was not significant.

10.5.4 TRENDS IN PROGNOSIS

10.5.4.1 Myocardial infarction
Trends in rates o f major CHD events and case-fatal ity have been examined by many studies, but
relatively few have been able to separate events into first and recurrent cases.^’*’^^'^’^^'’^'*’ The
results presented in this chapter suggested a dramatic improvement in the five-year prognosis o f
survivors o f first incident MI: from 1978 to 1992 the risk o f death or re-infarction within 5 years
was more than halved. This study was unable to control for markers o f severity measured at the
time o f acute event. Although criteria for diagnosis o f definite MI were not altered over the
study period, it is possible that the prognosis trend may be due to a tendency over time for less
severe cases o f MI to be identified. On the other hand, if an increase in ascertainment o f MI has
occurred it might also be expected to result in increased ascertainment o f re-infarction.
Therefore, it seems unlikely that changes in diagnostic criteria could fully explain the striking
trend in prognosis.
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10.5.4.2 Angina
These results in this chapter suggest an improvement in the prognosis o f diagnosed angina and
o f angina-like chest pain, although the changes may not be as dramatic as those for acute MI.
Trends in angina (GP) prognosis were not significant and were imprecisely estimated. However,
major CHD event rates appeared to have fallen across all categories o f pre-existing CHD
(including uncomplicated angina), as well as among men without CHD. Therefore, changes
over time in the risk associated with angina are likely to be reductions in absolute risk, rather
than risk relative to men without CHD. One American study has reported evidence o f improved
survival after a diagnosis o f angina among men^^^ but there are no other reports on this issue.
This probably reflects the difficulty o f definition o f cases, in particular standardisation o f
definition over time. These concerns also apply to the present study: if formal diagnosis o f
angina did become more likely over the study period, angina (GP) may have been increasingly
‘diluted’ with less severe cases, which could contribute to improved prognosis.

10.5.4.3 Treatment, risk factors, and prognosis trends
Improvements in survival after acute MI have traditionally been attributed to changes in medical
care (acute care such as thrombolysis"^^^ and coronary care units, and secondary prevention such
as aspirin, lipid lowering therapy, and perhaps CABG). Data on acute care are not available in
the BRHS, but acute treatments are unlikely to fully explain the prognosis trend as they
probably impact on case-fatal ity more than prognosis for 28-day survivors. Over the period
from Q92 to Q96, there were increases in aspirin use among men with MI and uncomplicated
angina (see chapter 4; 4.4.3.2); this has also been documented in other studies.^^^’^^^’"^^®The use
o f revascularisation has increased in Britain over a longer period,"^^^’"*^^ and marked increases in
revascularisation rates over time were apparent in the BRHS population (see chapter 4; Figure
4.8). This may have contributed to the prognosis trend, although evidence o f survival benefit
from trials is currently limited to CABG and to patients with severe disease.^"^’^^ The fact that
similar changes in event rates occurred among men with and without prevalent CHD may
suggest that changes in risk factors made a substantial contribution to trends across the whole
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population. For example, in the BRHS, smoking prevalence fell greatly among men with
diagnosed CHD as well as those without [Table 10.8 (ii)].

10.5.5 SOCIAL CLASS AND CHD TRENDS
A recent UK National Heart Forum report claimed that the social class divide in coronary
mortality in Britain was widening.^ However this result was largely driven by the lack o f a
mortality trend from 1970-1993 in social class V, which contrasted with clear falls in all other
classes. In a Scottish study, the socio-economic gradients in out-of-hospital CHD death did not
increase over time: falls from 1986-1995 occurred across all levels o f deprivation.'^^'* A recent
combined analysis o f the Health Survey for England and the Health and Lifestyle Survey also
found no change from 1984 to 1993 in the socio-economic gradient in the prevalence o f ‘selfreported angina or heart disease’.'*^'* Similarly, in the BRHS analyses, declines in angina
symptom prevalence and major CHD event rates occurred in both manual and non-manual
classes; they were not significantly larger in the non-manual group. The study lacked power to
detect small social class differences or to examine social class V separately. Social class
differences in other trends were not examined because, in the BRHS, the effect o f social class
appeared to be largely restricted to CHD prevalence and incidence. As shown in chapters 7 and
9, social class was not an important factor in the medical recognition o f angina or the prognosis
o f MI or angina.

10.5.6 OVERVIEW OF TRENDS
These data show that declines in the rate o f major CHD events and in case-fatal ity have
contributed to falling CHD mortality in British men over the 1980s and 1990s. In addition to a
fall in the case-fatal ity o f acute MI, there was a dramatic reduction in five-year rates o f death
and re-infarction, indicating that the overall fall in the major CHD event rate was due to a
decline in recurrence as well as a decline in incidence o f Ml. In fact these data suggested that
declines in the major CHD event rates had occurred across all subgroups o f men with pre
existing CHD (definite MI, angina, angina symptoms) as well as among those initially free o f
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CHD. While clear falls were apparent in the rate o f occurrence o f acute major CHD events,
prevalence trends were less consistent. The prevalence o f angina symptoms fell over the study
period, but the prevalence o f diagnosed CHD did not: in fact the prevalence of diagnosed angina
increased. Changes in survival, disease severity and treatment use may explain these
differences, but there was evidence to suggest that increased likelihood o f medical diagnosis o f
angina has also played a part.
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Table 10.1 M ajor CH D event rates^ by age group and tim e period during 15 years follow -up

A ge group at the start o f five-year period
Year at the start o f

40-45

45-49

50-54

55-59

60-64

65-69

five-year period

All men
(total events)

Total Number o f men
1978-80

1838

1983-85

1898

1974

2025

1820

1855

1901

1878

1788

1788

1777

1.9

3.4

6.7

1.4

3.5

5.7

10.7

2.3

5.0

7.4

5.3

6.8

7.0

2.8

6.4

8.1

7.6

5.0

6.3

7.2

7.2

10.2

13.7

4.2

9.9

13.9

18.3

7.3

11.3

14.7

5.7

7.6

10.9

3.6

7.6

11.0

14.1

6.3

8.1

12.0

1988-90

7735
7454
1637

6990

CHD mortality rate
1978-80

0.4

1983-85
1988-90

3.2 (121)
5.3 (192)
9.5

5.9 (198)

Non-fatal M l event rate
1978-80

2.6

1983-85
1988-90

5.5 (209)
6.2 (225)
6.9

6.3 (212)

Total major CHD event rate
1978-80

3.1

1983-85
1988-90

8.7 (330)
11.5 (417)
16.4

12.2 (410)

First major CHD event rate
1978-80
1983-85
1988-90

2.6

6.7 (243)
9.0 (304)
13.4

9.7 (301)

“Event rates / 1000 person-years; '’Excludes 300 (o f 7735) men with MI (DR ) (or m issing information) at Q l
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Table 10.2. Trends o v e r tim e in the prevalence o f angina symptoms: 0 1 (1978-80) to 0 9 6 0 9 9 6 )

Definite angina (Q)

Angina (Q)
N“

n"

A ge

Annual % change

Annual % change

in odds“ (95% Cl)

in odds“ (95% C l)

50-54"'

4182

350

-2.9 (-5.5, -0.2)

186

-4.4 (-8.0, -0.7)

55-59“

6 089

694

-1.9 (-3 .1 ,-0 .6 )

429

-1.9 (-3.4, -0.3)

60-64*'

4732

653

-2.5 (-4 .0 ,-1 .0 )

428

-2.8 (-4.6, -0.9)

unadjusted

15003

1697

-2.3 (-3 .2 ,-1 .4 )

1043

-2.6 (-3 .7 ,-1 .4 )

GEE 8

15003

1697

-2.2 (-3 .2 ,-1 .1 )

1043

-2.5 (-3 .8 ,-1 .2 )

50-64

All men

unadjusted

25773

2871

-2.0 (-2 .8 ,-1 .2 )

1746

-2.3 (-3 .3 ,-1 .2 )

(age 40-78)

GEE*

25773

2871

-1.8 (-2.8, -0.8)

1746

-2.2 (-3.4, -0.9)

Specific time periods (GEE^)
Q l to Q 5 (1 9 7 8-1984)

0.5 (-1.6, 2.6)

-2.3 (-5.0, 0.5)

Q5 to Q92 (1 9 8 4-1992)

-2.0 (-3.4, -0.7)

-1.7 (-3.5, 0.0)

Q 92 to Q 96 (1 9 9 2-1996)

-2.4 (-4.5, -0.3)

-4.0 (-6 .7 ,-1 .2 )

“Number o f observations; *^umber positive for condition. O f 26198 possible observations, 425 were m issing for angina symptom status. T rom logistic regression: age-specific
estimates adjusted for age, overall estim ates adjusted for age and age squared; A ge-specific estimates includes: ''Q l, Q5, and Q92; “Q l, Q5, Q92 and Q96; *^Q5, Q92 and Q96;
®GEE model accounts for within-subject correlation.

Table 10.3. Trends over tim e in the prevalence o f history o f diagnosed CHD: 0 1 (1978-80) to 0 9 6 (1 9 9 6 )

MI (DR)

CHD (DR)
N"

n'

Age

N**

Annual % change

N"

n"

n odds" [95% Cl]

in odds" [95% Cl]

in odds" [95% Cl]

Annual % change

5 0 -5 T

4213

284

-0.4 [-3.3, 2.5]

4212

197

-2.3 [-5.6, 1.2]

4214

176

2.6 [-0.9, 6.2]

55-59"

6 169

623

-0.3 [-1.6, 1.0]

6170

414

-0.5 [-2.1, 1.0]

6169

402

0.9 [-0.7, 2.5]

60-64^

4 839

683

0.4 [-1.1, 1.9]

4839

418

0.0 [-1.9, 1.9]

4839

487

2.4 [0.5, 4.2]

unadjusted

15221

1590

-0.1 [-1.0, 0 .8]

15221

1029

-0.6 [-1.7, 0.5]

15222

1065

1.6 [0.5, 2.7]

GEE8

15221

1590

0.0 [-1. 1, 1.2]

15221

1029

-0.5 [-1.9, 0.9]

15222

1065

1.8 [0.4, 3.2]

A ll men

unadjusted

26160

2913

-0.1 [-1.0, 0.7]

26161

1794

-0.6 [-1.6, 0.5]

26162

2024

1.4 [0.4, 2.4]

(age 40-78)

GEE^

2 6160

2913

0.1 [ -1.0, 1.2]

26161

1794

-0.3 [-1.6, 1.0]

26162

2024

1.7 [0.4, 3.0]

50-64

U)
u>

Annual % change

Angina (DR)

ON

Specific tim e periods (GEE®)
Q l to Q 5 (1 9 78-1984)

0.6 [-1.5, 2.8]

0.7 [-1.8, 3.3]

0.5 [-2.4, 3.4]

Q5 to Q 92 (1 9 84-1992)

1.9 [0.5, 3.3]

1.7 [0.1, 3.3]

4.0 [2.3, 5.7]

Q92 to Q 96 (1 9 92-1996)

-1.4 [-3.0, 0.2]

-2.4 [-4.4, -0.4]

-0.1 [-2 .0 , 1.8 ]

"Number o f observations; 'du m b er positive for condition. O f 26198 possible observations, 38, 37, and 36 were m issing for diagnosed CHD, Ml and angina respectively. "From logistic
regression: age-specific estimates adjusted for age, overall estimates adjusted for age and age squared; A ge-specific estimates includes: ‘‘Q l, Q5, and Q92; "Ql, Q5, Q92 and Q96; *^Q5,
Q92and Q96; ®GEE model accounts for within-subject correlation.

Table 10.4 Trends over tim e in diagnosis am ong m en with angina symptoms: 0 1 (1 9 7 8 -8 0 ) to
0 9 6 (1 9 9 6 )

(i)

All men with angina (Q) n=2868 observations

Annual % change in odds® (95% Cl) of:
Angina (DR)

3.9 (1.9, 5.9)

Angina (DR) excluding MI (DR)

1.9 (-0.5, 4.4)

CHD (DR)

2.1 (0.2, 4.1)

(ii)

Men with possible angina (Q) [n=l 124 observations] and definite angina (Q) [n=1744

observations] separately
Possible angina (Q)

Definite angina (Q)

Interaction*’

Annual % change in odds® (95% Cl) of:
Angina (DR)

1.8(-1.3,4.9)

4.9 (2.5,7.3)

p=0.098

Angina (DR) excluding Ml (DR)

0.2 (-3.7, 4.2)

3.1 (0.1, 6.1)

p=0.23

CHD (DR)

0.6(-2.4,3.6)

3.1 (0.7,5.6)

p-0.14

“U sing logistic model with GEE based on all questionnaires, adjusted for age and age squared; "’Interaction between
angina (Q) type and calendar year
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Table 10.5 Trends over tim e in the five-year prognosis o f first incident diagnosed MI and first incident uncom plicated diagnosed angina
Total mortality
N“

Mean age [range]

n*’ Person-years

1978-82

119

53.6 [42, 63]

27

1983-87

176

57.8 [46, 68]

1987-92

178

1978-92

473

Major CHD event
Rate'^

HR'' (95% Cl)

o'" Person-years

Rate'

HR" (95% Cl)

522

51.7

1

33

488

67.6

1

36

801

45.0

0.64 (0.38, 1.09)

37

757

48.8

0.68 (0.42,1.12)

61.7 [49, 73]

20

852

23.5

0.25 (0 .1 3 ,0 .4 9 )

26

818

31.8

0.42 (0.23,0.76)

58.2 [42, 78]

96

2175

44.1

83

2064

40.2

First MI (GP)^
Date o f Ml:

First uncomplicated angina ( 5 7 ^ /

U
U))

Date o f angina:

oo

1978-82

119

53.7 [42, 62]

11

548

20.1

1

18

505

35.7

1

1983-87

176

59.1 [45, 69]

23

850

27.1

0.97 (0.45, 2.10)

28

776

36.1

0.92 (0.49,1.73)

1987-92

178

62.6 [50, 73]

18

871

20.7

0 .5 8 (0 .2 3 , 1.42)

20

833

24.0

0 .5 8 (0 .2 7 , 1.22)

1978-92

473

59.2 [45, 73]

52

2268

22.9

66

2114

31.2

“Total number o f cases; ‘TJumber o f events in five-year period; 'Event rate / 1000 person-years; ''Hazard ratio adjusted for age; 'E xcludes men with MI (D R ) at Q l; “^Excludes
men with CHD (D R ) at Q l and those with previous M l (GP)

Table 10.6. Trends over tim e in flve-vear risk o f a major CH D event am ong m iddle-aged men

A ge group (years);

50-54

60-64

55-59

N

Event rate (n) “

N

Event rate (n) “

N

Event rate (n) “

Q l (1978-80)

98

4 8 .5 (2 1 )

134

46.1 (27)

Q5 (1983-85)

80

40.9 (14)

132

47.6 (27)

155

55.1 (35)

Q 9 2 (1 9 9 2 )

19

34.4 (3)

104

2 3 .0 (1 1 )

147

32.3 (21)

MI (DR)

-3.5 (-11.1, 4.7)

Annual % change in

-5.1 (-9.7, -0.4)

-6.6 (-1 2 .3 ,-0 .4 )

hazard (95% C l)

Angina (DR), no MI (DR)
Q l (1978-80)

36

39.0 (6)

65

27.3 (8)

Q5 (1983-85)

34

57.6 (8)

67

3 7 .3 (1 1 )

93

4 2 .3 (1 7 )

Q 9 2 (1 9 9 2 )

16

28.5 (2)

50

8.5 (2)

92

1 6 .7 (7 )

Annual % change in

-2.1 (-11.7, 8.4)

-6.7 (-14.6, 2.0)

-10.1 (-18.8, -0.4)

hazard (95% Cl)

Angina (0), no CHD (DR))
Q l (1978-80)

105

16.1 (8)

120

2 2 .9 (1 3 )

Q5 (1978-80)

62

13.5 (4)

114

2 2 .9 (1 2 )

122

2 9 .7 (1 6 )

Q92 (1992)

16

1 3 .2 (1 )

64

9 .7 ( 3 )

67

6.3 (2)

-3.2 (-16.5, 12.2)

Annual % change in

-4.3 (-1 1 .5 ,3 .6 )

-14.2 (-26.5, 0.01)

hazard (95% C l)

No CHD (DR), no angina (Q)
Q l (1978-80)

1731

6.5 (55)

1703

9.5 (78)

Q5 (1978-80)

1615

6.2 (49)

1301

9.6 (70)

1419

11.9 (80)

Q92 (1992)

368

4 .4 (8 )

1360

6.3 (42)

1218

7.3 (43)

Annual % change in

-2.7 (-5.2, -0.1)

-2.2 (-6.9, 2.8)

hazard (95% C l)

“Major CHD event rate / 1000 person-years
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-5.5 (-9 .5 ,-1 .4 )

Table 10.7 Trends in major CHD event rates from MONICA and other British studies
Annual % change in rates

A ge group

Years

CHD mortality

M ONICA CHD

Major CHD events'’

Case-fatality

mortality®

MONICA:
Overall

35-64

1980-94"

-4.0

-2.7

G lasgow

35-64

1985-94

-2.3

-

2.6

-1.4

-1.3

Belfast

35-64

1985-93

-

6.1

-

6.0

-4.6

-1.5

BRHS:

4 0-79

1978-95

-4.1

-2.5

-

2.1

OXMIS":

30-69

1966-67 and 1994/95

1. 2

-

1.0

-

2.1

-

0.6

o

-

“Includes fatal definite M l, fatal possible M l, unclassifiable death; '’M ONICA definition includes above fatal events plus non-fatal definite Ml; "Years varied between
populations; ‘‘O XM IS used M ONICA eriteria in 1994/95 but used modified 1959 WHO criteria in 1966/67. The major change is the use o f M innesota ECO coding in
M ONICA definitions.

Table 10.8 Prevalence o f current cigarette smoking by age group and questionnaire among ('i')
all men (ii) men with CHD (DR) at each questionnaire
A ge group (years)

40-45

45-49

50-54

55-59

60-64

65-69

70-74

75-79

All
men

i) All men
Ql (1978-80)

37.4

Q5 (1983-85)

42.1

44.4

40.9

30.2

33.6

34.7

30.8

23.2

19.5

20.6

19.2

16.3

16.6

15.9

16.6

14.5

Q92(1992)
Q96(1996)

41.3
32.3
19.5
10.8

15.4

i) Men with CHD (DR)
Ql (1978-80)
Q5 (1983-85)
Q92(1992)

46.7

41.7

41.5

38.4

31.6

24.8

31.6

31.4

Q96(1996)

40.4
26.2

28.2

16.3

17.6

18.2

12.6

16.9

14.3

13.8

15.0

10.3

12.4

Table 10.9 Sensitivity analysis o f prevalence trends, using self-administered questionnaires
only: 0 5 . 0 92. 0 9 6 Ü983 to 1996)

Age-adjusted annual % change in
odds (95% Cl) from GEE model

Angina (Q)

-2.4 (-3.5,-1.2)

p<0.001

Definite angina (Q)

-2.4 (-3.8,-1.0)

p=0.001

Rose angina (Q)

-1.7 (-3.2, -0.1)

p=0.038

CHD (DR)

0.5 (-0.7, 1.6)

P=0.43

MI (DR)

0.1 (-1.3, 1.5)

P=0.94

Angina (DR)

2.2 (0.8, 3.6)

p=0.002
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Figure 10.1 Case-fatal ity (proportion of events fatal within 28 days) for first major CHD event
by age at event and year of event
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Figure 10.2 Estim ates o f the percentage o f m en experiencing a new major C H D event w ithin 5
years standardised to age 60^ for first incident diagnosed MI (G P) and First incident
uncom plicated diagnosed angina (G P) by calendar period
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Angina (GP):

114
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®Kaplan-Meier estimates standardised to age 60 using Cox proportional hazards regression model

343

Figure 10.3 Summary o f trends in acute events rates and prevalence
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CHAPTER 11. IMPLICATIONS OF THE FINDINGS

11.1 SUMMARY
The findings o f this thesis have implications for the measurement o f angina in epidemiological
research studies, and for the diagnosis and management o f angina in clinical practice. Definition
and ascertainment o f angina in research studies presents special difficulties. The thesis results
demonstrate the need to use both diagnosis-based and symptom-based measures o f angina, in
order to characterise fully disease burden and risk. They also suggest that the symptom-based
definition should include any effort-induced chest pain. The most important clinical and public
health implications are considered to be: (i) the need for reappraisal o f the chest pain criteria
used in the clinical diagnosis o f angina; (ii) the importance o f risk factor modification and
secondary preventive treatments for those with established angina; (iii) the need to investigate
inequalities in secondary referral for angina, in particular those relating to age; (iv) the need for
awareness and identification o f undiagnosed angina, which is an important manifestation o f
clinically unrecognised CHD. Despite encouraging declines over time in the prevalence o f
angina symptoms, and evidence o f improvements in the prognosis o f MI and angina, the
unchanged prevalence o f diagnosed CHD in this study is a key finding, implying that the need
for secondary prevention in British men remains high.

11.2 INTRODUCTION
This chapter considers the implications o f the thesis results, first for epidemiological studies
(section 11.3) and second for clinical practice and public health (section 11.4). The chapter
builds on the results, discussions and conclusions o f previous chapters, although in some
sections additional relevant literature is introduced.

11.3 IMPLICATIONS FOR EPIDEMIOLOGICAL STUDIES
This thesis has demonstrated the importance o f a population-based approach to the study of
angina, and has demonstrated the need to use measures o f angina based on diagnostic history
together with those based on chest pain questionnaire, in order to obtain a complete picture of
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disease burden, management, and risk. The sections below consider some specific implications
of the findings for the ascertainment and definition o f angina in population-based studies.

11.3.1 DEFINING ANGINA IN POPULATION-BASED STUDIES

11.3.1.1 Use of diagnosis and symptom-based measures of angina in prevalence studies
Most epidemiological studies have used angina symptoms assessed by the Rose questionnaire
rather than diagnosed angina to ascertain prevalence in populations. Even recent studies o f CHD
prevalence have, in the vast majority of cases, based prevalence estimates on the Rose chest
pain

questionnaire

used

138,141,147,149,155,159,180,495
restricted to diagnosed

exclusively^^^’^^^

or

together

with

the

resting

ECG.’^^'

^ measure o f established disease has been included it has usually been
51.496

few studies presenting prevalence estimates for

diagnosed CHD overall or diagnosed angina specifically.^

The desire for standardisation o f CHD assessment is probably the main reason for reliance on
the symptom and ECG assessments. However, the results from this thesis suggest that future
CHD prevalence studies should, for several reasons, present estimates o f diagnosed CHD in
addition to symptom or ECG-based estimates. First, diagnosed angina and diagnosed MI are
among the most powerful indicators o f subsequent major coronary and cardiovascular risk at a
population level (chapters 5 and 6). They define high-risk groups o f subjects with a certain and
established history o f CHD, which cannot easily be captured by other means. A diagnosis of
CHD reflects a whole complex process o f experiencing symptoms, seeking medical help,
undergoing medical assessment and receiving a positive diagnosis. In contrast, symptom
assessments such as angina (Q) or PMI (Q) appear to reflect current or recent health status, are
more variable over time, and are associated with a greater component o f measurement error that
is difficult to quantify (chapter 8). To an extent, these considerations also apply to abnormalities
identified by ECG, which may be transient.'^^^ Second, the exclusive use o f symptom-based
measures o f angina may result in a misleading picture o f disease burden. For example,
prevalence may be particularly underestimated among the elderly (chapter 4; 4.5.1.2), and may
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be increasingly underestimated due to the influence o f treatment (chapters 4 and 8). In
particular, a population with a high rate o f revascularisation may appear to have a low
prevalence of angina as assessed solely by a chest pain questionnaire, even though a recalled
diagnosis in the absence o f current symptoms is still associated with a high level o f risk and
disability, and represents a need for preventive medical treatments. Third, an additional estimate
of CHD prevalence that is separated into medically recognised and unrecognised disease may
provide information that is more useful for the planning o f treatment and prevention services
(see chapter 4; Figure 4.7).

11.3.1.2 Ascertainment of diagnosed angina
There are three primary methods o f ascertainment o f diagnosed angina in epidemiological
studies: self-report, medical record review, and ascertainment o f nitrate use (from self-report or
prescription data). Results from this thesis (chapter 4; 4.4.3.1) and previous studies'** ’®^ suggest
that nitrate use, although highly specific for diagnosed angina, is likely to underestimate
prevalence considerably. Medical record review has generally been regarded as the ‘gold
standard’ for diagnosed angina, but it is time consuming and expensive. Self-report of a doctordiagnosis o f angina is easily ascertained by a single question, but its validity has been
q u e s tio n e d .T h e validity study presented in chapter 5 o f this thesis strongly supported the use
o f self-repOrt o f doctor-diagnosed angina as a valid measure in the BRHS, and showed that
prevalence and prognosis estimates based on self-report are unlikely to be subject to
appreciable bias. Similar conclusions could be drawn for self-reported diagnosed MI, or CHD
overall. However, equally important was the evidence that medical record review itself was
associated with significant under-ascertainment o f diagnosed angina, and could not be
considered the more accurate source o f information.

To what extent are these results generalisable to other studies? The associations o f self-reported
diagnoses with other markers o f CHD and with major CHD outcome are based on a large,
representative sample o f British men. No consistent or marked demographic differences in the
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validity o f self-report were apparent, but the results require confirmation for women and other
ethnic groups. Medical record review on the other hand may be more o f an ‘unknown quantity’,
dependent both on the completeness and clarity o f patient records and on the methodology and
quality o f the review process, and its accuracy may vary more between studies. For this reason,
it could be argued that validation o f the medical record review may be even more important than
validation o f self-report in individual epidemiological studies.

While the results support the validity o f self-report for ascertainment o f CHD diagnoses, there
are some specific disadvantages o f this method. These include the difficulty o f recording exact
dates o f events and results o f diagnostic procedures, the difficulty o f capturing incident cases,
and the possibility that subject questionnaire non-response due to ill health may be a biasing
factor (chapter 5; 5.5.3.4). Therefore the combined use o f self-report and medical record review
still provides substantial advantage over the use o f either method alone, maximising
ascertainment o f cases and allowing cross-validation and sensitivity analyses to be undertaken.

11.3.1.3 Diagnosed angina: need for objective criteria?
Diagnoses o f angina and unstable angina are increasingly being considered in addition to major
CHD events as clinical endpoints in prospective aetiologic studies, as well as clinical trials. One
reason for this has been a perception that these less severe clinical disease manifestations may
comprise an increasing proportion o f all CHD cases,^^’^^’"^^^ and that exclusive use o f ‘hard’
endpoints (CHD death or non-fatal definite MI) may give a misleading picture. Although there
are difficulties with definition even for ‘hard’ endpoints,'^^ '^^*'^°° the use o f stable angina as an
endpoint is even more problematic. As the diagnosis is made primarily on the basis o f
symptoms, it is difficult to find a standardised and ‘objective’ definition that can be applied in a
reproducible manner in different settings. For example, the increase in prevalence o f diagnosed
angina shown in chapter 10 o f this thesis was judged more likely to be due to changes in
diagnostic practice than to a true increase in the level o f disease in the population.
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Standard criteria for an endpoint o f definite non-fatal MI require that either ECG evidence of
MI or raised enzymes indicative o f MI should be present in addition to typical symptoms.^
Should a definition that incorporates both symptoms and objective criteria be derived for stable
angina? One study that has taken such an approach is the Prospective Epidemiological Study o f
Myocardial Infarction (PRIME) [based in MONICA populations in France and Northern
Ireland], in which objective evidence from angiography, scintigraphy or resting or exercise ECG
are required in addition to angina symptom criteria/^'^ However, results from this thesis (chapter
9) showed that in Britain in the mid 1990s, about half o f the men with prevalent uncomplicated
angina had not undergone exercise testing or angiography. Furthermore, there was no evidence
to suggest that men with angina who were not investigated had less serious CHD. Therefore,
requirement for objective criteria for an angina endpoint could result in a substantial proportion
o f missed cases o f genuine angina. It could also be subject to important biases due to differential
referral rates (for example lower rates among elderly patients). Use o f such an endpoint would
not currently be recommended in a British study that was based on usual clinical practice (i.e.
one in which no special diagnostic procedures were undertaken).

11.3.1.4 Use of the Rose chest pain questionnaire
Although measures o f diagnosed disease are important in epidemiological studies, symptombased measures o f angina are also of value, both because they are based on a standard set o f
questions and because they have the potential to identity medically unrecognised cases. The
results from this thesis show that angina as assessed by Rose questionnaire contributes
additional prognostic information to that obtained from measures o f diagnosed CHD, being
strongly predictive o f major CHD and cardiovascular events among men without diagnosed
CHD (chapter 6; 6.4.4). However, they also provide further evidence to suggest that a symptombased measure o f angina should include both possible and definite angina (Q).

In the BRHS, the combination o f chest pain criteria that separate definite angina (Q) from
possible angina (Q) did not discriminate between the categories in terms o f the associations with
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ECG ischaemia, other cardiovascular symptoms, self-assessed health and disability (chapter 4),
or with subsequent major CHD events (chapter 6 and chapter 10; 10.4.4.2). Differences between
possible and definite angina (Q) were generally small and non-significant, whereas a much
clearer distinction could be made between possible angina (Q) and non-exertional chest pain. In
addition, angina (Q) overall showed greater consistency from one occasion to another than
definite angina (Q) (chapter 8; 8.4.2). While any measure o f angina symptoms is likely to
include a proportion of ‘false positive’ cases, there was no evidence, on the basis o f association
with respiratory conditions and non-cardiovascular mortality, to suggest that specificity was
greater for definite compared to possible angina (Q). Other studies have shown that ‘all angina
(Q)’ defines a group at similar CHD mortality risk as ‘Rose angina (Q )’ among women as well
as men.'^*’^^^ The reported excess o f angina symptoms among women is maintained but not
exacerbated by the wider d e f i n i t i o n . R e s u l t s from a recent study support the use o f
all angina (Q) rather than Rose angina (Q) among UK South Asians as well as Europeans.
This growing body o f evidence strongly suggests that future epidemiological studies that use the
Rose chest pain questionnaire should regard all subjects with effort-induced chest pain as
positive for angina symptoms, irrespective o f the presence or absence of additional criteria.

Studies defining angina solely by the Rose criteria are likely to have significantly
underestimated angina symptom prevalence, and grossly underestimated angina burden overall.
Table 11.1 shows that, in the BRHS, use o f all angina (Q), rather than definite angina (Q) or
Rose angina (Q), increased angina symptom prevalence by a factor o f 1.5-2.0 overall, and by a
factor o f 1.9-2.5 specifically among men without diagnosed CHD. At the extreme, when Rose
angina (Q) was compared with a prevalence measure that included diagnosis or symptoms
[angina (DR) or angina (Q)], the relative difference was 2.1-2.8 (Table 11.1).
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11.4 CLINICAL AND PUBLIC HEALTH IMPLICATIONS
This section considers the implications o f the thesis results for (i) clinical diagnosis of angina,
(ii) clinical management o f angina, and (iii) identification o f individuals at high risk o f major
CHD events.

11.4.1 CLINICAL DIAGNOSIS OF ANGINA

11.4.1.1 Evidence for inappropriate diagnostic criteria
Despite the similarity of definite angina (Q) and possible angina (Q) with regard to major CHD
event risk, the results presented in chapter 9 o f this thesis suggest that, in practice, the clinical
diagnosis o f angina is influenced by fulfilment o f criteria additional to effort-provocation of
chest pain. In other words the requirement for all the additional criteria is not just a feature of
Rose’s epidemiological definition - it also seems to apply in usual clinical practice. Men with
definite angina (Q) were much more likely than those with possible angina (Q) to have
medically recognised CHD; the association was strong and consistent. Given their similarity
with regard to patterns o f GP consultation and indicators o f chest pain severity, it seems likely
that the difference in likelihood o f diagnosis between possible and definite angina (Q) was due
to clinical diagnostic practice rather than to patients’ propensity to seek medical help. This
interpretation is in accordance with the emphasis that has traditionally been placed on fulfilment
o f a ‘package’ of specific chest pain features in the diagnosis o f angina. Results from other
types o f studies (see chapter 2; 2.6.1.5) also suggest that a clinicians’ diagnosis may not
discriminate effectively between ‘high-risk’ and ‘low-risk’ patients with chest pain.’^^’^’^'^^^
Taken together these studies provide substantial evidence o f the need to reconsider the
traditional clinical description o f ‘typical’ angina.

In the cardiological literature, importance has been given to the presence or absence o f a variety
o f different symptom features additional to the relationship to exertion, but results from the
BRHS can only provide evidence relating to those that are incorporated in the Rose
questionnaire: the site o f pain, the subjects response to pain, and the time to relief on stopping
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exertion. The feature that most clearly contributed to the disparity between likelihood o f angina
diagnosis and subsequent CHD prognosis was chest pain site: a ‘typical’ site (such as the
sternum or. the left chest and left arm) increased the chance o f diagnosis but did not increase
subsequent major CHD event risk. This suggests that pain location is one specific feature that
has been overemphasised in the clinical description. There is support for this particular finding
from angiographic studies, the results o f which are discussed below (11.4.1.2). Evidence from
this thesis specifically relating to the appropriateness o f each o f the other two Rose criteria
(response to pain and time to relief) was less conclusive. The results imply that in assessing the
likelihood o f a coronary cause o f chest pain, clinicians should be highly suspicious o f any chest
pain that is specifically induced by exertion, irrespective o f whether or not the pain is described
in such a way as to conform to the classical description o f angina. In particular, they should not
be unduly influenced by the perceived location o f chest pain. This message is o f considerable
clinical importance, and the results from chapter 10 o f this thesis suggest that it remains
relevant, as despite an increase over time in medical recognition o f angina, the difference in
likelihood o f diagnosis between possible and definite angina (Q) has not attenuated over time; if
anything it has increased (chapter 10; 10.4.3.1).

11.4.1.2 Evidence from angiographic studies
Numerous studies have examined the association o f chest pain characteristics with coronary
artery disease on a n g i o g r a p h y , b u t they are difficult to interpret because symptom
assessment was often based on an overall impression rather than specific criteria. Most studies
classified pain as ‘typical’ or ‘atypical’ angina, where ‘atypical’ included non-exertional chest
pain. However a few studies examined the importance o f specific pain characteristics. In one
study, syrnptoms were assessed by a standard questionnaire among 130 patients with
uncomplicated angina.^’° Those with abnormal angiograms were more likely to report that pain
was always induced by exercise, more likely to report the usual duration o f pain to be less than
five minutes, and less likely to have unprovoked pain at rest, than those with no abnormality.
The site, radiation or quality o f pain did not discriminate well between those with and without
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coronary artery disease. In fact, the sternum and left chest as sites o f pain tended to be more
common among patients with normal coronary anatomy. The authors concluded: ‘too much
emphasis is given to the quality, site and radiation o f pain and not enough importance given to
the consistency with which pain is related to exertion and its duration’. Similar results were
found in another recent study.^'’ An earlier study that had similar methodology^’^ also found
that pain quality, site and radiation did not discriminate between those with and without
significant stenosis, with the exception o f the site to the left o f the sternum, which again
occurred more frequently among those with normal angiograms. Exertional pain was much less
common among those with normal angiograms, but in this case duration o f pain did not
discriminate.

There remains a question over the extent to which results from angiographic studies can be
generalised, and therefore their relevance to the initial clinical diagnosis o f angina. There is a
need for further population-based studies, and studies based in primary care, to investigate the
diagnostic and prognostic importance o f a range o f specific chest pain characteristics assessed
by standardised inquiry, including criteria that are not part o f the Rose questionnaire.

11.4.2 CLINICAL MANAGEMENT OF ANGINA

11.4.2.1 Perspective on angina prognosis
Guidelines on angina management have been largely informed by estimates o f angina prognosis
from angiographic studies, clinical trials and the Framingham s t u d y . T h e

extent to

which these are generalisable to people with angina in the general population in Britain is
unclear. The results on uncomplicated angina prognosis presented in chapters 5 and 6 o f this
thesis, based not only on the Rose questionnaire, but also on diagnosed angina as assessed by
medical-record and self-report, suggest a rather more optimistic prognosis than that often
reported. They are in agreement with results from two other European population-based studies
of prevalent angina carried out at a similar time.^’°'^” '^’^ In the BRHS, although diagnosed
angina was one o f the strongest indicators o f major coronary and cardiovascular event risk.
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prognosis was better than that for diagnosed MI, with event rates being intermediate between
those among men with MI and those among men without evidence o f pre-existing CHD (chapter
6). The results also suggest that excess risk may diminish after a period o f event-free survival
(section 6A.2.2), and that the classical risk factors (including modifiable factors such as
smoking, blood pressure, and serum cholesterol) determine the level o f absolute risk to a similar
extent as they do among men without CHD (chapter 7). These last two results suggest the
‘reversibility’ o f risk, even though symptomatic CHD is present.

It is certainly possible that angina prognosis has improved since the Framingham results, which
are based on cases dating back to the 1950s. In this thesis, as in other recently published studies,
results are predominately based on cases diagnosed before the 1990s. These analyses probably
largely reflect the ‘natural history’ o f angina over that period, as few treatments o f proven
effectiveness were in common use. In chapter 10 o f this thesis (10.4.4), initial results were
presented which suggested an improvement in the prognosis o f diagnosed angina over the
1990s. The trend was not statistically significant, unlike that for diagnosed MI, but it was
consistent with falls in event rates that were apparent right across the spectrum o f prevalent
CHD as well as among men without pre-existing CHD. Therefore, although patients with angina
are at very high risk relative to those without a CHD diagnosis, the current chances o f long-term
event-free survival are probably appreciably better than has usually been quoted.

There is one important caveat to add to this information from population-based studies, and that
concerns the need for additional information on the prognosis o f new (or ‘incident’) angina. In
this study, the prognosis o f angina (GP) assessed from the time o f recorded diagnosis was
similar to that o f prevalent angina (DR) [chapter 6; 6.4.5]. However studies such as the BRHS
and Framingham, which survey populations and retrospectively review participants’ medical
history, are not well placed to capture this initial phase. Some evidence exists to suggest that
patients with angina-like chest pain may be at particularly high risk in the first few months after
presentation, risk which then diminishes if this initial phase is survived (see chapter 2;

354

2.6.2)'°^’^'^ There is a need for studies in which patients with chest pain are followed
prospectively from the point o f presentation to general practice. Results from such studies
would add to those from population-based studies, because they would capture events occurring
immediately after presentation, and may therefore have important additional implications for
early management.

11.4.2.2 Secondary prevention
Result from this thesis suggest that the relative risk associated with established risk factors is as
high among people with angina as among those without CHD (chapter 7). Therefore
attributable risk (absolute difference in risk between high and low risk factor categories) is
likely to be considerably higher among people with angina. In other words, a given reduction in
a particular risk factor applied to a fixed number o f subjects would potentially be o f greater
benefit (in terms o f number o f events prevented) if applied to the higher-risk angina group. This
emphasises the profound importance of risk factor modification among men with angina, both in
terms o f overall prevention policy and from an individual patient perspective, and suggests that
patients with angina should receive regular monitoring and advice regarding coronary risk
factors. There is a considerable need for research into effective ways o f promoting lifestyle
change among patients with established CHD. It is in part because significant lifestyle
modifications such as stopping smoking or making a substantial dietary change have proved
difficult to achieve or sustain in practice^^’^^*’^^^’^’"^’^’^ that emphasis necessarily focuses on drug
treatment.

In the National Service Framework for CHD, patients with an established history o f MI or
angina are targeted as a high priority group for drug intervention to lower elevated blood
pressure, and are regarded as automatically eligible for treatment with aspirin and statins.^^ On
the other hand, the latest angina management guidelines avoid specific recommendation about
cholesterol-lowering drugs, stating that treatment o f risk factors should be based on the
estimated absolute risk o f further cardiovascular events and death,^'’^"* although they do not
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address how such multifactor risk estimation could be done, as existing tools are specifically for
primary p r e v e n t i o n . D r u g treatments are warranted if the benefits outweigh the risks.
Evidence o f the benefits and risks o f aspirin and statins in the secondary prevention o f CHD
comes predominately from trials carried out among patients with MI. Can the trial results be
confidently applied to patients with uncomplicated stable angina, who are at lower risk? In order
to address this question it is relevant to compare the risk experienced by subjects with diagnosed
angina in the general population to that experienced by the trial populations.

Table 11.2 provides a summary o f this information for the six major statin trials with clinical
endpoints.'*^''*^’^^’^^’'^'^^’^^' The table describes the trial populations, summarises the primary
results, and gives estimates o f the major CHD event rates in the placebo arms. In each o f the
four secondary prevention trials, the vast majority o f participants were male and average age
was approximately 60 years. 4S and the Heart Protection Study were the only trials to include
any patients with stable uncomplicated angina; these comprised about a fifth o f all participants
in each case. However it can be seen that the average annual major CHD event rates in the
placebo arms o f the four trials was approximately 2.5%: a similar level of risk to that
experienced by middle-aged men with uncomplicated diagnosed angina in the BRHS (chapter
6), and considerably lower than the risk experienced by men with diagnosed MI. Each o f the
trials demonstrated a substantial reduction in coronary events, none showed an excess o f noncardiovascular death, and three o f the four (4S, LIPID and the Heart Protection Study)
demonstrated a reduction in total mortality. Therefore, there is little doubt that the risk
associated with uncomplicated established angina in the population is high enough to warrant
treatment with statins. Furthermore, similar beneficial effects were apparent across high and low
risk trial sqbgroups,'^'^’'*^’'^'^^’^^^’^^^ which suggests that statin use would probably be o f benefit
among angina patients at the lower end o f the spectrum o f risk (such as younger patients,
women, and those with a favourable risk factor profile). In fact the two primary prevention trials
o f statins^^ ’^ (Table 11.2) have shown similar benefits and lack o f adverse effects among even
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lower risk groups, although absolute safety at very low levels o f major CHD risk is probably not
yet assured

523

Similar conclusions can be drawn for the aspirin treatment. The 1994 meta-analysis from the
Antiplatelet Trialists Collaboration concluded that across a range o f pre-existing vascular
conditions, the benefit o f aspirin use considerably outweighed any adverse effects (bleeding and
haemorrhagic stroke).^' Although there remained some uncertainty about the net benefit of
aspirin among patients with stable angina as compared to higher risk groups,"^' addition o f two
trials conducted specifically among patients with stable angina^^ "*®resulted in demonstration o f
an unequivocal benefit. This was noted in the discussion of the earlier report and shown in the
most recent (2002) analysis."*^ The major CHD event rates in the placebo arms o f these two trials
(both based on angina patients recruited from the community rather than hospital clinics) was
approximately 28/1000 person-years, similar to the event rates found for middle-aged men with
uncomplicated diagnosed angina in this thesis. Therefore, although a multi-variable scoring
system for use among people with established angina or Ml^"'' would potentially provide a more
accurate estimate o f risk, it is not crucial with regard to statin or aspirin treatment, and in fact
might well unnecessarily complicate the process o f identification and treatment o f patients with
CHD.

The facts that (i) the risk associated with uncomplicated diagnosed angina as well as that
associated with MI is such that treatment with aspirin and statins confers significant benefits,
and (ii) both o f these high risk groups are already known to their doctors, mean that treatment o f
all patients with established CHD should be given a very high clinical priority. However,
previous results from the BRHS,^^^ those presented in chapter 4 o f this thesis (4.6.1.2), and
those from other many other audit studies^^'^’^^^'^^*’^^^ show that although aspirin use among men
with diagnosed CHD has increased throughout the 1990s (which is not surprising given that
evidence o f benefit has been accumulating over this period) it remains far from optimal (even if
contra-indications are accounted for): up to half o f patients with documented CHD in general
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practice may not be receiving aspirin/^^ Evidence regarding the benefits of statins is only
starting to filter into clinical practice. Even among those with diagnosed CHD, the prevalence o f
lipid-lowering drug use in recent years has been extremely low (20-36%)^^^'^^^ Patients with
uncomplicated angina appear to be particularly at risk o f not receiving aspirin and statins, as are
those who have not undergone invasive procedures (chapter 4; 4.6.2.1 )

. , . .

33 377 525 526 528.529

^ ^lajor

increase in use o f secondary preventative treatments is required if their potential benefits are to
be fully realised. In order to achieve this increase it may be o f crucial importance to identify and
understand the factors (such as inadequate resources, lack o f general practitioner education,
lack o f patient information,^’*^ and patient preference) that explain the difficulty in translating
this evidence into practice.

11.4.2.3 Secondary referral
Although medical treatment for angina can be managed in general practice, referral to secondary
care provides access to additional investigations and to revascularisation, the intervention that is
most effective in relieving anginal symptoms.^"^ The findings of this thesis (chapter 9) confirm
what has previously been suspected with regard to secondary referral for angina: that a disparity
has existed between management guidelines and actual clinical practice, and that wide variation
in referral practice is likely.^^ This probably reflects competing expectations for general
practitioners on the one hand to

increase referral

rates to conform

with national

recommendations and on the other to act as ‘gatekeepers’ to a service that has traditionally been
overstretched^ .531,532

this background there has been considerable concern about

inequalities in access to investigation and revascularisation, which has tended to focus on socio
economic factors.

The results o f this thesis show clearly that if inequality in CHD investigation is to be addressed,
the effect o f age cannot be ignored, as it appears to be the strongest determinant o f secondary
referral and investigation among men with angina (chapter 9). Furthermore, if age inequalities
first occur in primary care, as is suggested by the thesis results, research concerned solely with

358

hospital management o f CHD will not provide the full picture. Specifically research is needed to
ascertain whether patient or general practitioner factors drive the marked inverse association
between age and referral prevalence, and why it is apparent over such a wide age range (from
age 60 years). Smoking-related inequalities in referral may also exist at the primary care level,
but this may require further elucidation in other studies, because in this study the pattern o f
association with ex-smoking was difficult to explain (chapter 9; 9.4.4 and 9.4.5).

To what extent will the advent o f chest pain clinics^^^'^^^ change access to and patterns o f
secondary referral for uncomplicated angina? In this study, the prevalence o f exercise testing
had increased even during the four year period from Q92 to Q96 (chapter 4; Figure 4.9), and it
seems likely that the new initiatives set out in the National Service Framework for the
management of stable angina will accelerate these changes further.^^ The fact that the number o f
chest pain clinics currently in existence has already exceeded the planned target value"*^ does
suggests that a major change in angina management may be occurring, with focus shifting from
general practitioner to specialist assessment. However, rapid access clinics tend to be focused
more on the diagnosis o f new-onset chest pain^^^’^^^ rather than geared toward continuing
management o f chronic stable angina. Furthermore, the extent to which these services will
redress inequalities in investigation and revascularisation is uncertain. There is debate as to
whether variation in treatment according to factors such as age and smoking status is in fact
necessary and/or a p p r o p r i a t e . S t u d i e s show that patients^"^° as well as general
practitioners'*^^ may support prioritisation o f cardiac services according to lifestyle or
demographic factors. Such arguments cannot be made in favour o f social class variation, which
is probably why attention has focused on this factor even though its effect may be smaller.
Reversal o f age inequalities may require re-appraisal o f existing evidence regarding the
effectiveness of invasive intervention among older patients, which in turn would inform the
beliefs and practice o f general practitioners and cardiologists. This thesis provides important
baseline information from a socially and geographically representative sample o f middle-
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aged/elderly British men, which will be useful in gauging changes in the extent and pattern o f
secondary referral for angina following the National Service Framework for CHD.

Although current recommendations and initiatives for CHD management are strongly directed
toward increasing specialist assessment, some physicians have questioned whether sufficient
evidence exists to support this policy.^^'’^'^*’^'^^ There has been no randomised trial o f rapidaccess chest pain clinics,^"*^ and although exercise testing may be useful in stratifying event
current evidence suggests that angioplasty does not reduce mortality,^^’^^ while
CABG may do so only among a subgroup of high-risk p a t i e n t s . E a c h o f these areas is
subject to rapid change and new developments,^'*^ which means that existing evidence may lack
current relevance but that new evidence is likely to be obtained primarily from observational
studies rather than randomised trials. An important, albeit limited, piece o f evidence regarding
the benefits o f specialist referral compared with management solely in primary care comes from
this study, in which patients with uncomplicated angina who had been referred to secondary
care were much more likely to be taking regular aspirin than those who had never been referred
(chapter 9; 9.4.4.1). The marked effect was apparent at both at Q92 and Q96. It is possible that
specialist assessment and investigation provides not only access to revascularisation, but also
improvements in other aspects of treatment such as use o f preventive drugs, which for most
patients may be o f greater prognostic benefit.

11.4.3 CHEST PAIN AND IDENTIFICATION OF INDIVIDUALS AT HIGH RISK

11.4.3.1 Primary prevention and clinically unrecognised CHD
Current CHD prevention guidelines emphasise the separate management o f people with and
without established

For individuals without established CHD, modifiable risk

factors such as smoking, blood pressure, and serum cholesterol, and other established risk
indicators such as diabetes and family histoiy are regarded as the most important determinants
o f subsequent CHD event risk.^*^’^*^’^*^’^^° The guidelines have tended to ignore unrecognised
CHD as a potential risk factor. However the results in chapter 6 o f this thesis showed that
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indicators o f unrecognised CHD were common among middle-aged men, and had strong
independent associations with subsequent major CHD and cardiovascular event risk.

This is illustrated in Table 11.3, which shows major CHD event rates (over ten-years o f followup) for diagnosed MI and diagnosed uncomplicated angina, compared to event rates for levels
o f risk indicators among men without recognised CHD. Analyses based on Q1 and Q5 are
presented. Regarding diagnosed MI and diagnosed angina as a separate group in terms of
prevention strategy is justified not only because established disease has already been identified,
but also because o f the very high event rates in these groups compared to rates among men
without diagnosed CHD. It is interesting to note that on this basis there also appears to be a
clear case (from both Q1 and Q5 analyses) for treating diagnosed diabetes in the same manner.
Among men without diagnosed CHD, the level o f risk associated with the indicators o f
unrecognised CHD is certainly comparable to that associated with other risk factors. Definite
MI on ECG had a low prevalence but was associated with a very high event rate. Prevalence o f
angina (Q) was higher than that o f unrecognised MI, while the associated event rate was lower
(at Q l) or similar (at Q5). FMI (Q), ECG ischaemia and other symptoms (calf pain on walking
and breathlessness) had slightly weaker associations with subsequent major CHD events.

Population screening to identify high-risk individuals is not currently undertaken - coronary risk
assessment takes place in primary care, often on an opportunistic b a s i s . O n the basis o f
these results, indicators o f unrecognised disease certainly merit consideration as risk predictors
in the primary prevention setting. The questionnaire-assessed symptoms, o f which angina (Q)
was the strongest risk predictor, are easily ascertained by inquiry. Ascertainment o f ECG
abnormalities is less straightforward, although ECGs are now commonly performed in general
practice. The fact that several other studies have reported an exceptionally poor prognosis for
men with unrecognised definite MI on ECG'^’'^'^'^ suggests that identification and management
o f this manifestation should at least be discussed in CHD prevention guidelines. Although
indicators o f unrecognised CHD cannot be considered as ’modifiable’ in the same way as
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smoking, blood pressure and cholesterol, like other non-modifiable factors such as family
history and diabetes, they make a strong contribution towards the overall level o f risk, and may
additionally indicate a specific need for further investigations or treatments.

The markers o f unrecognised CHD that were examined in this thesis were identified using a
questionnaire and resting ECG only. O f course populations cannot really be divided simply into
those with and without CHD.^^^ The results in chapter 6 (see Figure 6.2) show clearly that
prevalent CHD includes a spectrum o f symptomatic and asymptomatic manifestations, across
which subsequent major event risk varies considerably. Furthermore, the more tests used to
reveal underlying disease, the greater the resulting prevalence. The Cardiovascular Health Study
(based in four US communities) found ‘sub-clinical’ disease in 37% o f adults aged 56 and over,
using ankle-brachial blood pressure, carotid artery ultrasound, echocardiogram, resting ECG
and Rose chest pain and leg pain questionnaires; the ‘sub-clinical’ category increased risk o f
CHD death, non-fatal MI or clinical angina by twofold over 3 years.'^^^ In practice, however, the
symptom questionnaires and the resting ECG are likely to be the only tools that could
realistically be used routinely in primary care, and are therefore the most relevant for
consideration in risk assessment recommendations.

11.4.3.2 Identification of unrecognised angina
In the BRHS, questionnaire-assessed effort-induced chest pain was present among 5-6% o f men
without diagnosed CHD, and was associated with a twofold increase in risk o f a subsequent
major CHD event (chapter 6). Although such chest pain cannot necessarily be considered
diagnostic o f CHD, the strong relationship with major CHD events was consistent across the
questionnaire assessments, implying that there is significant burden o f undiagnosed angina in
middle-aged and elderly men in Britain.

In section 11.4.1 it was argued that when considering whether to exclude CHD in a patient with
chest pain, clinicians should place more emphasis on the relationship of chest pain to effort and
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less on additional criteria. The implications o f the results go further: in routine assessment and
recording o f coronary risk factors such as smoking and blood pressure, the general practitioner
should make specific enquiry about the presence o f effort-induced chest pain, rather than
assuming that such pain would automatically have been brought to medical attention. The
presence o f effort-induced chest pain should alert the clinician to suspect early symptoms of
CHD, in which case referral for further investigation and/or treatment may be indicated. Event
rates for angina (Q) without diagnosed CHD at Q l, Q5, and Q92 ranged from 15 to 18 per 1000
person-years for major CHD events, and were as high as 27 to 47 per 1000 person-years for the
widest CHD endpoint (additionally including revascularisation, diagnosed angina, and possible
MI) [chapter 6; 6.4.4.S]. It is likely that treatment with both statins and aspirin would confer
significant benefit at these average levels o f risk (see section 11.4.2.2). In reality, it is possible
that the group with angina (Q) consists o f a high risk group with true CHD and a low risk group
o f ‘false positives’, but o f the variables measured in this study, the established risk factors were
the best discriminators o f subsequent outcome (chapter 7; 7.4.4), suggesting that these should
inform diagnosis and management decisions. In the clinical setting, other factors such as clinical
opinion and the results o f exercise testing may be o f additional importance, but this would
require further study. The results also suggest the need for public education to emphasise that
chest pain produced by walking or hurrying may indicate underlying heart disease, and that
medical help should be sought.

11.4.3.3 Evidence from a study using exercise testing
What is the prevalence o f ‘objective’ evidence o f myocardial ischaemia among people with
angina-like chest pain but no CHD diagnosis? The only evidence to address this issue comes
from an Australian study, in which 4070 attendees o f a health clinic completed a self
administered questionnaire on CHD history and chest pain.^^"^ After exclusion o f respondents
with a pre-existing CHD diagnosis, those whose responses to the Rose chest pain questions
were considered ‘consistent with CHD’ (11.2% o f men and 12.0% o f women) were offered
exercise testing. H alf o f those offered testing accepted, and o f these 15.3% (n=15) o f men and
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13.0% (n=17) o f women had a positive exercise test. Although these proportions positive for
ischaemia are relatively low, the investigators suggested that they represent at least a threefold
increase compared to comparable asymptomatic s u b je c ts .H o w e v e r, this particular study may
have underestimated the potential o f the chest pain questionnaire as a tool to identify medically
unrecognised ischaemia, because the group considered to have ‘chest pain consistent with CH D’
may have included subjects without effort-induced pain, which would explain why the
prevalence o f ‘chest pain consistent with CHD’ was extremely high (11-12%; compare to Table
11.1, men without diagnosed CHD), and would most likely have reduced the probability o f
objective ischaemia on exercise testing.

11.4.3.4 Chest pain questionnaire and other risk factors as screening tools
Although effort-induced chest pain is a strong predictor o f major CHD events, as is the case
with other single risk factors,^^^ use o f the chest pain questionnaire alone would not provide an
optimal ‘screening’ strategy for identification o f individuals at high risk who are not already
known to their doctors. Table 11.4 (i) shows how a multi-variable prediction model derived at
Q l, in which easily ascertained risk factors (age, systolic blood pressure, diabetes and family
history) and angina (Q) were used to predict subsequent major CHD events among men without
diagnosed CHD, provided a more successful screening tool than use of single factors. The
model is given as an example and is not meant to represent an ‘optimal’ risk score, but
comparison o f Table 11.4 with Table 11.3 shows that for a 5% ‘yield‘ [equivalent to the
prevalence o f angina (Q) at Q l], the model identified a group with a higher risk than that
associated with angina (Q) (23.4 versus 14.6 per 1000 person-years), and a higher proportion of
subsequent cases (14.1 versus 9.2). The men identified to be in the top 20% o f the score [for
which event rates were similar to those for angina (Q)] included 60% o f men with angina (Q),
and 84% o f men with diabetes. Nevertheless, the vast majority (81%) o f men in the top fifth o f
the score were at high risk because o f combinations o f the other factors, not angina (Q) or
diabetes. Similar patterns o f prediction and summary screening statistics were apparent if all
CHD events or major cardiovascular events were used as the outcome [Table 11 (ii) and (iii)].
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These results emphasise that combinations o f factors (which may include established risk
factors and disease markers) predict outcome better than single factors, and provide a more
effective strategy for identification o f high-risk individuals (many o f whom will have no ‘m ajor’
risk factor but a number o f moderately elevated factors).

11.4.3.5 Issues in risk estimation in primary prevention
In considering the implications o f the thesis results, some general issues related to risk
estimation have arisen that have wider relevance to primary prevention.

First, the discussion in this chapter relating to need for medical treatments has been based on the
major trial results (section 11.4.2.2) rather than current guidelines. Recommendations have
changed with regard to the absolute risk threshold above which statin treatment should be
in itia te d .M o re o v e r, current guidelines are inconsistent on this issue. Current guidelines state
that individuals whose estimated risk o f CHD death or non-fatal MI exceeds 30% over ten years
are eligible for drug treatment, and that this threshold should fall to 15% as resources allow.*^
However, the Framingham equation they use to calculate the risk o f CHD (in the joint British
societies' prediction chart^^ and the Sheffield table*^) actually predicts a very much wider
endpoint that includes CHD death, clinical non-fatal MI, ECG MI, physician assessed angina,
and coronary insufficiency.^^^’^^* From analyses shown in Table 11.4 (i) and (ii), it can be seen
that in the BRHS population overall, there was a relative difference o f approximately 50%
between a major CHD endpoint, and an endpoint that included major CHD event,
revascularisation, possible MI (GP), and angina (GP). The Framingham endpoint additionally
included ECG MI ascertained by biennial screening. Therefore subgroups identified as having a
30% ten-year risk by using the Framingham end point probably have well below a 20% ten-year
risk o f coronary death or non-fatal clinical MI. Similarly, use o f a 15% risk threshold based on
the Framingham end point would result in treatment o f people with a less than a 10% ten-year
risk o f CHD death or non-fatal clinical MI. This level o f risk is considerably lower than that in
the statin trials shown in Table 11.2 with the exception o f AFCAPS/TexCAPS. It is likely that
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the relative risk reduction associated with statins is independent o f the underlying risk/"^^ and
therefore that statin treatment would reduce CHD risk in a low risk group. However, Table 11.4
(ii) shows that in terms o f the proportion o f the population identified, the difference between
these two thresholds (30% and 15%, according to the Framingham endpoint) is huge: while the
former might identify 10% o f middle-aged men without diagnosed CHD, the latter would
include almost half o f this population, while an even higher proportion o f elderly men would be
eligible for treatment.

A second issue concerns the validity and applicability o f the Framingham risk function on
which most risk scoring charts are based. Scoring systems based on this function have the
advantage o f being directly applicable to women as well as men. However, one disadvantage is
that in the Framingham study the population was divided into those with and without any
evidence o f CHD (as assessed by cardiological screening and investigations) whereas the
division o f clinical relevance is between those with and without diagnosed CHD. For example,
in the Frarriingham predictions, people with definite MI on ECG or those found to have angina
on cardiological screening were excluded from analysis in derivation o f risk functions, but these
people would not necessarily be identified and placed in the ‘secondary prevention’ category in
the course o f usual clinical practice. There is a need for either (i) a risk score for primary
prevention derived for use among people without clinically recognised CHD that includes
simple indicators o f unrecognised CHD together with the established risk factors, or ii)
guidelines on clinical identification o f people with unrecognised CHD who would then be
investigated or managed in a similar way as those with pre-existing diagnoses.

11.4.4 SECULAR TRENDS: EFFECT ON NEED FOR CHD MANAGEMENT AND
PREVENTION
The substantial declines in CHD mortality that have occurred in Britain over the BRHS study
period have been caused both by a fall in the incidence o f MI, and by improvements in
immediate and longer-term survival after MI (chapter 10). These trends are encouraging.
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suggesting that introduction and uptake o f CHD treatments, population changes in important
risk factors for CHD, or more likely a combination o f both, have already made an impact on
CHD in Britain. However, CHD prevention needs are determined not only by acute event rates,
but also by the prevalence of disease in the population. The results in chapter 10 o f this thesis
showed that the effect o f event rate changes on CHD prevalence are complex.

The clear decline in angina symptom prevalence (chapter 10; 10.4.2) suggests a lessening
burden o f disability from CHD, probably due to both improved treatment and to a genuine
decline in the incidence o f new angina. On the other hand, the proportion o f middle-aged men
with a history o f diagnosed CHD has not changed discemibly, and paradoxically the prevalence
o f diagnosed angina has actually risen. These trends in diagnosed disease have almost certainly
resulted not only from improvements in survival, but also from increasing medical recognition
of angina (10.4.3).

These prevalence trends are not likely to result in dramatic changes in CHD treatment needs in
the immediate term. It is possible that the fall in angina symptom prevalence may translate into
in a reduction in requirement for symptom relieving interventions such as coronary
revascularisation, but the effects of this trend must be set against the current level o f unmet
need, and the tendency for intervention thresholds to reduce over time.'^^^ Furthermore, the
stable prevalence o f diagnosed CHD is a key finding, implying that the need for secondary
preventive treatments among men with a history o f established disease remains high.
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Table 11.1 A ngina prevalence estim ates according to different definitions at 0 1 . 0 5 . 0 9 2 and
096

Ql

Q5

Q92

Q96

All men
R ose angina (Q)^

4.1

5.0

7.2

6.8

D efinite angina (Q)^

4.7

6.2

8.8

8.3

A ll angina (Q )'

7.8

10.8

13.6

13.8

Angina (D R )

3.3

5.2

11.8

13.3

Angina (D R ) or angina (Q)

8.7

11.9

17.4

19.2

CHD (DR ) or angina (Q)

10.2

14.1

20.7

22.7

Men without diagnosed CHD
Rose angina (Q)

2.2

2.3

2.2

2.2

D efinite angina (Q )

2.7

3.0

2.9

2.9

All angina (Q)

5.0

5.9

5.4

5.6

T o r definitions see Glossary and chapter 3; Table 3.3
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Table 11.2 Treatment effects in random ised trials o f statins and estim ated event rates in placebo arms (trials w ith clinical primary endpoints only)
Trial

Population

Treatment

Primary end-point

(date publication)

Treatment effect

Estimated^ event rate (% /year)

■RR (95% Cl)

in placebo arm
Major CHD event*’ CHD death

Secondary prevention
4 S (1994)

4444 patients (81% male) age 35-70 yrs with

Simvastatin

Total mortality

0.70 (0.58, 0.85)

2.5-4.2

1.6

CHD death or

0.76 (0.64, 0.91)

2.6

1.1

history o f MI or angina and TC*^
5.5-8.0 mmol/1 (average 6.7 mmol/1)
CARE (1996)

4159 patients (86% male) age 21-75 yrs

Pravastatin

non-fatal Ml

with recent MI, TC < 6.2 mmol/l
(average 5.4 mmol/l)

w

LIPID (1998)

9014 patients (83% male) age 31-75 yrs with

Pravastatin

CHD death

0.78 (0.69, 0.87)

2.6

1.4

Simvastatin

Total mortality

0.87 (0 .81,0.94)

2.4

1.4

Pravastatin

CHD death or

0.69 (0.57, 0.83)

1.4

0.4

0.63 ( 0 .52 , 0 . 85 )

0.6-1.1

0.1

Os

SO

recent MI or unstable angina,
TC 4.0-7.0 mmol/l (average 5.6 mmol/l)
Heart Protection Study

20536 patients (75% male) age 40-80 yrs with

( 2002 )

diagnosed CHD, other arterial disease or diabetes,
TC > 3.5 mmol/l

Primary prevention
WOSCOPS (1995)

AFCAPS/TexCAPS (1998)

6569 men age 45-64 yrs with no previous Ml,
(other vascular disease not excluded),

non-fatal Ml

average TC: 7.0 mmol/l

including silent Ml

6605 subjects (85 % male) age 45-73 yrs with
no clinical CVD, average TC 5.7 mmol/l

Lovastatin

CHD death or
non-fatal MI or
unstable angina

“Estimated from published data; *’CHD death or non-fatal definite MI (not including silent MI); TC=total cholesterol

Table 11.3 Prediction o f major C H D events during 10 years equal follow -up from 0 1 and 0 5 bv
(i) pre-existing diagnosed CH D and (ii) other single risk factors am ong men w ithout diagnosed
CH D

%’’

Event rale /1 000

person-

years (no. o f events)'^

% o f cases

in risk

group

01 : all men (N = 7735)
N o CHD (DR )

7302

94.5

7.5 (519)

Angina (D R ), no MI (DR )

131

1.7

24.9 (27)

4.1

M I(DR)

292

3.8

4 7 .0 (1 0 5 )

16.

6937

95.0

7 .2 (4 7 1 )
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5.0

14.6 (48)

6877

94.2

7.2 (469)

423

5.8

1 2 .8 (5 0 )

None

6378

87.5

6 .8 (4 1 0 )

Ischaemia /possible M l

788

10.8

12.2 (88)

17.0

D efinite MI

127

1.7

18.1 (20)

3.9

< 7.2 mmol/l

5889

81.1

6.4 (356)

> 7.2 mmol/l

1371

18.9

1 2 .6 (1 6 0 )

< 160 mmHg

5710

78.3

6.0 (328)

> 160 mmHg

1585

21.7

13.1 (191)

N ever

1759

24.1

4.4 (75)

Ex

2520

34.6

6 .9 (1 6 5 )

31.9

Current

3009

41.3

1 0 .0 (2 7 8 )

53.7

No

7208

98.8

7.3 (500)

Y es

91

1.2

24.1 (19)

0 1 : men without CHD (DR ) (N = 7302)

Angina (Q)
No
Yes

9.2

PM /ro
No
Y es

9.6

ECG ischaemia

Total cholesterol

31.0

SBP

36.8

Smoking status

D iagnosed diabetes

3.7

.continued
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Table 11.3 continued

N®

Vo

Event rate /1000/year (no.

% o f cases

o f events)c

group

Parental history
No

5383

73.7

6.5 (331)

Y es

1919

26.3

10.5 (188)

36.2

C a lf pain on walking
No

5759

78.9

7.1 (387)

Y es

1919

26.3

1 2 .2 (1 8 8 )

No

6183

84.7

6.9 (407)

Y es

1111

15.2

1 0 .9 (1 1 0 )

N o CH D (DR )

6867

91.5

9.6 (594)

Angina (DR ), no MI (DR)

210

2.9

31.3 (51)

7.0

M l(D R )

408

5.6

4 5 .6 (1 3 8 )

18.9

No

6127

94.1

8.3 (472)

Y es

384

5.9

1 7 .9 (5 8 )

No

6328

95.2

8.6 (503)

Y es

316

4.8

13.2 (37)

N ever

1641

25.1

5.3 (83)

Ex

2765

42.2

7 .6 (1 9 8 )

37.0

Current

2144

32.7

13.3 (254)

47.5

No

6530

98.1

8.5 (518)

Y es

127

1.9

2 3 .4 (2 5 )

16.6

Breathlessness

21.3

0 5 : all men (N = 7275)

0 5 : men without CHD (DR ) (N = 6657)

Angina (Q)

10.9

6.9

Smoking status

Diagnosed diabetes

^Denominators vary due to m issing values; Prevalence; "^During 10 years o f follow -up
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4.6

in

risk

Table 11.4 Identification o f men at ten-vear risk o f CHD and cardiovascular events using a risk
score at 01 : men without pre-existing diagnosed disease only

N (n /

Event

rate

(n o .o f events)

/1000/year

% o f cases in
risk group

(i) Prediction o f major CHD events:
men with CHD (D R ) excluded

Distribution o f score‘s

7277 (518)

L owest 20%

1 .7 (2 4 )

M iddle 60%

6 .8 (2 8 1 )

H ighest 20%

16.4 (213)

41.1

H ighest 10%

1 9 .7 (1 2 5 )

24.1

H ighest 5%

2 3 .4 (7 3 )

14.1

(ii) Prediction o f all CHD events [major CHD events
plus angina (GP); possible MI (GP); revascularisation]:
men with CHD (D R ) excluded

Distribution o f score'^

7277 (799)

L owest 20%

3 .0 (4 3 )

M iddle 60%

1 1 .0 (4 4 6 )

H ighest 20%

2 5 .0 (3 1 0 )

38.8

H ighest 10% .

3 1 .2 (1 8 7 )

23.4

H ighest 5%

3 5 .6 (1 0 4 )

13.0

(iii) Prediction o f major cardiovascular events:
men with CH D (D R ) or stroke (DR ) excluded

Distribution o f score‘s

7243 (651 )

L owest 20%

2.3 (33)

M iddle 60%

7.9 (327)

H ighest 20%

2 2 .9 (2 9 1 )

44.7

H ighest 10%

2 8 .9 (1 7 8 )

27.3

H ighest 5%

3 3 .9 (1 0 3 )

15.8

“Number with com plete data (number o f events); '’Over 10 years o f follow-up; '’Scores are based on predicted
probability o f event from multiple logistic regression equations that included age (continuous), angina (Q), sm oking
status (current/ex/never), systolic blood pressure (continuous), parental death from heart trouble, doctor-diagnosed
diabetes (all measured at Q l).
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APPENDIX I. STATISTICAL METHODS
This appendix gives a brief description o f the main statistical methods used in this thesis.

A l.l SURVIVAL ANALYSIS METHODS
Survival analysis methods are used in the analysis o f ‘time-to-event’ data in order to account for
both censored and non-censored observations.

A 1.1.1

THE SURVIVOR FUNCTION, PROBABILITY

DENSITY

FUNCTION AND

HAZARD FUNCTION
Let an individual be observed from time zero to time T, where T could be the time at which the
event o f interest is experienced or the last time the individual is known to be event-free. The
survivor function is defined as the probability that the person will remain event-free up to time t
and it can be expressed as:

S(t) = Pr (T>t)

This is 1 - F(t) where F(t) is the standard cumulative density function for a stochastic variable,
F(t) = 1 - Pr (T<t).

The probability that an event occurs ‘near’ time t is given by the probability density function
which, for a small interval o f time 5t, can be expressed as:

f(t) = Pr ( t < T < t + ô t) /ô t

However, it is often more convenient to think in terms o f the probability that an individual who
has reached time t will experience the event o f interest in the next small time interval between t
and t + Ôt. The probability o f experiencing the event in this small time interval, conditional on
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survival up to time t, is thought o f as the instantaneous risk o f developing the event, or the
hazard function:
Pr (t < T < t +5t) / ôt
h(t) =

, with ôt ^ 0
ôt

A l. 1.2 THE KAPLAN-MEIER ESTIMATE OF THE SURVIVAL FUNCTION
The Kaplan-Meier (or product-limit) method can be used to provide a non-parametric estimate
o f the survival function.

S (t)= n ( ( r r d i) /r i)
ti<t

where rj is the number o f patients at risk at time t j , and dj takes the value zero or one depending
on whether the time is censored or an event time.

Al.1.3 THE COX PROPORTIONAL HAZARDS MODEL
The Cox semi-parametric proportional hazards model is used to relate survival times to a set o f
explanatory variables.

A l.1.3.1 The basic model
The proportional hazards model was proposed by Cox in 1972. This model is used when the aim
o f the analysis is to relate the time to occurrence o f an event o f interest to a set o f explanatory
variables or predictors [X],X2 ,...,Xn]. The most important feature o f the model is that inferences
can be made without making an assumption about the actual survivor function.

The survival time o f each member o f a population is assumed to follow its own hazard function.
Let the hazard functions in two groups o f individuals be hi(t) and h 2 (t). Assuming proportional
hazards implies that:
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h 2(t) = h](t) Y

at any tim e point t

The difference between the two groups is summarised by the hazard ratio \\). The proportional
hazards model assumes that this hazard ratio does not change with time.

Thus, in general it is possible to model the hazard for a certain individual i as:
hi (t) = ho(t) Yi
where ho(t) is called the baseline hazard and is the hazard for an individual j with Yj= 1.

The set o f explanatory variables is related to the hazard function as follows:
Y i = e x p ( P 1 X 1 + P 2 X 2 + .. . P n X n )

i.e. the proportional hazards model is the log-linear model:
hi (t) = ho (t) exp (piX]+p2X2+...pnXn)

It can be seen that the baseline hazard function is independent o f [xi,X2 ,...,Xn], and that a unit
additive increase in the value o f one o f the explanatory variables (with all other covariates held
constant) multiplies the hazard by the same value for all values of t.

A simple generalisation o f the model is the ‘stratified’ model. In this model, the proportional
hazards are- assumed only to hold within a number o f strata in which there are separate baseline
hazards, all o f which are left unspecified.

A l.1.3.2 Estimating the parameters
The parameters of the model are estimated by maximisation of the partial likelihood,
tj = time of the jth event
Rj = set o f individuals still at risk at the time o f jth event
Xj = value of predictor x for individual who experienced event j
i = l,2 ,...,k ,...n are the individuals included in the analysis
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Each term of the likelihood can then be constructed as the probability that a particular individual
experiences the event, given the set o f individuals who were at risk, and given that one event
has occurred. Thus, the probability that the jth event happens to subject k is:

Pr (k has event / one event occurs, Rj) =

=

Pr (k has event)______
Pr (one event occurs)

Pr (k has event)
Pr (i has event)

As two events at one time are most improbable

hit)

exp(y&,)

E,.ftexp(AO

The baseline hazard cancels out and the partial likelihood o f the complete data is:

L (P )= n

ex p (y ^ y )

J
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L(p) is called a partial likelihood because it only uses part of the information (o f all the
individuals at risk only individuals who actually experienced the event). However, this function
behaves like an ordinary likelihood and P can be obtained by maximising L(P). Most computer
packages use a Newton-Rapson procedure to do the numerical calculations.

Once P has been estimated, the survival probabilities can also be estimated for given values of
the covariates. Estimation o f survival probabilities requires an estimate o f the baseline
cumulative hazard.

A l.1.3.3 Time-updated model
The above model is based on explanatory variables measured at ‘time zero’ o f the analysis.
However, the values o f some o f these explanatory variables may change over time for a given
individual. These predictors are known as ‘time-updated’ (or ‘time-dependent’) covariates. The
estimation o f the parameters associated with a time-dependent predictor can still be obtained by
maximising the partial likelihood that can be expressed as

L(P)= n

e x p (^ y (0 )

where x,(t) are the time-updated predictor values for individual i at time t.

A time-updated variable can be used to examine the validity o f the proportional hazards
assumption for a particular covariate. Considering a dichotomous covariate (x,) that takes the
value zero or one, a simple test o f the proportional hazards assumption is made by constructing
a variable x(t) that takes the value zero if Xi=0, and takes the value log (t) if x ,= l. A non-zero
value o f the regression parameter for x(t) (when included in the model together with x,) would
imply an increasing (positive parameter) or decreasing (negative parameter) trend in the hazard
ratio with time.
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A l.1.3.4 Inference
In large samples the distributions of the parameters (3j can be approximated by a normal
distribution with mean, variance and covariance which can be estimated from the second
derivative o f the log o f L(P). Confidence intervals and hypothesis testing for Pj can be
performed using the standard errors in the usual way:

95% Cl for log hazard ratio = pj ± 1.96 x standard error of pj

and the ratio o f Pj to its standard error can be compared to a Normal distribution in order to test
whether it is significantly different from zero (Wald test). Alternatively, the likelihood ratio test
can be used to compare models with and without the specified covariate.

A1.2 GENERALISED LINEAR MODELS
This family of regression models is used to relate a dependent variable to a set o f explanatory
variables when the outcome is qualitative rather than continuous. In the case o f a qualitative
outcome, a transformation is required in order to consider the relationship in the framework o f
linear regression. Generalised linear models are fitted by maximum likelihood estimation.

A. 1.2.1 THE LOGISTIC REGRESSION MODEL
The logistic regression model is used to relate a binary outcome to a set o f explanatory
variables. In the logistic model, the log odds o f the probability of the event o f interest is a linear
function o f a vector of predictors [X],X2 ,...,x J . The log odds o f the probability is modelled
rather than the probability itself, because the probability is constrained to lie between 0 and 1.

Al.2.1.1 The basic model
The function that correlates the binomial probability 0 with the vector o f predictors is called the
‘link function’. In the logistic regression model, the link function is logit and the basic model is
usually expressed as follows:
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logit (0) = loge (0/1-0) = a + PiX] + P 2 X2 + ...PnXn
where 0 is the binomial probability o f the outcome

For a particular covariate xj^ exp(Pj) is the odds ratio, which represents the relative increase in
odds o f the outcome for every unit increase in the value o f the predictor xj

Al.2.1.2 Confidence intervals and testing for signifîcance
The standard error o f Pj can be used to construct a 95% confidence interval around the log odds
ratio as follows:

95% Cl for log odds ratio= pj ± 1.96 x standard error o f pj

The ratio o f Pj to its standard error can be compared to a Normal distribution in order to test
whether it is significantly different from zero (Wald test). Alternatively, the likelihood ratio test
can be used to compare models with and without the specified covariate.

A. 1.2.2 THE POISSON REGRESSION MODEL
When the dependent variable follows a Poisson distribution (count data) a log link is used:
log (p) = a + P,X] + P 2 X2 -H ... pnXn
where p is the incidence rate o f the outcome

In the ease o f Poisson regression, for a particular covariate xj, exp(Pj) is the rate ratio, which
represents the relative increase in the rate o f occurrence o f the event for every unit increase in
the value o f the predictor xj
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APPENDIX 2. STATISTICAL ADJUSTMENT FOR TOWN OF SELECTION

A2.1 INTRODUCTION
The BRHS sample was selected from one general practice in each o f 24 British towns. The
effect o f adjustment for town o f selection on parameter estimates and associated standard errors
is presented in this appendix for a selection o f analyses.

A2.2 METHODS
Adjustment for town o f selection can be made in a regression model by including town as a
fixed factor with 24 levels. Alternatively, when Cox proportional hazards regression is used, the
model can be stratified by town (see Appendix 1). In this Appendix, these methods are used to
demonstrate the effect o f adjustment for town using analyses from chapters 5, 6, 7 and 10 as
examples (Tables A2.1 to A2.4). An alternative approach, possible when logistic regression is
used, is to regard town as a ‘random effect’. In the random effects logistic regression model, the
24 towns are assumed to represent all similar towns. An additional parameter is introduced to
account for the heterogeneity between towns (or extra-binomial variation) with regard to the
outcome o f interest. In addition to accounting for the town variation in outcome, the model
allows the effect o f the explanatory variables on the town variation to be assessed. These models
are used in chapter 9 (9.4.6), specifically to investigate town variation in angina diagnosis and
referral; details are presented in A2.5 and A2.6. Random effects logistic regression models were
carried out using EGRET (Cytel Statistical Software 1997). Random effects models for survival
analysis are not yet well developed.

A2.3 RESULTS
Tables A.2.1 to A.2.6 demonstrate that adjustment for town o f selection (using one o f the
methods described above) generally had small effects on the estimates and associated standard
errors o f the variables o f interest. The findings and their interpretations were not appreciably
altered. Tables A2.5 and A2.6 are discussed in chapter 9 (9.4.6).
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Table A.2.1 Adjusted associations o f diagnosed angina agreement groups at 0 9 2 with major
CHD outcome from 0 9 2 to 31/* December 1995: men without angina (DR) at 01 only
unadjusted for town (ii) adjusted for town Hii) stratified by town

(See chapter 5, Table 5.4)
Age adjusted hazard ratios (95% Cl) for major CHD outcome

(ii) adjusted for town

(i) unadjusted for town

(iii) stratified by town

(as a fixed effect)
(i) A ll m erf
Angjna (DR) and angina (GP)

3.3 (2.3, 4.7)

3.0 (2.1, 4.4)

3.0 (2.1,4.4)

Angina (DR) only

4.0 (2.5, 6.5)

4.0 (2.5, 6.4)

4.0 (2.5,6.5)

Angjna (GP) only

1.8 (G.8,4.2)

1.7 (0.8, 4.0)

1.7 (0.8, 3.9)

No diagnosed angina

1

1

1

(ii) Excluding men with a history o f M f
Angina (DR) and angina (GP)

3.2 (2.0, 4.9)

3.0 (1.9, 4.7)

3.0 (1.9, 4.7)

Angjna (DR) only

3.4 (1.7, 6.7)

3.4 (1.7, 6.7)

3.3 (1.7, 6.6)

Angina (GP) only

0.9 (0.2,3.7)

0.8 (0.2, 3.4)

0.8 (0.2, 3.4)

No diagnosed angina

1

1

1

*5774 o f 5925 men had com plete information and did not report angina (DR ) at Q l; ’’5357 men without MI (GP) from
Q1 to Q92 or MI (DR) at Q l.
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Table A.2.2 Adjusted associations o f prevalent CHD group at 01 with major CHD outcome
during ten years equal follow-up Ti) unadjusted for town Tii) adjusted for town (iii) stratified by
town

(See chapter 6, Table 6.4)
Age-adjusted hazard ratio (95% Cl) for major CHD outcome

(i) unadjusted for town

(ii) adjusted for town

(iii) stratified by town

(as a fixed effect)

Prevalent CHD group
a fg r
I MI (DR)

6.0 (4.8, 7.5)

5.9 (4.7, 7.4)

5.9 (4.7, 7.4)

II ECG MI

2.7 (1.7, 4.1)

2.7 (1.8, 4.2)

2.7 (1.7, 4.2)

III Angina (DR)

3.1 (2.0, 4.6)

3.0 (2.0, 4.6)

3.0 (2.0, 4.6)

IV Angina (Q)

2.1 (1.5, 2.8)

2.1 (1.5, 2.8)

2.1 (1.5, 2.8)

V PMI (Q)

1.8 (1.3, 2.5)

1.8 (1.3, 2.5)

1.8 (1.3, 2.5)

VI ECG ischaemia

1.7 (1.3, 2.2)

1.7 (1.3, 2.2)

1.7 (1.3, 2.2)

VII No evidence CHD

I.O

1.0

1.0

®N=7715 men with com plete data for CHD classification.
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Table A.2.3 Effect o f risk factors on major CHD outcome during ten years equal follow-up
among 472 men^ with uncomplicated angina at 01 (i) unadjusted for town (ii) adjusted for town
(iii) stratified by town

(See chapter 7, Table 7.3)
Adjusted'’ hazard ratios (95% Cl) for major CHD outcome
(i) unadjusted for town

(ii) adjusted for town

(iii) stratified by town

(as a fixed effect)

Age (per 1 year)

1.06(1.01, 1.11)

1.08(1.02, 1.14)

1.08(1.02, 1.14)

Total cholesterol

1.25 (1.00, 1.55)

1.43 (1.12,1.83)

1.38 (1.08, 1.76)

1.21 (1.09, 1.34)

1.24 (1.12,1.38)

1.23 (1.10,1.37)

1.02 (0.95, 1.09)

1.00 (0.93, 1.07)

1.00 (0.94,1.08)

(per 1 mmol/1)

Systolic BP
(per 10 mmHg)

BMl (per 1 kg/m )

Cigarette

Never

1

1

1

smoking

Ex

2.9 (1.1, 7.5)

3.4 (1.3, 9.2)

3.2 (1.2, 8.6)

Current

3.7 (1.4, 9.4)

3.8 (1.4, 10.2)

3.5 (1.3, 9.4)

Diagnosed

No

1

1

1

diabetes

Yes

5.6 (2.2, 14.6)

7.5 (2.6,21.7)

6.2 (2.1, 18.6)

Family history

No

1

1

1

Yes

1.6 ( 1.0 , 2 .6)

1.9 (1.1, 2.3)

1.8 (1.1, 3.2)

*468 subjects had com plete data on all factors; '’adjusted for all above factors and angina (DR )
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Table A.2.4 Estimates o f secular trends in prevalence and event rates, with and without
adjustment for town o f selection

(See chapter 10, section 10.4.1 and Tables 10.2 and 10.3)

Unadjusted for town

Adjusted for town (as a fixed effect)

P(SE)'

|3(SE)

annual trend*’

annual trend*"
(95% C l)

(95% C l)

Event rates'.
CHD mortality

-0.042 (0.013)

-4.1 (-6 .5 ,-1 .6 )

-0.043 (0.014)

-4.2 (-6 .7 ,-1 .7 )

Non-fatal M l

-0 .0 1 8 (0 .0 1 1 )

-1.7 (-3.9, 0.5)

-0.021 (0 .0 1 1)

-2.1 (-4.2, 0.1)

All major CHD events

-0.025 (0.009)

-2.5 (-4 .1 ,-0 .8 )

-0.028 (0.009)

-2.7 (-4 .4 ,-1 .0 )

First major CHD event

-0.024 (0.010)

-2.4 (-4.3, -0.5)

-0.027 (0.010)

-2.7 (-4.6, -0.7)

Angina (Q)

-0 .0 1 8 (0 .0 0 5 )

-1.8 (-2 .8 ,-1 .2 )

-0 .0 1 6 (0 .0 0 5 )

-1.6 (-2.6, -0.5)

Definite angina (Q)

-0.022 (0.006)

-2.2 (-3.4, -0.9)

-0.020 (0.006)

-2.0 (-3.2, -0.8)

0.001 (0.006)

0.1 (-1.0, 1.2)

0.002 (0.006)

0.2 (-0.9, 1.3)

Prevalence measures:

CHD (DR )
Angina (D R ) •
MI (DR)

0 .0 1 7 (0 .0 0 7 )

1.7 (0.4, 3.0)

0 .0 1 8 (0 .0 0 7 )

1.8 (0.6, 3.2)

-0.004 (0.007)

-0.3 (-1.6, 1.0)

-0.004 (0.007)

-0.3 (-1.7, 1.0)

“Parameter estimate and standard error; *"%change in odds for prevalence measures, % change in rate for major event
rates
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Table A.2.5 Adjusted associations of factors with medical recognition^ o f CHD among 467^
men with uncomplicated angina symptoms at 092^ using logistic regression (i) unadjusted for
town: (ii) including town as a random effect

(See Table 9.3)

Adjusted parameter estimates and odds ratios (95 % Cl)

(i) Unadjusted for town

(iii) Adjusted for town as random effect

P (S E ) “

P (S E )“

Odds ratio

Odds ratio

(95% Cl)

(95% C l)

1

1

Age group at Q92
<60
60-64

0.48 (0.30)

1.61 (0.90, 2.87)

65-69

1.08 (0.29)

70-74

0.95 (0.30)

-0.04 (0.24)

0.55 (0.31)

1.74 (0 .9 5 ,3 .1 8 )

2 .9 4 (1 .6 8 , 5.14)

1 .1 5 (0 .3 0 )

3 .1 6 (1 .7 7 ,5 .6 4 )

2 .6 0 (1 .4 4 , 4.71)

0.98 (0.32)

2 .6 6 (1 .4 3 , 4.9 5 )

0.96 (0.60, 1.52)

-0.04 (0.34)

1.00 (0.51, 1.96)

Region at Q l
South
Other

Social class at QI
1

Non-manual
Manual / AF ^

0 .1 4 (0 .2 2 )

1

1 .1 5 (0 .7 4 , 1.79)

0.26 (0.24)

1.29 (0.80, 2.08)

Smoking status at Q92
1

1

N ever
Ex

0.21 (0.28)

1.23 (0 .7 1 ,2 .1 4 )

0.20 (0.30)

1.22 (0.69, 2.19)

Current

0.07 (0.35)

1.08 (0.54, 2.13)

0.01 (0.37)

1.01 (0 .4 9 ,2 .1 0 )

Angina (Q) type at Q92
1

P ossible
D efinite

0.91 (0.21)

1

2 .4 7 (1 .6 3 ,3 .7 5 )

0.96 (0.22)

2.61 (1.69, 4.02)

Random effect significant,
likelihood ratio ( l ) - 6 .9 4 p=0.004;

“outcome (i)=angina (DR ), angina (GP), revascularisation (self-report or GP record), ‘p ossib le’ M l (GP), nitrate use
at Q92; ^467 o f 468 men had com plete data for all variables; ‘^exclusions: men with Ml (DR ) at Q l, Q5, or Q 92 or MI
(GP) from Q l to Q92; ‘^adjusted for all factors in table plus angina (Q ) grade, PMI (Q), ‘other circulatoiy diagnosis’,
and respiratory condition; “parameter estimate and standard error; ^AF=Armed Forces
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Table A2.6 Adjusted association o f factors with secondary referral at 0 9 2 (cardiological
referral, exercise testing or angiography) among 35T men with new uncomplicated diagnosed
angina*^ at 0 9 2 . using logistic regression (i) unadjusted for town: Hi) including town as a
random effect

(See Table 9.7)

Adjusted'" parameter estimates and odds ratios (95 % Cl)

Unadjusted for town

Adjusted for town as random effect

P(SE)‘

P(SE)‘

Odds ratio
(95% C l)

Odds ratio
(95% C l)

Age group at Q92
<60
60-64

-0.76 (0.39)

0.47 (0.22, 1 .0 1)

-0.68 (0.41)

0.51 (0.23, 1 .14)

65-69

-1.50 (0.38)

0.22 (0 .1 1 ,0 .4 7 )

-1.55 (0.40)

0.21 (O.IO, 0.47)

70-74

-1.46 (0.40)

0.23 (0 .1 1 ,0 .5 0 )

-1.48 (0.41)

0.23 (O.IO, 0.51)

Region at Q l
South
Other

I

I

0.28 (0.28)

1.33 (0 .7 7 ,2 .2 8 )

0.32 (0.39)

1 .3 8 (0 .6 4 , 2.96)

-0 .1 9 (0 .2 6 )

0.83 (0.50, 1.38)

0.25 (0.28)

0.78 (0.45, 1.34)

I

I

1

Social class at Q l
Non-manual
Manual / AF ®

I

I

Smoking status at Q92
Never
Ex

-0.43 (0.34)

0.65 (0.33, 1.27)

-0.40 (0.36)

0.67 (0.33, 1.35)

Current

-0.74 (0.43)

0.48 (0.21, 1 .10)

-0.61 (0.45)

0.54 (0.22, 1.32)

Random effect significant,
likelihood ratio (1)=5.23 p=0.011;

*351 o f 353 men had com plete data; '’angina (DR ) or angina (GP); men with CHD (DR ) at Q l or MI (D R ) at Q5 or
Q92 or MI (GP) from Q l to Q92 excluded; ‘’Adjusted for all factors in table plus angina type, GTN use at Q 92, other
serious diagnosis (cancer or stroke), other reason for investigation (aortic aneurysm or “other heart trouble”);
‘'parameter estimate and standard error; ®AF=Armed Forces
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APPENDIX 3. CHEST PAIN REPEATABILITY STUDY

A3.1 INTRODUCTION
A small study based in a general practice in Islington, London, was carried out in order to assess
the repeatability o f physical and blood measurements, and a limited number o f questionnaire
responses, including response to the chest pain questionnaire. The results relating to chest pain
repeatability are presented in this appendix.

A3.2 METHODS
A random selection o f men aged 60-79 years registered with an Islington general practice were
invited to participate in the study which took place in March 2000. O f 256 men invited, 114
agreed to participate. The subjects attended the clinic on two occasions one week apart, at the
same time o f day. They completed a short self-administered questionnaire during each clinic
visit, prior to having physical measurements and blood sampling. The questionnaire included
the chest pain and severe chest pain questions used in BRHS. The first o f the two questionnaires
also inquired about recall o f a doctor diagnosis o f MI or angina. The kappa statistic was used in
order to assess the repeatability o f angina (Q), definite angina (Q), Rose angina (Q), any current
chest pain, and PMI (Q). The definitions o f questionnaire angina used were the same as those
used throughout this thesis (chapter 3; section 3.5.1). The question defining PMI (Q) was
identical to that used in the self-administered BRHS questionnaires (chapter 3; 3.6.3.1)

A3.3 RESULTS
O f these 114 subjects, 112 attended both examinations, and 107 satisfactorily responded to the
chest pain questionnaire on both occasions. The mean age (range) was 69.7 (60.4, 79.7) years.
Angina (Q) was reported by 17.8% and 18.7% o f men at weeks 1 and 2 respectively; definite
angina (Q) was present in 11.2% and 12.1%; Rose angina (Q) [using the Rose site criterion] in
9.3% and 10.3%; any current chest pain in 31.8% and 29.0%. Overall 13.1% and 12.1% o f men
were classified as having a history o f PMI (Q) at weeks 1 and 2 respectively. Table A3.1 shows

387

the agreement between the two assessments for each chest pain classification. Repeatability was
very high for angina (Q), and was moderate to high for definite angina (Q), Rose angina (Q),
and any current chest pain. PMI (Q) had moderate repeatability. When separate analyses were
carried out among men with and without recall o f a diagnosis o f CHD, the repeatability o f
angina (Q) was high in each case, although numbers in each subgroup were extremely small.

A3.4 CO M M ENTS
Although based on very small numbers, this study provides preliminary support for the
reliability of questionnaire measures o f angina-like chest pain, particularly angina (Q). The
repeatability o f PMI (Q) may be somewhat lower than that o f angina (Q), despite the fact that
the inquiry aims to elicit lifelong history rather than current state. It is uncertain whether the low
response rate to this repeatability study could have biased the results. It is possible that
responders differed from non-responders with regard to personal characteristics that would
affect the consistency o f repeated completion o f the questionnaire.
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Table A3.1 R epeatability o f chest pain classifications am ong men aged 60 to 79 from an Islington general practice

Week I :
Week 2
N

number positive
w eek I

week 2

:

Yes

Y es

No

No

Y es

No

•

Y es

No

n (%)

n (% )

n (% )

n (% )

Kappa

All men

U)
oo
VO

A ngina (Q)

107

19

20

1 8 (1 6 .8 )

1 (0.9)

2 ( 1 .9 )

86 (80.4)

0.91

D efinite angina (Q)

107

12

13

9 (8 .4 )

3^^)

4 ( 3 .7 )

91 (85.0)

0.68

R ose angina (Q)

107

11

10

8 (7.5)

2 ( 1 .9 )

3^^)

94 (87.9)

0.74

Any current chest pain

107

34

31

28 (26.2)

6 (5.6)

3^^)

70 (65.4)

0.80

PMI (Q)

107

14

13

9 (8 .4 )

5 (4.7)

4 (3.7)

89 (83.2)

0.62

Angina (Q)

28

13

13

1 2 (4 2 .9 )

1 (3.6)

1 (3.6)

1 4 (5 0 .0 )

0.86

FMI (Q)

28

9

7

5 (1 7 .9 )

4 (1 4 .3 )

2 (7 .1 )

1 7 (6 0 .7 )

0.48

Angina (Q)

79

5

6

5 (6.3)

0 (0.0)

1 (1 .3 )

73 (92.4)

0.90

PMI (Q)

79

5

6

4 ( 5 .1 )

1 (1 .3 )

2 (2.5)

72 (91.1)

0.71

Men with diagnosed CHD only

Men without diagnosed CHD only
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2.4
Serial Number

If your fath er h a s d ie d , w hat w ere you told w a s th e c a u s e o f his
d ea th ?
H eart trouble
High blood p re ssu re

Card Number

I I I I I I I

Date of Screening

o
1
2

S troke

3

R espiratory d is e a s e

4

C a n c e r of lung

5

Time of Screening
1.

GENERAL
V\Aiat Is your d a te o f birth?

O th er c a n cer

6

A ccident or injury

7

D ay

O ther

8

M onth

Don’t know

9

Y ear

19

3

YOUR MOTHER

3.1

V \^ere w a s your m o th er b o m ?
T o w n ....................................................

VWiere w e re you b o m ?
Tow n ....
C o u n ty ..

C o u n ty .................................................

C o u n try .
1.2

u>
\o
1.3

C o u n try ................................................

How m any y e a rs h a v e you lived within 1 0 m iles of th is to w n ?
If you h a v e m oved to this a r e a within th e la st five y e a rs , w h e re did
you m o v e from ?

S ingle

1

M arried

2

O th er

Is your m o th er aliv e? (Y/N)

3.3

How old is s h e no w ? / How old w a s s h e w hen s h e d ied ?

3.4

If your m o th er h a s died, w hat w ere you told w a s th e c a u s e of h er
d ea th ?
H eart trouble
1

y e a rs

y e a rs

VWiat is your m arital s ta tu s ?

W idow ed

1.4

m

3.2

□

High blood p re ssu re

3
4

How m any children d o you h a v e ?

M

F

<5 yrs
5-10 yrs.
11-16 yrs.

2

Stroke

3

R espiratory d is e a s e

4

C a n c e r of b reast

5

O th er ca n c e r

6

A ccident or injury

7

O ther

8

Don’t know

9

□

> 1 6 yrs.
2

YOUR FATHER

2.1

\M iere w a s your F ath e r b o m ?
T o w n ...............................................

4.

OCCUPATION

4.1

W hat Is your p re se n t j o b ? .................................................
If em ployed g o to qu estio n 4.4

4.2

If you a re unem ployed, for how long h a s this b e e n ?

C o u n ty ...........................................
C o u n try .........................................
2 .2

Is y o u r fa th e r aliv e? (Y/N)

2 .3

H ow old is h e n o w ? / H ow old w a s h e w h en h e d ie d ?

□
y e a rs

< 6w eeks
6wk.-5mo.
6 m o .- l y r .
> 1 y ea r

43

□

n
o

4 .3

□

Is th is b e c a u s e o f ill h e a l t h ? (Y /N )

4 .4

VWiat k in d o f w o rk h a v e y o u d o n e f o r t h e lo n g e s t

4 .5

VWiat b u s i n e s s o r in d u s tr y is t h i s ?

4 .6

H o w m a n y y e a r s h a v e y o u d o n e th i s k in d o f w o r k ?

4 .7

A r e /w e r e you:

M ANAGER

with 2 5 o r m o re e m p lo y e e s

1

with le s s th a n 2 5 e m p lo y e e s

2

w ithout e m p lo y e e s

3

o f 2 5 or m o re p e o p le

4

48

6 .4

□

6 .5

5

6.6

6

6 .7

..........................................................

7

.........................................................

8

A R M E D S E R V IC E S

■5

5 .1

2

M o n th ly

3

O n c e o n ly

4

O c c a s io n a lly

5

VWien y o u g e t a n y p a in o r d is c o m fo rt in y o u r c h e s t o n w alk in g ,
w hat d o you d o ?
S to p
1

S E V E R E C H E S T PA IN

6.8

H a v e y o u e v e r h a d a s e v e r e p a in in y o u r c h e s t la s tin g f o r h a lf a n
hoLir o r m o r e ? (Y /N )
If N O . g o to Q u e s tio n 6 .

8 .9

□

S lo w d o w n

2

C o n tin u e a t t h e s a m e p a c e

3

D o e s t h e p a in o r d is c o m fo rt in y o u r c h e s t g o a w a y if y o u s ta n d
still? (Y/N)
H o w lo n g d o e s it ta k e to g o
1 0 m in u te s o r l e s s
1

n

□
□
□
n

m o r e th a n 10 m in u te s

W i e r e d id y o u g e t th i s s e v e r e p a i n ?
( S h o w c h a rt.)

5 .3

W e e k ly

VWien y o u w a lk a t a n o rd in a ry p a c e o n t h e le v el, d o e s t h is p r o d u c e
th e p a in ? (Y /N )
VWien y o u w a lk uphill o r h u rry , d o e s th is p r o d u c e t h e p a i n ? (Y/N)

aw ay?
5 .2

1

V \^ e r e d o y o u g e t th is p a in o r d is c o m fo rt?

U )

s

D aily

( S h o w c h a rt.)

o f l e s s th a n 2 5 p e o p le
FO REM A N
O R D IN A R Y E M P L O Y E E

How often do you get it?

p e r io d o f ti m e ?

y e a rs

S E L F -E M P L O Y E D

6.3

7.0

P H L E G M . C O U G H A N D B R E A T H IN G

7.1

D o y o u u s u a lly b rin g u p p h le g m (sp it) fro m y o u r c h e s t first th in g in
th e m o rn in g in t h e w in te r ? (Y /N )

D id y o u s e e a d o c t o r b e c a u s e o f th i s p a i n ? (Y /N )

□

If N O . g o to q u e s tio n 7 .4
6

C H E S T PAIN

6 .1

D o y o u e v e r h a v e a n y p a in o r d is c o m f o r t in y o u r c h e s t ? (Y /N )

□

7 .2

D o y o u b rin g u p p h le g m like th is o n m o s t d a y s fo r a s m u c h a s 3
m o n th s in t h e w in te r e a c h y e a r ? (Y /N )

7 .3

In th e p a s t 3 y e a r s h a v e y o u e v e r h a d a p e r io d o f in c r e a s e d c o u g h
a n d p h le g m la s tin g 3 w e e k s o r m o r e ?

If N O . g o t o q u e s ti o n 7 .
6 .2

\A tie n l a s t did y o u g e t t h e p a i n ?
W ith in 1 m o n th

1

1 -5 m o n th s a g o

2

6 -1 2 m o n th s a g o

3

O ver 1 year ag o

4

O c c a s io n a lly

5

7 .4

Y es, o n ce

1

Y e s , tw ic e o r m o r e

2

N ever

3

D o e s y o u r c h e s t s o u n d w h e e z y o r w h istlin g o n m o s t d a y s ( o r
n ig h ts ) ? (Y/N)

□

□
n

7.5

D oes the weather affect your breathing?
And if so, at what sea so n of the year is it most affected?
Not affected

n

Winter

2

Summer

3

9

LEG PAIN

Both

4

9.1

Do you ever get pain in your calf m uscles on walking at an
ordinary p ace, on ttie level? (Y/N)

9.2

Do you get pain in your calf m uscles when you walk uphill or
hurry? (Y/N)

10

MEDICAL HISTORY

10.1

H ave you ever b ee n told by a doctor that you have, or h av e had,
any of the following?
Angina
(Y/N

8

BREATHLESSNESS

8.1

Do you get short of breath walking with people your own a g e on
level ground? (Y/N)

8.2

On walking up hills or stairs, do you get more breathless than
people you on a g e ? (Y/N)

8.3

n

Serial Nunrter

1

□

Card Number

□
□

Do you ever have to stop walking because of breathlessness?
(Y/N)

u>
U)

□
□

H eart attack

(Y/N

C oronary throm bosis

(Y/N

Myocardial infarction

(Y/N

O ther h eart trouble

(Y/N

High blood p ressu re

(Y/N

Stroke

(Y/N

D iabetes

(Y/N

Peptic ulcer

(Y/N

Gout

(Y/N

Gall bladder d is e a se

(Y/N

Thyroid d is e a se

(Y/N

Arthritis

(Y/N

Bronchitis

(Y/N

A sthm a

(Y/N

O ther condition (s)
including surg ery .........
10.2

Are you on any regular medical treatm ent from a doctor for
any condition?

(Y/N

□

(Y/N

□

If NO. 00 to question 10.3

S.E.G.
Social d a s s

Do you know if th e pills / m edicines /injections are;-

□

Activity score

□

Tranquillizers

Y/N

Pain killers

Y/N

A ntihypertensive d ru g s

Y/N

Anti coagulants

Y/N

Lipid lowering d m g s

Y/N

Oral antidiabetics

Y/N

Injection of insulin

Y/N

Any o th e rs

Y/N

O n c e re a ls

Y/N

Y/N

In te a

Y/N

In co ffe e

Y/N

A s a milk drink

Y/N

Don’t know
10.3

H ave you taken any of th e s e in th e iast 48 h o u rs?
Tranq utilizers

D o you u s e m ilk?

Y/N

Pain killers

Y/N

A ntihypertensive d ru g s

Y/N

Anti co ag u ian ts

Y/N

Lipid lowering drugs

Y/N

Oral antidiabetics

Y/N

Injection of insulin

Y/N

Any o th e rs

Y/N

Don't know

1 1 .5

1 1 .6

(i)

11.1

Y/N

D IE T S ALCOHOL
How m any tim es during a n av e ra g e w eek would you h av e th e
following foods?

3
4

Daily / m o s t d a y s

5

W h a t ty p e o f drink d o you u su ally t a k e ?
B eer

2
3

M ixed b e e r & sp irits

4

Chicken

M ixed b e e r, spirits, w in e

5

Fish

a n d s h e rry
(iii)

m

VWiat kinds of bread do you e a t ?
VWiite

Y/N

Brown

Y/N

VWiolemeai

Y/N

O ther

Y/N

S preading fats; W hat kinds d o you u s e at h o m e ?
Butter

Y/N
Y/N

(S tate kind or brand n am e.)
Do you take su g ar?
In te a

Y/N

In coffee

Y/N

In o th er drinks

Y/N

□

1

M eat (including beef, lamb, pork, b aco n in any fomi)

M a rg a rin e ..................................
11.4

O n c e o r tw ic e a m o n th
W eekends

W in e /sh e rry

E ggs - how m any e g g s d o you e a t in a w eek

11.3

2

S p irits

C h e e s e - how often d o you ea t c h e e se , including c h e e se
d is h e s ?
Breakfast c e re a ls - how often d o you ea t th e s e (porridge
included)? S ta te k in d ....................................................................
11.2

1

O n s p e c ia l o c c a s io n s only

If N O N E, g o to q u e s tio n 12
(ii)

11

W ould y o u d e s c r ib e y o u r p r e s e n t alco h o l in tak e as:
N one

H ow m u c h d o y o u u s u a lly ta k e ?
2 d rin k s a d a y o r le s s

1

3-6 d rin k s a d a y

2

m o re th a n 6 d rin k s a d a y

3

(O n e drink is a sin g le w h isk y , gin or b ran d y , a g la s s of w ine, sh e rry
o r po rt o r h alf a pint of b e e r.)

B

□

□

m:

Serial Number
Card Number

12.6
12
12.1

SMOKING
(I)

(ill)
(iv)

Y es, regularly

1

No

2

O ccasionally

3

P ipe (ozs) (p er w eek )

□

C igars (p er day)

H ave you ever given up sm oking?

12.3

(ii)

If NO. 00 to question 13.
At w hat a g e did you start sm oking?

(iii)

At w hat a g e did you finally stop sm oking?

(iv)

V\*iat w a s th e m aximum tim e b etw een th e s e tw o a g e s for
which you g av e up sm oking?

If yes, wtiat is tfre m aximum tim e for wfiich you tiav e given
up sm oking?
Do you sm oke cigarettes now ?
Y es regularly

is

1

No

2

O ccasionally (<1 day)

3

□

H ow m any cig arettes do you usually sm o k e a d ay ?

(iii)

If tiand rolled, tiow m uch ta b a c c o d o you u s e a w e e k ? (ozs.)

13

EXERCISE

13.1

(I)

Now pro cee d to 12.4
(I)
W ére you previously a regular cig arette sm o k er? (Y/N)
If Y es, how m any c ig arettes did you usually sm o k e a d ay ?

(iii)

At w hat a g e did you c h a n g e to a p ipe and / or cig ars?

(i)

Do you sm oke a pipe now ?
Y es regularly

Do you usually walk o r c y d e In th e c o u rs e of your jo u rn e y s to
or from work e a c h d ay ?
No
1
Walk
2
Cycle
3
If YES, how m any m in u tes d o th e s e jo u rn e y s ta k e ?

(ii)

Tears
12.4

y e a rs

44

y e a rs

46

y e a rs

48

(Y/N)

(ii)

(ii)

Large
Small

If NO. or OCCASIONALLY oo to question 12.3

w
VO

□

C ig arettes (p er day)

Do you sm oke at p resen t?

y ea rs
(i)

H ave you ev er sm o k ed for a m ore th an 1 m onth ? (Y/N)
How m uch did you usually s m oke

If NO. 00 to question 12.6
(ii) H ow old w ere you w tien you s ta rte d ?

12.2

(I)

n

No

□
m
mins

A part from your jo u rn e y s to or from work, d o you usually
wialk or c y d e on w e e k d a y s?
No
1

W^lk

2

Cycle

3

□

If YES, how m any m in u tes d o you w alk/cycle e a c h d ay ?

O ccasionally
If NO or OCCASIONALLY g o to question 12

12.5

(ii)

If Y ES, how m any ozs. a w eek do you sm o k e?

(i)

Do you sm oke a pipe now ?
Y es regularly

(iii)

□

No
O ccasionally
(ii)

If Y ES, how m any cigars do you sm o k e a d a y ?
Large
Small

If you sm oke ANYTHING currenBv. oo to question 13.

W ould you s a y th a t in your occupation you a re physically :
Very a d iv e
Fairly a d iv e
A verage
Fairly in a d iv e
Very in a d iv e

13.2

On a v e ra g e , a m an of your a g e s p e n d s 4 h o u rs on m o st w e e k e n d s
on s o m e of th e following ad iv ities: walking, g ardening, h o u seh o ld
ch o res, DIY p rojects. C o m p ared to su ch a m an, how physically
a d iv e d o you co n sid er yourself?
Very a d iv e
1
Fairly a d iv e
2
A verage
3
Fairly in a d iv e
4
Very in a d iv e
5

□
□

1 3 .3

A p art from t h e s e a c tiv ities, d o y o u ta k e a c tiv e p h y sic a l e x e rc is e ,
e .g . ru n n in g , d ig g in g , sw im m in g , te n n is , golf, sailin g , etc.
No
1

□

O c c a s s io n a lly
F re q u e n tly
If N O o r O c c a s io n a lly - sto p h e r e .
1 3 .4

P le a s e s ta t e ty p e o f activity.............................................................

1 3 .5

H o w m a n y y e a rs h a v e y o u b e e n in v o lv ed in th is activ ity ?

1 3 .6

H o w m a n y tim e s a m o n th (o n a v e r a g e ) d o y o u u n d e r ta k e t h e s e
a c tiv itie s ?
VWnter

y e a rs

Sum m er

A d m in istrato r
U )

V
0\O

C oder

□
□

59

4 .0
P le a s e an sw er th e following q u estio n s by ticking th e correct
box.

n

4.1

CHEST PAIN
Do you e v e r h a v e a n y pain or d iscom fort in y our c h e s t?

Issued:

YES
NO

If NO. 00 to q u estio n 5

W hat is your a g e ?

B

If Y ES, p le a s e a n s w e r th e followinq q u estio n s:-.
30-39
O ver 40

TH IS IS AN
EXAMPLE.

y

4 .2

W h e re do you g e t th is pain or d isco m fo rt?
M ark X o n th e a p p ro p ria te p la c e s

START ANSWERING Q U ESTIO N S H ERE
1.0

How w ould you d e scrib e your health at p re s e n t?
Excellent
G ood

Poor
2 .0

YOUR
LEFT
SIDE

YOUR
RIG H T
SIDE

Fair

H av e you ev e r b e e n told by your do cto r that you h av e, o r h a v e h ad an y o f th e
following?:

U)

\o

A ngina

Gout

H eart A ttack

Gall blad d er d is e a se

C oronary throm bosis

Thyroid

M yocardial in u re d on

Arthritis

O th er h e a rt trouble

Bronchitis

High blood p re s s u re

A sthm a

S troke

N o n e of th e a b o v e
conditions

4 .3

W h e n you w alk at a n o rd in ary p a c e on th e level, d o e s th is p ro d u c e th e p a in ?
YES
NO

4 .4

W h e n you w alk uphill or hurry, d o e s th is p ro d u c e th e p a in ?
YES

i— i

NO

I I

D iabetes
P eptic ulcer

O th er conditions (including

4 .5

B
B

W h e n you g e t a n y p ain o r d isco m fo rt in y o u r c h e s t o n w alking, w h a t d o you d o ?
S to p

surgery)

S lo w dow n
3.0

A re you on any regular tre atm en t from a doctor for an y condition?
Y ES
NO

3.1

B

C o n tin u e at th e s a m e p a c e
4 .6

D o e s th e pain or disco m fo rt in yo u r c h e s t g o a w a y if you s ta n d still?
YES

If Y ES, P le a s e tick ( / ) all th o s e you a r e on

NO

D rugs to low er blood p re s s u re
D iuretics (“w ater ta b le ts')

4 .7

H ow long d o e s it ta k e to g o a w a y ?

Tranquillisers

10 m in u te s or le s s

Insulin injections

m o re th a n 10 m in u te s

T a b lets for d ia b e te s
O th er tre a tm e n ts - give n a m e if p o ssib le .

B
B

s

I

5.0
5.1

SEV ERE CH EST PAIN

H ave you e v e r h ad a s e v e re pain a c ro s s th e front of your ch e st lasting for half an
ho u r or m o re ?

8 .0
8.1

Y ES
NO
IF Y ES
5.2

M arried

B

S in g le
VM dowed

Did you s e e a doctor b e c a u s e o f this p ain ?
YES
NO

5.3

P E R S O N A L C IR C U M S T A N C E S

A re yo u ;

W hat year(s) did th is h a p p e n ? ...........................

B

O th e r e .g . d iv o rc e d , s e p a r a t e d
8 .2

If m a r r ie d , d o e s y o u r w ife w o rk ?
No
Y e s - p a rt-tim e

6 .0
6.1

ILLNESS AND INJURY

m ore th a n o n e m o n th ?
Y ES
NO
6.2

w
o00

Y e s -fu ll-tim e

In th e last 5 y ears, h a v e you h ad any Illness or Injury which h a s k ep t you off work for
8 .3

B

P l e a s e d e s c r i b e y o u r a c c o m m o d a tio n . A re y o u :
A n o w n e r - o c c u p ie r
R e n tin g p riv a tely

If Y ES, how m any tim es

R e n tin g from th e co u n cil

O n ce

O t h e r ...................................................................................................... ( p le a s e sp e c ify )

Tw ice
8 .4

T h re e tim es
More

H o w m a n y c a r s a r e th e r e a v a ila b le f o r u s e in y o u r h o u s e h o ld ?
N one
O ne

6.3

H ow long w a s th e lo n g e st period off w ork with illness o r Injury?
T w o o r m o re

6 .4

W hat w a s th e illness/injury?
9 .0
9.1
7 .0 WEIGHT

7.1

YES

H a s your w eight sin c e you w ere exam ined 5 y e a rs a g o ?

SM O K IN G

D o y o u re g u la rly s m o k e c i g a r e tt e s ?

NO

No change

B

Increased
Decreased

9 .2

IF Y E S , h o w m a n y c i g a r e tt e s d o y o u u s u a lly s m o k e a d a y ?

9 .3

D o y o u re g u la rly s m o k e a p ip e o r c ig a r s ?

Don’t know
7 .2

W hat Is your p re s e n t w eight
(Indoor clothes, n o s h o e s )

?

I

I

I

'— '— '
St. lb.
If you h a v e no sc a le , p le a s e fill In an estim ate.

I

I

'— •
kg

YES
NO

B

1 0 .0

D R IN K IN G

11.Q PRESENT EMPLOYMENT

W suld you d e s c r ib e your p r e s e n t alcoh o l in tak e a s

11.1

AT PRESENT are you:

Daily / m o s t d a y s

Employed full-time

W e e k e n d s only

Employed part-time

O n c e or tw ice a m o n th o r
sp ecial o c c a s io n s
N one

Unemployed
Registered Disabled

1 0 .2

Retired

H ow m uch d o you u su ally t a k e ?
One drink is half a pint of beer, a single

M ore th a n 6 drinks a d ay

whisky, gin or brandy, a glass of wine or

3-6 drin k s a d ay

2 drinks a

11.2

d a y o r le s s

COUNT PINTS OR DOUBLES AS 2 DRINKS

IF RETIRED:
Age at retirement

A ny additional inform ation

Reason for retirement
Normal railing age

F O R N O N -D R IN K ER S O NLY - p le a s e a n s w e r th e s e q u e s tio n s:1 0 .3

u>

Illness (completely or in part)

V ^ v d o you not drink a t p r e s e n t?
P e rs o n a l ch o ice

Other reasons

D o cto r's a d v ic e

P lease give details (of illness or other reasons)

D efinite illn ess
N a m e of illn e ss ....................................
O th e r r e a s o n s ( s ta te ) ........................

IF UNEMPLOYED AT PRESENT P lease answer the following questions:1 0 .4

Did you drink in th e o a s t?
YES
NO

10 .5

B

If Y ES, w ould you d e s c rib e y o u r P R E V IO U S alco h o l in ta k e a s :
Daily / m o s t d a y s

R easons for present unemployment

Other reasons

H ow m u c h DID you u su ally ta k e w h e n you w e r e drinking?
One drink is half a pint of beer, a single

3-6 drin k s a d a y

whisky, gin or brandy, a glass of wine or

2 drin k s a

sherry.

d a y or le s s

11.4

Illness (completely or in part)

O n c e or tw ice a m o n th o r
sp ecial o c c a s io n s

M ore th a n 6 drinks a d a y

How long have you been unemployed on this occasion

Redundancy

W e e k e n d s only

1 0 .6

11.3

COUNT PINTS OR DOUBLES AS 2 DRINKS,

Please give details

12.0

TO BE ANSWERED BY EVERYONE- whether employed, unemployed or retired.
This question is about any unemployment in the last five years, i.e. since you were

T O B E A N S W E R E D BY E V E R Y O N E - w h e th e r e m p lo y e d , u n e m p lo y e d o r r e tir e d .
In t h e 5 y e a r s . B E F O R E y o u w e r e e x a m in e d b y th e n u r s e s :

examined by our nurses.
12.1

1 3 .0

Have you had any periods of unemployment in the past five years?
(apart from any present unemployment)
YES
NO

B

IF YES, please answer the following questions:-

13 .1

YES
NO

1 3 .2

How many separate periods of unemployment have you had in the past five

H o w lo n g w a s t h e lo n g e s t p e r io d o f u n e m p lo y m e n t?
R e a s o n s fo r l o n g e s t p e r io d o f u n e m p lo y m e n t
R edundancy
I lln e s s ( c o m p le te ly o r in p a rt)

years (excluding present unemployment)?

1

2

o
o

B

IF Y E S , p l e a s e a n s w e r t h e fo llo w in g q u e s ti o n s : -

1 3 .3

12.2

W e r e y o u u n e m p lo y e d a t a n y tim e ?

O th e r r e a s o n s
P l e a s e g iv e d e ta ils

3 or more
12.3

How long w a s the longest of th ese periods of unemployment (not counting
any present unem ploym ent)?.............................................................

12.4

R eason s for longest period of unemployment
Redundancy
Illness (completely or in part)
Other reasons
P lease give details

P L E A S E R E A D T H R O U G H F R O M T H E B E G IN N IN G A N D C H E C K T H A T Y O U H A V E
A N S W E R E D A LL T H E R E L E V A N T Q U E S T IO N S . T H E N , P L E A S E R E T U R N T H E S E
P A G E S T O U S IN T H E E N V E L O P E .

THANK YOU.

Health ________________________________________________________________________________________
Please answer the following questions b y filh n g in the appropriate Aar with a tick or an answer in
the space provided.

1.0

P lease writ© your date of birth here
day

2.0

m onth

year

H ow w ou ld you describe your h e alth at present?
Excellent
Good
Fair
Poor

3.0

BRITISH REGIONAL HEART STUDY QUESTIONNAIRE
1992

o

□
□
□
□
□
□

Arthritis

□
□
□
□
□
□
□
□
□
□
□
□

Bronchitis

□

A sthm a

□
□

O ther heart trouble

Stroke
D iabetes
Aortic aneurysm
Gastric, peptic or duodenal ulcer

Gall bladder disease
Thyroid disease

Cancer

R o w la n d H il l S t r e e t
London N W 3 2PF

Q
n
□
[]

Have you ever been told by your doctor th a t you have, or h ave had any of th e following?
Yes N o
H eart attack, coronary throm bosis
or m yocardial infarction
Angina

H igh blood pressure

R o y a l F r e e H o s p it a l S c h o o l o f M e d ic in e
D e p a r t m e n t o f P u b lic H e a l t h a n d P r i m a r y C a r e

I

If you have ever had cancer please sta te w h at kind o f cancer

□

□
n
□

18
19
20
21
22
23
24
25
26
27

□

28

□

29

□
□
□

31

30

32

4 0

I f you have diabetes

H a v e y o u e v e r h a d a n y o f t h e fo llo w in g ?
Y es
A r e fe r r a l t o a h e a r t s p e c ia lis t
A n E G G E x e r c is e t e s t

b icy cle
• tr e a d m ill

X r a y or a n g io g r a m o f y o u r c o r o n a r y a r te r ie s
A n g io p la s ty o f c o r o n a r y a r te r ie s
C oro n a ry a r te r y b y p a s s g r a ft
S u r g e r y to a o r ta fo r a n e u r y s m
O th e r h e a r t su r g e r y • V a lv e s
- P acem ak er
A n y o th e r m ty o r su r g e ry ?

No

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

35
36

5.3

W h a t y e a r w a s y o u r d ia b e te s f ir s t d ia g n o se d ?

19

59-60

37

5.4

W h a t y e a r did y o u b e g in r e g u la r tr e a t m e n t w it h d ie t or d ru gs for d ia b e te s?

19

61-62

38

5 .5

D o y o u c u r r en tly a tte n d a d ia b e tic clin ic?

39

N o n o t a t aU

[] i

40

Y e s, a t t h e h o s p ita l

Q 2

41

Yes, a t th e GP su i^ eiy

□ 3

42
43

□

□

□

□

44

6.0 Family H istory

I f y o u h a v e h a d a n y o th e r m a jo r s u r g e r y p le a s e g iv e
d e ta ils

I s y o u r fa th e r a liv e

6.2

H o w o ld i s h e n o w ? or H o w old w a s h e w h e n h e died?

6.3

D id / d o e s h e e v e r s u ffe r from.'

Y es
A r e y o u o n a n y r e g u la r t r e a tm e n t fro m a doctor for

□ □

If y o u a n sw ered Y E S

No

Y es

No

□

□

□

□

H ig h b lood p r e s su r e

□

□

□

□

D ia b e te s

P le a s e tic k a ll t h o s e y o u a r e o n a n d g iv e t h e
n a m e o f ta b le ts i f p o s s ib le

D iu r e tic s (w a te r ta b le ts )
T r a n q u illis e r s
A n ti d e p r e s s a n ts
S le e p in g t a b le t s
I n s u lin in je c tio n s
D ie t fo r d ia b e te s
O th e r r e g u la r t r e a t m e n t

C an cer

If y o u an sw ered Y E S,
H o w m a n y t a b le t s o f a s p ir in do y o u u s u a lly ta k e
each w eek

□

□

□

□

□

□

□

□

□

□

□

□

Y es

No

□

□

□

□

□

□

□

□

□

□

6 .4

I s y o u r m o th e r a liv e

□

□

6 .5

H o w o ld i s s h e n ow ? or H o w o ld w a s s h e w h e n s h e died?

□

□

□

□

6 .6

D id / does d i e e v e r su ffe r from :

□

□

□

73-74
75-76

56

No

□ □

12-13

□

No

Y es

No

□

□

□

H ig h b lood p r e s su r e

□

□

□

□

S tr o k e

□

□

□

□

D ia b e te s
C an cer

11

If d ead , d id s h e d ie from
Y es

H e a r t tro u b le

No

69-70
71-72

9-10

Y es

Y es

67-68

N a m e o f ta b le t

P le a s e s p e c ify
o th e r tr e a t m e n ts

D o y o u t a k e a q iir in o n a r e g u la r o f d a ily b a sis?

65-66

H e a r t tro u b le

S tr o k e

T a b le ts to lo w e r b lo o d p r e s s u r e

64

No

a n y co n d itio n ?

5.1

No
O

I f d e a d , d id h e d ie fix»m
Y es

5.0

§

Y es
[]

6.1

□

□

□

□

□

□

□

□

14-15
16-17
18-19
20-21
22-23

Family bistory continued

C hest pain continued
Y es

6 .7
6 .8

H o w m a n y older b r o th e rs or s is t e r s do y o u h a v e? (in c lu d e a n y w h o h a v e died)
H o w m a n y y o u n g e r b r o th e rs or s is t e r s do y o u h a v e ? (in clu d e a n y w h o h a v e died)

Y es
6.9

6 .1 0

A re y o u o n e o f tw in s or tr ip le ts

W hen y o u w a lk a t a n o r d in a r y p a c e o n t h e l e v e l d o e s t h is p r o d u c e t h e p a in ?

□

□

26-27

7.4

W h e n y o u w a lk u p h ill o r h u r r y , d o e s t h is p r o d u c e t h e p a in ?

□

□

7.5

W h e n y o u g e t a n y p a i n o r d is c o m fo r t i n y o u r c h e s t o n w a lk in g , w h a t do y o u do?
S to p
□

No

No

□

2

C o n tin u e a t t h e s a m e p a c e

□

3

H ea r t tro u b le

□

□

H ig h b lo o d p r e s su r e

□

□

S tro k e

□

□

□

□

□

n

D ia b e te s

6.11

D id a n y o f y o u r b r o th e rs or s is t e r s d ie a t b ir th or in
t h e ir fir s t y e a r o f life?

7 .0

C h e s t p a in

Y es

H o w m a n y o f th e m h a v e
t h i s problem

7.6

D o e s t h e p a in or d is c o m fo r t i n y o u r c h e s t go a w a y i f y o u s t a n d s tfll?

7.7

H ow lo n g does it ta k e to go aw ay?

10 m in u t e s o r l e s s

□

31-32

m o r e t h a n 10 m in u t e s

□

7.2

W h e r e do y o u g e t t h is p a in or discom fort?

37-38

Y es

No

n

47

48

1

8 .0 Severe cbest pain

8 .1

No

□ □

H a v e y o u e v e r h a d a s e v e r e p a in a c r o ss t h e fr o n t o f y o u r c h e s t la s t i n g fo r h a l f
a n h o u r or m o r e ?
I f y o u a n s w e r e d N o p l e a s e go t o s e c t i o n 9 .0

8 .2

Y es
Q

No
Q

Y es

No

□ □

D id y o u s e e a d o cto r b e c a u s e o f t h is p a in ?
W h a t y e a r (s ) d id t h is h a p p e n ? 1 9 1

Y es
[]

and

50
51-54

19

No
Q

9.0 L eg Pain

P le a s e m a rk X o n th e a p p r o p r ia te p la c e s

Y es
9.1
9.2

YOUR
RIG H T
SIDE

46

35-36

8 .3
D o y o u e v e r h a v e a n y p a in or d isco m fo rt i n y o u r c h e st?

45

33-34

Ify o u answered Y es,

7.1

□

29-30

44

1

S lo w d o w n

H a v e a n y o f y o u r b r o th e rs a n d s is t e r s e v e r su ffe r e d from

C an cer

O

7.3

□ □

Y es

No

24-25

YOUR
LEFT
SIDE

D o y o u g e t p a in i n y o u r c a lf m u s c le w h e n y o u w a lk u p h U l or h u r r y ?

If YES,
9 .3
D o e s t h e p a in g o a w a y i f y o u s to p or s t a n d s till?
9 .4

H o w l o n g d o e s i t t a k e to go a w a y ?
10 m in u t e s o r l e s s
m o r e t h a n 10 m in u t e s

No

□

□

□

□

Y es

No

□

□

55
56

57

13.0 Personal Circumstances
card 9

10.0 Breathlessness
Y es
1 0 .1

D o y o u g e t sh o r t o f b r e a th w a lk in g w it h o th er p e o p le o f y o u r o w n a g e o n lev e l

No

□

□

□

□

9-10

c a rd 2
59

13.1

Are you

ground?
10.2
10.3

D o y o u e v e r h a v e s to p w a lk in g b e c a u s e o f b r e a th le s s n e ss ?

□

□

60

Single

61

1 1 .0 Cough an d Wheeze
11.1

□ ‘
□ 3

M arried

On walking uphill or stairs do you get more breathlessness than people of your own age?

Y es
[]

D o y o u u s u a lly b r in g u p p H e g m (sp it) fro m y o u r c h e s t fir s t th in g i n t h e m o rn in g

W idowed

□

3

Divorced or separated

□

4

O ther

□:

No
Q
13.2

P lease describe your accomm odation. Are y ou

i n t h e w in ter?

Ifyou answered No then go to question 11.4
11.2

D o y o u b r in g u p p h le g m lik e t h is o n m o s t d a y s fo r a s m u c h a s 3 m o n th s in t h e

[]

r~l

w in te r e a c h y ea r?
11.3

Y es, o n ce

Q i

Y es, t w ic e or m o r e

Q i

N ever

O 3
Y es

11 .5

Q 1
Q 2

ren tin g from th e council

H] 3

other (please specify below)

□

4

I n t h e p a s t 6 y e a r s h a v e y o u e v e r h a d a p e r io d o f in c r e a s e d c o u g h a n d p h le g m
la s t in g 3 w e e k s or m ore?

13.2

11.4

an owner occupier
ren tin g privately

H ow m an y cars are th ere available for u s e in your household?

No

□□

D o e s y o u r c h e s t so u n d w h e e z y or w h is t lin g o n m o s t d ^ s or n ig h ts?

One
Two or m ore

D o e s t h e w e a th e r a ffe c t y o u r b r e a th in g a n d i f s o w h a t s e a s o n o f t h e y e a r i s it
m o s t affected ?
N o t a ffe c te d

Q

1

W in te r

Q

3

S u m m er

O

3

B o th

n

4

14.0 Snoking
Yes
141

Do you regularly sm ok e cigarettes a t present?

□

143

Weight

12.1

H a s y o u r w e ig h t c h a n g e d i n t h e l a s t fiv e y e a r s?
N o change

12.2

□ 2

D ecreased

□

3

D on’t K now

□

4

W h a t i s y o u r p r e s e n t w e ig h t?
(In d o o r c lo th e s , n o s h o e s )

Ifyo u have no scale, plea se £11 in an estimate.

s to n e s

pouni

k ilo s

144

1

17-18

1

H ave you ch an ged your sm oking habits over th e la st 5 years?

□ ■

In creased

16

IfY E S,
14.2 H ow m an y cigarettes do you sm oke a day?

12 .0

No
□

No

□

1

Yes increased

n

2

Yes d ecreased

□

3

Yes given iqi

□

A

19

Yes

No

Do you curren tly sm oke a pipe or cigars?

□

□

IfN o,
14.5 H ave you ever regularly sm oked a p ip e or cigars?

Yes

No

□

□

20

21

For those not sm oking a t p resen t
Y es
14.6

W ere y o u p r e v io u sly a r e g u la r c ig a r e tte sm o k er?

□

No

D rinking continued

□

Y es
15 .5

I fY E S ,

H a v e y o u r e d u c e d y o u r a lco h o l in ta k e i n t h e l a s t fiv e y e a r s?

□

No
□

30

I f N O , go to q u e s t io n 16 .0

14.7 A t w h a t a g e d id y o u g iv e up?
14.8

15.0

I fY E S
1 5 .6 W a s t h is d u e t o

W h y did y o u g iv e u p?

P e r s o n a l c h o ic e

□

1

:

D octor’s a d v ic e

□

3

3

D e f in it e i ll n e s s

P e r s o n a l c h o ice

□

'

D octor’s a d v ic e

□

D e fin ite illn e s s

□

n

3

16 .0 For drinkers a n d ex drinkers

Drinking Alcohol

Y es
15.1

W o u ld y o u d e sc rib e y o u r p r e s e n t a lco h o l in ta k e a s

4O515.2

□

□

16.2

H a v e o th e r p e o p le a n n o y e d y o u b y c r it ic is in g y o u r d r in k in g h a b its?

□

□

□

□

□

□

□

>

W e e k e n d s o n ly

□

3

O n ce or t w ic e a m o n th

□

3

16.3

N one

□

4

16.4

H a v e y o u e v e r f e l t g u ilty a b o u t d r in k in g ?
H a v e y o u e v e r t a k e n a d r in k i n t h e m o r n in g t o s te a d y y o u r n e r v e s o r g e t r id o f a
hangover?

One drink is H ALF a p in t o f beer, a SINGLE whisky, gin etc or a glass o f wine or sherry.
17.0 For people who do not drink a t ja-esent
M ore t h a n 6 d r in k s a d a y

□

*

□

^

2 d r in k s a d a y or le s s

□

3

N one

□

4

3 6 d r in k s a d a y

17.1

Y es

15.4

H a v e y o u e v e r f e l t t h a t y o u s h o u ld c u t d o w n o n y o u r d r in k in g ?

D a ily / m o s t d a y s

H o w m u c h d o y o u u s u a lly drin k ?

15.3

No

16.1

H ave you

ever b e e n

a r e g u la r d r in k e r o f m o re t h a n 6 d rin k s daily?

□

W h y do y o u n o t d r in k a t p r e s e n t?

No
□

P e r s o n a l c h o ic e

□

>

D octor’s a d v ic e

□

2

D e f in it e iU n e s s

□

3

Y es
17.2

D id y o u d r in k i n t h e p a s t?

□

W h a t t y p e o f d r in k do y o u u s u a lly ta k e ?
B eers, la g e r s

□

W in e s, sh e r ry

□

:

S p ir its

□

3

1

V a r ie ty o f be e r s, w in e s or s p i r i t O

4

L o w a lco h o l d r in k s

5

□

I fY E S
1 7 .3 F o r h o w lo n g h a v e y o u g iv e n up?
L ess th a n 6 years

□

>

5 10 y e a r s

□

2

□

3

□

4

11 2 0

y ears

m ore th a n 2 0 years

No
□

32
33
34
35

18.0 Physical activity

Physical activity continued
18.1

Do you u su a lly w a lk or cy cle in the course o f your journey to or from work each day?
No

□

‘

W alk

□

2

Cycle

□

3

N ot applicable

18.7

H o w m a n y h o u r s a w e e k do y o u sp e n d ga r d e n in g
I n t h e s p r in g /su m m e r
H o u rs o f lig h t g a r d e n in g w ork p e r w e e k

□

H o u r s o f m o d e r a te g a r d e n in g w o r k p e r w e e k
IfY E S ,

18.3

H o u rs o f h e a v y d ig g in g g a r d e n in g w o r k p e r w e e k

minutes

18.2 H ow m a n y m in u tes do th e se journeys ta k e in to ta l each day?

Apart from any journeys to or from work, do you u su a lly w a lk or cycle on w eekdays?

18.8

I n t h e a u tu m n / w in te r?
49-52

□
□
□

a
□
□

63-56
57-60

D o y o u t a k e a c tiv e p h y s ic a l e x e r c ise su c h a s ru n n in g , sw im m in g , g o lf t e n n is , s q u a sh ,

No

□

•

W alk

□

2

No

□

1

Cycle

□

3

O ccasion ally ( le s s t h a n on c e a m o n th )

Q

j

F r e q u e n tly (on ce a m o n th or m ore)

□

3

jo g g in g , b o w ls, c y c lin g etc.?

IfY E S ,
minutes

18.4 H ow m an y m in u tes do th e se journeys ta k e in to ta l each day?

O
0\
I f y o u tic k e d N o or O c c a u m u d ly t h e n p le a s e go t o q u e s tio n 19.0
18.5

18.6

W ould y ou say th a t in your occupation you are or w ere physically
V ery active

□

‘

Fairly active

c

2

Average

□

3

Fairly in a ctiv e

c

4

Very in a ctiv e

c

3

I f y o u tic k e d F r e q u e n tly (once a month or more),

On average a man o f your age spends 4 hours on most weekends on some of the
following activities '
walking, gardening, household chores, DIYprojects.

18.9

P le a se s ta t e ty p e o f a c tiv itie s :

18.10

H o w m a n y y e a r s h a v e y o u b e e n in v o lv e d i n t h is a c tiv itie s ?

18.11

H ow m any

|

|

C om pared to su ch a m an, h o w physically active do y o u consider yourself?
V eiy active

□

>

Fairly active

□

2

Averagte

□

3

F airly in a ctiv e

c

4

Very in a ctiv e

c

3

a m o n th (on a verage) do y o u t a k e p a r t in t h is a c tiv itie s in
W in ter

j

j

66-67

S u m m er

I

I

68-69

19.0 Disability

20.0

Falls
Yes No

20.1

D o y o u c u r r e n tly h a v e d ifficu lty c a r r y in g o u t a n y o f th e fo llo w in g a c tiv itie s o n

□ □

H ave y ou had a fall in the la st year?
If N O p lease go to question 21.0

y o u r o w n a s a r e s u lt o f a lo n g te r m h e a lt h problem ?
IfY E S ,
Y es

No

G o in g u p or d o w n s ta ir s

□

□

B e n d in g d o w n

□

□

S tr a ig h te n in g u p

□

□

K e e p in g y o u r b a la n c e

□

□

G o in g o u t o f t h e h o u s e

□

□

W a lk in g 4 0 0 y a r d s

□

□

20.2

H ow marçr tim es?

70
71
72

Y es N o
20.3

D id y o u have m edical atten tion for any o f th e se falls?

21.0

Present Ewphymeat

21.1

A t p resen t are you

74
75

9-10

I f y o u tic k e d N o i n a ll c a s e s t h e n p le a s e go to q u e s tio n 2 0 .0

O

Y es

19.3

No

Job a t w o rk (p a id e m p lo y m e n t)

□

□

H o u s e h o ld c h o r e s

□

□

S o c ia l life

□

□

S e x life

□

□

I n te r e s ts a n d h o b b ie s

□

□

H o lid a y s a n d o u tin g s

□

□

F a m ily r e la tio n sh ip s

□

□

□ □

73

E m ployed fu ll tim e

Q

Em ployed part tim e

Q 3

i

U nem ployed, seek in g work

D

3

Unem ployed, not seek in g work D

4

Retired

O

5

Redundancy

□ ■
□ :

11
12

13

21.2

I f unem ployed, is th is due to

14

Dlness/ disability
15

O ther reasons
16

□

3

I fy o u ticked O ther reason s p lease give details below

17

I f y o u h a v e t ic k e d Y E S i n q u e s tio n s 19.1 or 19.2 p le a s e g iv e d e t a ils o f t h e
c o n d itio n t h a t y o u h a v e w h ic h c a u s e s y o u t h e s e d ifficu ltie s?
21.3

If retired, is this due to
Norm al retirin g a ge

Q

1

Early retirem ent opportunity

Q

3

Dlness/ disability

Q

3

Redundancy

□

4

O ther reason s

[H j

Employment continued
21 .4

23.0 At present

W hat job h a v e y o u done for th e lo n g est period o f tim e?
Yes
23.1

Do you have a ccess to a telephone in your house?

23.2

H ave you m ade a personal phon e call in th e la st week?

23.3

H ave y o u w ritten a personal letter in th e la st week?

23.4

Do you tak e a w eekly or m onth ly m agazine or journal?

23.5

Do you atten d religious services or m eetings?

23.6

Did y ou vote in th e la st g eneral or local elections?

23.7

H ave y ou been on holiday in th e la st year?

23.8

Are y o u planning to go on holiday n ext year?

23.9

Do you u se th e public library?

23.10

Are y o u a m em ber of any club, society or group?

23.11

IfY E S,
In th e p ast m on th have you attended a m eetin g of a club, society or group?

□

Y es

21 .6

W ould y o u describe t h is w ork as

□

Yes
N bnual

□

No
□

No
□

No
□

N on m anual
Y es
21 .5

W h at job did y o u fa th e r do for th e lo n g e st p eriod o f h is w orking hfe?

□

Y es

21 .6

W ould y o u describe t h is w ork as

No
□

No

□

□

Yes

No

□

□

M anual

4^
O
00

N on m anual

Yes

No

□

□

Y es

Yes

22 .0 When you were a child ( 'ip to 10years old)

Yes
22.1

D id y o u have a bathroom in your house?

22.2

D id y o u h a v e a h o t w a ter ta p in th e h o use?

22.3

D id y o u sh a re a bedroom w ith b rothers or sisters?

□

□

Y es
□

□

No
□

No

No

□

□

Y es
D id your fa m ily o w n a car?

□

No
□

Yes
□

T h a n k y o u fo r y o u h elp

No

id e n tifiab le. P le a se yo u w ould ch eck t h a t yo u h a v e a n s w e re d a ll th e q u estio n s

□

y o u can, a n d th e n r e t u r n th e fo rm in t h e env elo p e pro v id ed , N O S TA M P IS
NEEDED.
Univerdrty of London S e n a te H ouse Printing Services 44769 10m 1 0 ^

Please turn over

□

□

All y o u r an s w e rs w ill b e t r e a te d in co m p lete co n fid en ce a n d wiU n o t b e

22.4

No

Yes

□

Yes

No
□

No
□

Î
study Number: D D D D D D I Z I D r
Please answer the following questions by fllUng in the ap p ro p riate box in every case with a tick □ or
w riting the answ er In the space provided.

1.0

Date of birth

Please write your date o f birth here

19
day

month

BRITISH REGIONAL HEART STUDY
1996

2.0

year

Health a t present

How would you describe your health at present ?

Excellent

□1

Good

02

Fair

03

Poor

04

T hank y o u fo r ta k in g th e tim e to com plete this questionnaire. A ll in fo n n a tio n co llected w ill be

o

tre ated as s tr ic tly co n fid e n tia l an d w ill only b e seen b y the research team . I f y o u h av e any
difficulties in com pleting the questionnaire, please phone us o n 0171 830 2335 an d leave y o u r

3.0

Conditions affect!na the h ea rt or circulation

telephone n u m ber so that w e can call y o u b ac k and an sw er any queries.
Have you ever been told by a doctor that you have or have had any o f the following conditions ?
Please com plete as m u c h o f the questionnaire as y o u can an d retu rn it to us in the envelope
Yes

No

If Yes, Year when
first diagnosed

Heart attack (coronary thrombosis
or myocardial infarction)

□

□

19

Heart failure

□

□

19

Angina

□

□

19

Other heart trouble

□

□

19

High blood pressure

□

□

19

Aortic aneurysm

□

□

19

Narrowing or hardening o f the
arteries in the leg

□

□

19

provided. N o stam p is needed.

TH A N K Y O U F O R Y O U R H E L P

Department of Primary Care & Population Sciences
Royal Free Hospital School of Medicine
Rowland Hill Street
London NW3 2PF

I

4 .0

In v estig atio n s a n d tre a tm e n t fo r h e a rt tro u b le

5.0

H ave you ever had any o f the following T E ST S o r T R E A T M E N T for chest pain or heart disease ?

O th e r m edical conditions

H ave you ever been told by a doctor that you have or have had any o f the following conditions?

If Y es: Please complete as m uch as possible. If you need m ore space please use the back page.

Y es
4.1

4.2

4.3

o

No

Y ear

H o sp ital N am e/ T ow n

C o n su lta n t

A n exercise EGG
(treadm ill) test

A ngiogram o r X -ray o f
your coronary arteries
(a dye test o f the arteries)

A ngioplasty o f coronary
arteries (balloon
treatm ent for angina)

__
__

4.4

Coronary artery bypass
graft(C A BG ) operation

4.5

A n adm ission to hospital
w ith chest pain, angina o r __
heart attack

__
__

Please give year w hen first
diagnosed, i f possible

Yes

No

Arthritis

□

□

19

Asthma

□

□

19

Bronchitis

□

□

19

Depression

□

□

19

Gall bladder disease

□

□

19

Gastric, peptic or duodenal ulcer

□

□

19

Glaucoma

□

□

19

Gout

□

□

19

Osteoporosis

□

□

19

Prostate trouble

□

□

19

Thyroid disease

□

□

19

5.1

I f y ou have ever h ad cancer please state w hat kind o f cancer.

,office use

□□□
4.6

A n adm ission to hospital __
w ith other heart trouble

5.2

Ify o u have ever had an operation please give details:

,office use

□□□

1

I f Yes please specify

4 .7

O ther heart tests or
operations
7 / T e j please

5.3

H ave you ever had your blood cholesterol m easured by your doctor ?

Yes
□

No
□

I f Yes, were you told that it w as high ?

□

□

Yes

No

□

□

D on’t Know
□

specify
5.4

H earin g an d Eyesight
D o you have trouble w ith your hearing ?
I f Yes, please give details:

office use

In fo rm a tio n fro m hospital reco rd s

□□

In some cases it m ay be helpful for us to look at these hospital records to obtain particidar detaüs. I f you agree
to allow us to do this, please sign your nam e here:office use
(S lg n atu re)

□

Do you have trouble w ith your eyesight ?
I f Yes, please give details:

Yes

No

□

□
office use

□□

6.0

Previous stroke

Yes
Have you ever had a stroke?
If Yes,
-Did the stroke symptoms last for more
than 24 hours?

□

No

□

□

Possible

□

7.0

Regular Treatment

7.1

T re a tm e n t w ith asp irin
D o you take aspirin regularly ?

7.2

If Yes,
W hen did you start taking aspirin regularly ?

Year when first diagnosed
19

Y es

No

□

□

19

On how many days each w eek do yo u take aspirin?

□

On days w hen you take your aspirin, how many tablets do you take?
how m uch aspirin is in each tablet ?

-Have you made a complete recovery
from your stroke?
-Since your stroke, do you require any
help to cany out everyday activities?

□

office use

□□□

For w hat condition are you taking asp irin ? ___________________________

□

7.3

Are you taking aspirin on your doctor's advice ?

Y es
□

No
□

O th e r re g u la r tre a tm e n t

Which parts of your body were affected by the stroke im m ediately after it happened ?
(please tick below, all the parts of your body which were affected)

7.4

Are you o n any regular treatment (including tablets, injections, inhalers, and sprays)

Yes

No

fiom a doctor for any m edical condition ?

□

□

If Y es, please list any medicines and the reasons for taking them:
M edicine

□ Face

Thinking
RIGHT

Q

Speech

n

□

Reasons for taking
office use

office use

□□□

□□□

LEFT

_□□□

Vision

Swallowing

□
□□□

Right arm

Left arm

_□□□_

_□□□

□□□

□□□

I f more space is needed please write on the back o f the questionnaire.
V itam in o r m in eral tablets

Right leg

Left leg

7.6

□

D o you take any vitam in or mineral tablets or supplem ents ?

Yes

No

□

□

If Yes, please give details'.
office use

□□

1.0

D iabetes
H ave you ever been told by a doctor that you have (or have had) diabetes?

Y es

No

□

□

9.0

C h e st p ain

9.1

Do you ever have any p ain or discom foit in your chest ?

Yes

No

□

□

I F Y E S PLEA SE ANSW ER ALL Q UESTIONS BELOW
If Yes,
IF N O P L EA SE G O T O Q U E S T IO N 9.8 L O W E R D O W N O N T H IS PA G E
1.1

In what year was your diabetes first diagnosed ?
9.2

1.2

In what year did you begin regular treatment (w ith diet, tablets, or injections)
for your diabetes ?

8.3

Are you on a regular diet for your diabetes ?

8.4

Are you on regular tablets for your diabetes?

W here do y o u get this pain o r discom fort ?
Please m ark X on the appropriate places

19

Y es

No

□

□

Y es

No

□

□

YOUR
LEFT
SID E

YOUR
R IG H T
SID E

office use

□□□

If Yes, please give nam e o f m edication
office use

1.6

Are you o n regular treatment w ith insulin for your diabetes ?

W hen you w alk at an ordinary pace on the level does this produce the pain ?

0

9.4

W hen you w alk tç h ill o r hurry does this produce the pain ?

□

Y es

No

9.5

□

□

W hen you get any p ain o r discom fort in your chest on w alking, w hat d o you do?
Stop
Ol

H as anyone in your c lo se fam ily (your parents, brothers or sisters)

Y es

No

ev er had diabetes ?

□

□

D o you currently attend a diabetic clinic ?

No, not at aU

0

9.3

If Yes,
Please list any relatives affected by diabetes and i f possible their age w hen they were first
affected

8.7

No

□□□□
?3
1.5

Y es

Yes, at the hospital

02
03

Yes, both

04

02
03

9 .6

D oes the pain or discomfort in your chest go away i f you stand stiU ?

9.7

H ow long does it take to g o away ?

10 minutes or less
M ore than 10 m inutes

Y es

No

□

□

Y es

No

0

0

Ol
02

9 .8

H ave you previously had chest pain,w hich has stopped because o f medical
treatm ent or an operation?
If Yes, please give details

10.0

S ev ere ch est p a in

10.1

H ave you ever had a severe pain across the front o f your chest lasting

Y es

No

for h a lf an hour or more ?

0

0

10.2

I f Yes, D id y o u see a doctor because o f this pain?

0

0

10.3

W hat year(s) d id this h ^ e n ?

01

Yes, at the GP surgery

Slow down
Continue at the same pace

19_________

19_______

19

11.0
11.1

L eg pain
D o you ever get pain in your c a lf m uscle w hen walking at an ordinary

Y es
□

No
□

0

□

pace on the level?
D o you get pain in your ca lf muscle w hen you walk uphill or hurry?

11.3

I f Yes,
D oes the pain go aw ay if you stop or stand still?
H ow soon does the pain go away?

W eig h t

15.1

What is your present w eight (indoor clothes, w ithout shoes)?

Stones

(If you have no scales and have made an esUmaie please tick here D ) o t

11.2

11.4

15.0

□
10 minutes or less

15.2

What was your w eight at 21 years o f age?______________________

15.3

H as yo u r w eight changed in the last four years?

□

Ol

Kilograms

N ot changed

□l

Increased

02

D ecreased

03

D on't K now

04

M ore than 10 minutes 0 2
15.4
12.0
12.1

4iU)

No

0

Personal choice

0
0

D octor's advice

0

Illness or ill health

□

-was this change intentional ?

D o you get short o f breath w alking w ith other people o f your own

Y es

No

□

□

-was it the result o f

% e on level ground?
12.2

Yes

I f y o u r w eig h t has changed

B reathlessness

□

O n w alking r ç hill or stairs do you get more breathless than people o f
your ow n age?

12.3

D o you ever have to stop walking because o f breathlessness ?

13.0

A nkle sweHine

□

□

16.0

Sm oking

Y es

No

16.1

D o you regularly smoke cigarettes at present?
I f Yes, how many cigarettes do yo u smoke a day ?
W ould you like to give up sm oking altogether ?

0

0

□

H ave you ever tried to give up smoking ?

Do your ankles swell up regularly ?

14.0

C ough and W heeze

14 .1

Do you usually bring up (spit) from your chest first thing in the
m orning in the w inter ?

14.2

14.3

Yes

No

□

□

Y es

No

□

□

16.2

H ave you changed your cigarette sm oking habits over the last four years ?
No
Ol

Y es
□

02

Yes, decreased

03

Yes, given up

04

D o you bring r p phlegm like this on m ost days for as much as 3 months

If No, have y ou ever regularly sm oked a pipe or cigars ?

No
□

in the w inter each year?

For those notsmotdne at present

In the past 4 years have you ever had a period o f increased cough and phlegm lasting for 3 weeks or
more?

16.6

W ere you previously a regular cigarette smoker?

16.7

Why did you give up?

Yes, Once

Yes, increased

D o you currently smoke a pipe or cigar ?

I f Yes, at what age did you give ip ?

Ol

Y es, tw ice o r more

02

N ever

03

Y es

No

0
0

0
0

Y es

No

0

0

___________

Personal choice
Doctor's advice

14.4

Y es

No

Illness o r Ul-health

D oes your chest ever sound wheezy o r w histling ?

0

0

O ther (please give details)

I f Yes, does this h ^ p e n on m eet days or n i ^ s ?

0

0

16.8

Pound

Was there anything w hich particularly helped y o u give r p ? (please g ive details)

17.0

Alcohol Intake

17.1

W ould y o u describe y o u r p resent alcohol intake as

18.0

Physical A ctlvltv

18.1

D o you usually w alk or cycle in the course o f your journey to or from work each day ?

D aily/m ost days

□l

No

W eekends only

□2

W alk

O2

O nce or tw ice a m o n th

□3

Cycle

O3

N one

□4

N ot applicable

O4

Ol

If Yes,
17.2

O ne drink is

ha lf

a p in t o f beer, a

s in g l e

w hisky, g in etc., or ONE C3,ASS o f w ine or

18.2

How many minutes do these journeys take in total each day ? _________ minutes

18.3

Apart from any journeys to or from w ork, do you usually w alk or cycle on weekdays?

sh en y . H ow m u c h do y o u usually drink e ach day ?
M ore than 6 drinks a day

D1

3-6 drinks a day

02

2 drinks a day o r less

03

N one

04
18.4

17.3 H ave y o u ever b e e n a reg u lar d rinker o f m o re th a n 6 drinks daily?

17.4

Y es

No

0

0

18.5

Ol

W ines, Sherry

O2

Spirits

O3

V ariety o f B eers, W ines o r Spirits

O4

L ow alcohol drinks

Os
18.6

17.5

17.6

H ave y o u changed y o u r alcohol intake in the last four years?

I f you have

cdt dow n

W as this due to

or

□ 1

W alk

□2

Cycle

□3

B oth

04

I f Yes,
H ow many minutes do these journeys take in total each day ? ___

Compared w ith a m an w ho spends four hours o n most w eekends on activities such as:
waUdng, gardening, household chores, D IY projects, how physically active w ould you
consider yourself ?

W hat type o f d rin k do y o u usually take?
Beers, L agers

No

M uch more active

□1

M ore active

□2

Similar

□3

Less active

□4

M uch less active

□5

Do you take active physical exercise such as rurming, sw im m ing golf, teimis, squash
jo g g in g bowls, cycling etc.?
No

□ 1

Occasionally (less than once a month)

□2

Frequently (once a month or more)

□3

No

01

Yes, in creased

02

Yes, cut d ow n

03

office use

Yes, g iv en

04

□□

Ify o u ticked freq u en tly please state type o f activities :

How many years have you been involved in this activity ?
g iv e n u p

P ersonal choice
D octor’s advice

18.7

H ow many times a m o n th (on average) do you take part in this activity?
In winter

Illness or ü l health
B ein g o n m edication

h i summer

____________

P hysical A cttv ltv rcontlnued~>

18.8

D uring the past w eek, how m uch time have y ou spent on the following sorts o f activities?
hours

20.0

Y o u r (Met

20.1

H ow often do y o u eat the following foods?
(Please tick the appropriate box for each food item )

m inutes

W alking_______________________________________________ __________

________

Cycling

__________

________

Shopping______________________________________________ __________

________

Light housew ork (e.g. dusting, ironing)

__________

________

H eavy housew ork (e.g. vacuum ing, yard brushing)

__________

________

Light gardening (e.g. pruning, w atering)

__________

________

H eavy gardening (e.g. digging, m ow ing)

__________

________

1
M ore than
once a day

2
Once a
day

3
M ost
D ays

4
O ne o r tw o
days a w eek

5
Less than
once a w eek

6
N ever

F resh fruit in sum m er
F resh fruit in w inter
Salads in sum m er
Salads in w inter
G reen vegetables
F ish (all kinds)
A ctive sports or exercise (e.g.bow ls,golf,sw im m ing)

_

19.0

O th e r a c tiv itie s
Y es

No

19.1

D o y o u h a v e a c c ess to a telephone in yo u r h o u se ?

□

□

19.2

H a v e y o u m ad e a personal phon e caU in the last w e e k ?

□

□

19.3

H av e y o u w ritten a p ersonal letter in the la st w e e k ?

□

□

19.4

D o y o u take a w e e k ly or m on th ly m agazine or journal ?

□

□

19.5

D o y o u attend relig io u s serv ices o r m eetin g s ?

□

□

19.6

D id y o u v o te in the la st g eneral or lo c a l e le c tio n s ?

□

□

19.7

H av e y o u b e e n o n h o lid a y in the last year ?

□

□

19.8

Are y o u planning to g o o n h olid ay next year ?

□

□

LA

19.9
19.10
19.11

D o y o u u se the pub lic library ?

A re y o u a m em ber o f a n y clu b, so c ie ty or group ?

IfY e s, in the past m o n th h a v e y o u attended a m ee tin g o f
th e club, so c ie ty or group ?

□

□
□

P oultry (e.g. chicken,
turkey)
R ed m eat (e.g. b e e f
lamb, pork, ham , bacon)
P rocessed m eat (e.g.
burgers, sausages, pies,
pasties, pate)
Cheese

20.2

D o y o u eat any special diet?

Y es

No

□

□

I f Yes, please give details

office use

□
20.3

W hat kind o f bread do y o u eat?

□

□

□

White

B row n

W holem eal

□

20.4

Spreading fat; W hat kin d do y o u use at hom e?

□

□

0

0

0

0

0

B utter

M argarine
(Hard)

M argarine
(Soft)

Low calorie
spread
(e.g. D d ; ^ )

N one

D iet rcondnued')

Disability (continued')
20.5

20.6

21.0
21.1

Cooking tat . w hat kind do you use at home?
21.3

Lard, butler or other animal fat

□l

Vegetable oil

□2

Ohve oil

□3

office use

O ther (please give details)

□4

□

Is y our present state o f health causing p roblem s w ith any o f the follow ing?

Y es

No

Cause o f problem

Job at w o rk (paid em ployment)

□

□

H ousehold chores

□

□

Social life

□

□

□□□
□□□
□□□

Sex life

□

□

□ □ □

W hat type o f m ilk do you usually use?
Full cream

□1

Semi-skimmed

□2

Skimmed

□3

None

□4

office use

Interests and hobbies

□

□

□ □ □

o th e r (please give details)

□5

□

H olidays and outings

□

□

□ □ □

Fam ily relationships

□

□

□ □ □

D isability
D o you have any long-standing illness, disability or infiim ity ?

Yes

No

□

□

('long-standing' means anything which has troubled you over a period of time or Is likely to do so)

22.0

F alls a n d F ra c tu re s

22.1

H ave you had a fall in the last 12 m o n th s?

office use

□□□

If Yes, -what is this problem ?

-does this illness or disability limit your activities in any way?

Yes

No

□

□

□□

If Yes, in what w ay ? _____________________________________

D id you have m edical attention for any o f these falls ?

22.2

D o you currently have difficulty canying out any o f the following activities on your own
as a result o f a long term health problem?
Yes

No

D ate started

Going u p or dow n stairs

□

□

19

B ending down

□

□

19

Straightening i ç

□

□

19

K eeping your balance

□

□

19

Going out o f the house

□

□

19

W alking 400 yards

□ □

H ave y o u ever fiactured

No
□

Y es
□

No
□

Yes

No

Please give year

- your hip

□

□

19

- your w rist

□

□

19

Cause o f problem
office use

19

Y es
□

I f Yes, how m any tim es ?

office use

21.2

office use

□□□
□□□
□□□
□□□
□□□
□□□

23.0
23.1

P lease give year
single
m arried

1 9 __________

w idow ed

1 9 __________

divorced o r

1 9 __________

other

19

Present Circumstances fcontinued!
23.2

Are you at present

living alone

D1

living w ith a partner or spouse

Ü2

living w ith other femily member(s)

03

living w ith other people

04

24.0

F am ily H istory

24.1

Y o ur F ath e r
Is your father still alive ?

Y es

No

□

□

IfN O ,
Years

how o ld w as he w hen he died
23.3

Y our accommodation
Are you

an ow ner occupier

01

renting from the local authority

02

H eart Trouble

renting privately

03

H igh Blood Pressure

□1
□2

other (please give details)_____

04

Stroke

03

Respiratory D isease

04

23.4

D o you have a car available for use in your household ?

23.5

Please state the age at w hich your full tim e education ended

23.6

A t present are you

What were you told was the cause o f his death ?

Yes

No

0

0

□

Cancer o f lung

05

O ther Cancer

06

Accident or Injury

07

O ther

08

D on’t know

09

retired
employed, full time

4^
•-J

employed, part time
24.2

unem ployed, seeking w ork
imemployed, not seeking work
23.7

Y o u r M o th er
Is your m other still alive ?

If you are red red, is this due to

Yes

No

0

0

IfN O ,

norm al retiring age

how old w as she w h en she died

Years

early retirement, voluntary
W hat were you told w as the cause o f her death '

early retirement, compulsory
illness/disability

Please give the year in which you retired

15

Ify o u are unem ployed, is this due to

23 .8

H igh Blood Pressure

0 1
02

H eart Trouble

other reasons

redundancy

01

Uhiess/disability

02

other reasons

03

W hat type o f financial svçport d o y o u h a v e orw iU you have on retirement ?
state pension only

Stroke

03

Respiratory Disease

04

Cancer o f breast

05

O ther C ancer

06

Accident or Injury

07

O ther

08

D on’t know

09

0

occupational pension, fixed amount 0
occupational pension, index linked

0

private pension

0

THANK YOU VERY M UCH FOR COMPLETING THIS QUESTIONNAIRE.
PLEASE RETURN TT IN TH E ENVELOPE PROVIDED.
NO STAMP IS NEEDED.

GENERAL PRACTICE MEDICAL RECORD REVIEW SHEET

Serial No:

<SERNO>

Name:

<FIRST N A M E x S E C O N D NAM E><SU RN A M E>

Address:

<ADDR1>
<ADDR2>
<ADDR3>
<ADDR4> <POSTCODE>

DOB:

<DOB>

N H SN o:

New address

H ea se tick if address
is correct

□

<NHS>

THE QUESTIONS ON THIS PAGE (1-6) RELATE TO THE PERIOD FROM 1 ^ JANUARY 2000 TO DATE

1

Is the above patient still registo'ed with you ?

YES
□

NO
□

2

Has he consulted you since 1st January 2000?

□

□

YES
□

NO
□

Date;

Was any eonsultah on for a n ew enisode o f
IMÿocardialInfarction (Ml)
Heart attack. Coronary thrombosis

(day, month, year)

A ngna
Exertional or stress related chest pain

□

□

Date:

Stroke
Cerebrovascular accident (CVA), cerebral thrombosis,
haemorrhage, embolism

□

□

Date:

Transient Ischaemic A ttack (U A )
Cerebrovascular cfisturbance (<24 hours);
leaving no residual damage

□

□

Date:

Diabetes

□

□

Date:

□

□

Date:

□

□

Date:

Aortic Aneurysm
rupture, dissection

□

□

Date:

Deep Vein Thrombosis (DVT)
Wood clot in the leg

□

□

Date:

Pulmonary E m bolian (PE)
blood clot in the lung

□

□

Date:

YES
□

NO
□

Date:

YES

NO
□

Date:

□

Date:

NO
Q

Date:

(NIDDM Jÿpe 2 / ID DM Type 1 )

H e a r t F a ilu r e

Congestive Cardiac Failure - (CCF) or
Left Ventricular Failure - (LVF)
Other Cardiovascular disease;
Peripheral Arterial Disease (P A D fV D )
Intermittent claudication, lower limb ischaania

Has he been referred to a Consultant for any new cardiovascul ar
condition?
D ia g n o s is :.............................................................................
Have any o f the following procedures taken place:

□

Coronary Artery Bypass Graft (CABO)
Coronary A ngop lasty (PTCA)
Percutaneous coronary angiofdasty, balloon treatment.
Insertion o f stents □

□

YES
Has he had a Cancer diagnoas?

sate: ..................................................................
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