CHEST PAIN ON QUESTIONNAIRE AND CORONARY HEART DISEASE

IN BRITISH MEN

THESIS
presented for the degree of
DOCTOR OF PHILOSOPHY
in the Faculty of Medicine

(Field of Study — Epidemiology)

by Fiona Caroline Lampe

Department of Primary Care and Population Sciences

Royal Free and University College London Medical School,

University of London.

January 2003



ProQuest Number: 10014461

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

Pro(Quest.
/ \

ProQuest 10014461
Published by ProQuest LLC(2016). Copyright of the Dissertation is held by the Author.

All rights reserved.
This work is protected against unauthorized copying under Title 17, United States Code.
Microform Edition © ProQuest LLC.

ProQuest LLC
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, Ml 48106-1346



ABSTRACT

Angina is a common manifestation of coronary heart disease (CHD). It is usually managed in
primary care, and possibly many céses are medically undetected. This thesis investigates the
prevalence, prognosis, and diagnosis of angina from a population-based perspective, using data
from repeated questionnaires and medical record reviews in the British Regional Heart Study, a

study of 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 of ris:k. Although diagnosed angina conferred higher risk than symptoms only, effort-
induced chest pain among men without diagnosed CHD was strongly predictive of 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 of social class in the prognosis, diagnosis or investigation of angina. The

strongest determinant of 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 of angina symptoms also fell, but the prevalence of diagnosed CHD

remained stable, emphasising the ongoing burden of CHD and need for treatment.

This study provides insight into the burden and prognosis of diagnosed angina and angina-like
chest pain, and has implications for diagnosis and management of angina in clinical practice and

measurement of angina in epidemiological studies.
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GLOSSARY

General abbreviations

CHD Coronary heart disease

CvD Cardiovascular disease

MI Myocardial infarction

ECG 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
PMI (Q) Possible myocardial infarction symptoms (severe prolonged chest pain)
CHD (Q) Angina (Q) or PMI (Q)

Subject recall of doctor diagnosis assessed by questionnaire

Angina (DR) Subject-reported doctor-diagnosed angina

MI (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 of angina [includes diagnoses of ‘possible angina’]

MI (GP) Medical record of myocardial infarction that fulfils definite MI criteria

Possible M1 '(GP) Medical record of acute coronary event that does not fulfil definite MI
criteria

Stroke (GP) Medical record of definite stroke

CABG (GP) Medical record of coronary artery bypass graft

PTCA (GP) Medical record of 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 of 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 of the disease in the
community. The study of angina at a population level is important from a clinical and public
health standpoint, because of the need to identify and treat individuals at risk of major
manifestations of CHD (heart attacks and sudden death). It is also of value from an
epidemiological perspective, because of the need for valid measures of 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 of angina, from a population-based perspective. Strengths of the BRHS of particular
importance for addressing the research hypotheses include the socially and geographically
representative nature of the study population, the observational (non-interventional) nature of
study, and the high rates of follow-up. In addition, repeated assessments of 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 of the heart and circulatory system are the main cause of death in the United Kingdom
(UK).! Of these, the largest component is coronary (ischaemic) heart disease (CHD), which in
2000 accounted for 52% of total circulatory deaths, and 60% of circulatory deaths among men.
About one in four men and one in six women die from CHD; 36% of these deaths occur among
men and women under 75 years of age. Thus CHD is an important cause of premature mortality,
accounting.for about a quarter of 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 fallen as dramatically as those in many other countries and are still among the highest
in the world.> However the mortality statistics present only a part of the picture. CHD is a
chronic condition that causes morbidity and disability, although the population burden of this

morbidity is much more difficult to quantify.

1.2.1 PATHOPHYSIOLOGY

CHD covers a group of 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 of the coronary arteries.
Atherosclerosis is a disease of the arterial wall, in which the arterial channel is narrowed by the
formation of raised patches of atheromous plaque that develop in the inner lining of the artery.
The atheror'na consists of a mixture of low-density lipoproteins, fibrous tissue, decaying muscle
cells, blood platelets, calcium and cholesterol. The danger of 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 of a thrombus (abnormal blood clot), which may occlude the artery, leading to
an acute major coronary ‘event’ — myocardial infarction (MI) or sudden death.’ Even if such an
occlusion does not occur, fissure healing may result in a larger plaque and a progression of
arterial obstruction. Factors associated with the development of 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 of CHD, MI and

angina, are each characterised by a particular type of chest pain. The descriptions of these chest
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pain syndromes are among the most important tools available to the clinician in the diagnosis of
CHD.""'® Chest pain is a very common symptom in the general population and has a
multiplicity of causes.'” However diagnostic efforts are usually focused on the exclusion of

CHD.?

1.3 THE SYNDROME OF ANGINA PECTORIS

“Those who are afflicted with it are seized while they are walking (more especially if it be uphill, and soon after

eating) with a painful and most disagreeable sensation in the breast, which seems 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 of 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 of this clinical description of the
symptom complex of angina has remained. The classical definition has traditionally included
specification of the character, location, and duration of pain, although the relationship to
exertion is generally regarded as the most important feature."” A typical description is of an
oppressive, crushing retrosternal pain or discomfort that may radiate to the arms, neck, jaw,
back or other parts of the chest, is provoked by exertion or emotion, and is relieved within
minutes of ceasing exertion. Such a description would usually be considered diagnostic of CHD,
although it is recognised that angina due to CHD does not always conform to these typical
features.” Angina is generally defined as stable if symptoms have been predictable over a

period of weeks or months, rather than worsening in frequency or severity.

1.3.1 CAUSES OF ANGINA

Despite strictly referring to a symptom,'° the 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 of this ischaemia:

the narrowed artery fails to supply enough blood to the myocardium when demand is increased,

27



such as dur'ing exertion. However, the presence of 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 of stenoses and their changing diameter may affect this
figure."” Furthermore, development of collateral circulation may compensate for the obstructed
artery. For these reasons it is believed that acute coronary events often occur without a history
of anginal pain, and that sudden cardiac death may occur without any previous symptoms.'’
Symptoms of 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

of 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 (ECQG) is particularly helpful in
the diagnosis of stable effort-related angina due to CHD, as commonly both are normal.'® Tests
such as the exercise ECG, 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 CHD.***' Coronary angiography is considered
the most reliable tool to ascertain the anatomical severity of coronary artery disease, but it is an
invasive procedure that carries a small risk of mortality.”* Considerable diagnostic importance
has traditionally been placed on the clinical history and description of chest pain, and it is

thought that a confident diagnosis of CHD may often be made solely on this basis.”

1.3.3 TREATMENT OF ANGINA

Treatment of stable angina due to CHD has two main goals: symptom relief (to improve quality
of life) and prevention of 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 of angina; calcium antagonists were introduced in the 1970s. Invasive
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revascularisation procedures were also used from the 1970s onward. In coronary artery bypass
grafting (CABG), a section of 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 of a balloon catheter. CABG and PTCA are also directed primarily at symptom
relief. There is currently no compelling evidence that PTCA reduces risk of MI 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 of cardiac events
and death has occurred only within the past decade.’” Results from large randomised trials with
clinical endpoints have demonstrated the effectiveness of aspirin treatment in reducing risk of

3742 and treatment

coronary and cardiovascular events among patients with vascular disease,
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 of the trial participants with established CHD have had a history of 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 of 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
48,55,56

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 of angina have been based on patients being investigated
in hospital clinics. While these studies are able to assess the prognostic importance of various
angiographic and functional parameters, these patient series are not necessarily representative of
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 of all those with angina.”>**®' The selection factors operating on this
group are likely to depend on the referral practice of general practitioners, and the clinical
policies of secondary care providers, and have probably varied considerably over time, as

referral, diagnostic and treatment patterns have changed.

Because the diagnosis and management of angina in Britain is usually the responsibility of the
general practitioner, studies that are based on angina cases ascertained in primary care are of
great importance. However even these may not provide the full picture, as it is believed that
many cases remain medically unrecognised.”'"5® The 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 ECG reveals a substantial
prevalence of definite or possible CHD that exceeds the prevalence of 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 attention.”’° Chest 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 greatly.””"”> Even among those who do seek medical help

for chest pain, CHD may well be under-diagnosed.””’* For these reasons, a population-based
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approach to the study of angina is necessary, in order that the burden and prognosis of angina-
like chest pain, as well as that of diagnosed angina, may be characterised, and the association

between angina-like chest pain and diagnosis of 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 of 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 of
diagnosed angina and angina-like chest pain in the British population? How does the prognosis
compare with that of MI and other forms of CHD? To what extent do the ‘established’ coronary
risk factors determine the risk of 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 of angina, in patterns of diagnosis, and in prognosis? These questions are addressed
in subsequent chapters of 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 of 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 of angina and other forms of CHD is necessary both for appropriate clinical
management, and for health care planning and policy.”” Furthermore, there is particular
uncertainty and concern about how well or consistently angina is diagnosed and managed in

Britain,* as population-based information is lacking.
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In recent years CHD prevention policy has received great attention, not least because of
advances in medical treatment. Evidence of the benefits of aspirin in the treatment of clinical

CHD,3M2 and statins in both the treatment®™*

and prever1tion78’79 of CHD, has had a significant
impact on prevention policy, which was previously predominately focused on lifestyle change
and control of hypertension. CHD prevention guidelines draw a clear distinction between
‘primary’ and ‘secondary’ prevention.’”**3 In the former case (i.e. among people without
established CHD), it is recommended that the overall estimated absolute risk of CHD as
predicted by the levels of 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 of patients with established CHD relates to those with MI.
There is limited understanding of 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 of 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 of angina but who are not known to have CHD may be at
increased risk of major manifestations of CHD, and may stand to benefit from further
investigation and treatment. However the detection and management of symptomatic but
undiagnosed CHD falls between primary and secondary prevention and has received very little

attention.

The falling rates of CHD mortality in Britain® may give the impression that the problem of CHD
is abating. However the changes in mortality are only one part of a complex picture. Of

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 of angina and
CHD, and an increased need for health services. Assessment of changes over time in the

prevalence and prognosis of angina is therefore of considerable public health importance.

1.5.2 EPIDEMIOLOGICAL IMPORTANCE OF THE STUDY OF ANGINA

There is a need for valid measures of angina in epidemiological studies. In cardiovascular
epidemiology, focus has shifted from coronary death to non-fatal major acute events, and to less
severe manifestations of CHD.*”* However the definition of 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 of definite MI. In fact, there has tended
to be a dichotomy between clinical and epidemiological approaches to the study of 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 of angina based on chest pain questionnaire as the sole measure of angina. However
there has been little critical assessment of Rose’s original angina definition, and little evaluation
of the need for other types of angina measures in epidemiological studies, such as those based
on diagnostic history or treatment. An understanding of the interrelationships between different
measures of angina (including measures based on chest pain questionnaire and those based on
diagnostic history), as well as knowledge of their prevalence and prognosis, is necessary in

order to inform the ascertainment and definition of angina in research studies.

1.5.3 ANGINA IN THE CONTEXT OF OTHER CHD

The study 6f angina is complicated by the fact that it is part of a spectrum of symptomatic and
silent manifestations of CHD. In particular, symptomatic manifestations of 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 of MI. Much
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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 of prognosis and
management. While angina is the main subject of this thesis, it is also necessary to consider
aspects of the epidemiology of MI, and of 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 of cardiovascular disease in
which middle-aged men from 24 British towns have been followed up for over twenty years.
The major aims of 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 of

cardiovascular disease in Britain. This thesis aims to make a contribution to this third aim.

Full details of the BRHS methodology are presented in chapter 3. The BRHS is based on a
sample of men who are representative of British middle-aged men in terms of 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 of follow-up
have been achieved. The initial examination and the follow-up procedures have provided
assessments of chest pain and ascertainment of cardiovascular events and diagnosis over a
period of 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 of 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

34



ascertained, and chest pain elicited, among a representative sample of 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 of the BRHS, CHD mortality has fallen in the UK,
and there have been important changes in the treatment of CHD, as outlined above. While
results basr.;,d on initial follow-up of the BRHS cohort are likely to largely reflect the ‘natural
history” of 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 of 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 of major
coronary and cardiovascular events is examined. The aim is to investigate the prevalence,
prognosis, and medical diagnosis of angina, from a population-based perspective. In order to
achieve this aim a series of specific objectives are addressed. These are listed below together

with the thesis chapters in which they are addressed.

1. To ascertain the prevalence of angina-like chest pain (as assessed by questionnaire),
diagnosed angina (as assessed by self-report and medical record), and other indicators of
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 of 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 of 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 of chest pain and the effect of remission on prognosis.
(Chapter 8)

5. To evaluate the impact of socio-demographic factors (age, smoking, social class and
geographic region) on the likelihood of medical recognition (diagnosis) of 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 of angina. (Chapter 10)

Two additional objectives (7 and 8) relate to several of the above, and are addressed throughout

the thesis:

7. To compare two categories of angina-like chest pain [definite angina symptoms (effort-
induced 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 of diagnosis.

8. To place the results relating to angina prevalence, prognosis, and trends over time, in the

context of those relating to other forms of CHD, in particular MI.

The content of each chapter is outlined below.

Chapter 1 gives a general introduction to coronary heart disease and angina, outlines the
importance of a population-based approach to the study of angina, and presents the thesis
objectives.

Chapter 2 provides the background to the thesis research, including reviews of methods of

angina ascertainment, the development use and features of the Rose (WHO) chest pain
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questionnaire, the prevalence and prognosis of angina as assessed by population-based studies,
and secular trends in CHD.

Chapter 3 describes the methods of 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 of different types of 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 S introduces the BRHS medical record review data on diagnosed angina. The validity
of self-report of 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 of diagnosed
angina and angina-like chest pain is assessed and compared to that of MI, other forms of CHD,
and no CHD.

Chapter 7 examines the influence of biological, lifestyle, medical history and socio-
demographic factors on major outcome among men with angina, compared to those with MI,
other manifestations of CHD, and no CHD.

Chapter 8 examines the extent to which symptoms of angina persist in individuals over time,
investigates the factors that are related to symptom persistence, and assesses the association of
symptom persistence with major CHD outcome.

Chapter 9 investigates whether the likelihood of medical recognition of angina varies according
to socio-demographic factors and chest pain factors, and whether socio-demographic factors
influence the likelihood of referral to secondary care.

Chapter 10 examines secular trends in major CHD event rates, the prevalence of angina and
CHD, the likelihood of angina diagnosis, and the prognosis of 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 ch.apters 4 to 10 follows the same format: a summary of findings; a brief paragraph
outlining the background to the specific objectives (the background is covered in detail in
chapter 2); the objectives and content of the chapter; a section detailing the methodology
specific to that chapter; results; discussion in which the validity and interpretation of the
findings are considered in the context of existing literature. Implications of the findings are not

discussed in each individual chapter but are considered together in chapter 11.

The thesis appendices present details of statistical methods (Appendix 1), consider the effect on
analyses of statistical adjustment for town of recruitment (Appendix 2), present the results of 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 of population-based studies of CHD, and has revealed a considerable burden of 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 of CHD
(MI and sudden death). However it also appears that the symptom is frequently transient.
Existing studies do not present a clear picture of 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 of 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 of
risk among people with angina and angina-like chest pain as among those without pre-existing
CHD. It is probable that a substantial proportion of people found to have symptoms of angina
on questionnaire do not have a diagnosis of CHD. The likelihood of diagnosis may be strongly
related to si)eciﬂc 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
of CHD mortality and major CHD events have fallen in recent decades, but the effect of these
trends on the prevalence of angina and CHD is uncertain. Similarly, trends in the prognosis of

angina in Britain have not previously been investigated.

2.2 INTRODUCTION

This chapter provides the background to the major areas of study in this thesis. The first section
(2.3) covers general issues related to the definition of angina. In section 2.4 the development,
use and features of 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 of angina prevalence
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and prognosis are reviewed, with particular emphasis on population-based studies. The
association' of 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 of 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 of 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 of angina can be categorised as follows: (i) those in which populations are
systematically screened for evidence of 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 of angina. Studies in category (i) are truly
‘population-based’. In category (ii), identification of angina is dependent on the subject having
sought medical help. Category (iii) studies are most common, but least representative of angina
in the population as a whole. This review focuses on the first two categories of study, as these

have the greatest relevance to the research questions addressed in this thesis.

2.3.2 MEASURES OF ANGINA

Ascertainment of 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 of ascertainment that have been used (either alone or in combination) in

studies aiming to assess angina prevalence, incidence, or prognosis.

40



2.3.2.1 Chest pain questionnaire

The first chest pain questionnaire to be designed for the purpose of 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
of the few alternatives is the chest pain questionnaire developed by the Health Insurance Plan of
New York (HIP) study.” Both questionnaires were intended to identify the presence or absence
of angina, and should be distinguished from angina grading systems developed for the purpose
of quantifying the extent of cardiac disability among subjects with known CHD**’ (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 of identifying angina.”*"'® The Framingham
study was one of the first to use this method.”® Clinical interview is essentially a symptom
inquiry, but differs from a chest pain questionnaire in that it usually allows scope for variation
in question.ing and incorporates an indefinable element of clinician judgement, possibly at the

expense of loss of standardisation of definition. Clinical interview was not used in the BRHS.

2.3.2.3 Diagnosis-based measures

Both of 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 of angina in the course of ordinary clinical
practice. They therefore preclude ascertainment of 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 of a doctor-diagnosis) and by review of medical records. In addition, nitrate
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treatment has been used as a proxy for a diagnosis of angina in a few studies.”*'® Studies
comparing .self-report with medical record have generally found reasonable or high validity for
self-report of ML'®""® but there is less information on the validity of self-report of doctor-
diagnosed angina.'%108110.112113 1y the BRHS, both self-report and medical record review have
been used to ascertain diagnosed angina, and a comparison of these two methods is the subject

of chapter 5 of 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 surveys.®> The questionnaires identify (i) “angina of effort”
based a on a series of questions relating to chest pain on exertion, (ii) “possible myocardial
infarction” (PMI) based on inquiry about previous episodes of 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 of the chest pain questionnaires, and review
the association of ‘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 of CHD was necessary for use in research
studies for three main reasons: (i) to obtain a greater yield of cases than that obtained by resting
ECG alone, (ii) to identify different forms of CHD (in particular angina, which often is not
associated with ECG abnormalities), and (iii) to give a measure of disease that was independent
of the reading variability of the ECG.*'" By requiring specific defined criteria, the
questionnaire was intended to provide a standardised definition of angina that would overcome
the subjectivity and lack of inter-observer agreement associated with the clinical interview,''*

and therefore enable more reliable comparisons between and within populations.
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