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SUMMARY

Background

Acutc myocardial infarction (AMI) is an important cause of morbidity and mortality in
men and women. Much of the existing literature has either focussed on men or has
examined men and women together. There is a growing evidence to suggest that men and
women represent distinet entities in terms of the epidemiology of AMI. This study
therefore aims to examine and compare the baseline characteristics, burden of disease and
survival of men and women hospitalised between 1990 and 2000 following a first and

second AMI and also to determine factors that imfluence survival in men and women.

Methods

The Scottish Linked Morbidity Record Database was used to identify all patients
hospitalised with a first and a second AMI between 1990 and 2000. DBaseline
characteristics including demographics, comorbid diagnoses and the burden of disease
(including incidence, length of stay and revascularisation rates) were examined in men and
women. Sex specific casc fatality was calculated at a number of time points from 30 days
to five years. Multivariate modeiling was then used to examine factors affecting prognosis

in different age groups and determine trends over time in men and women separately.

Results

Between 1990 and 2000, a total of 110,226 individuals were hospitalised with a first AMI
(41% women) and 9,664 individuals (40%) were lhospitalised with a second AMI.
Comorbid diagnoses were coded in almost half of all men and women with a first AMI and

two thirds of those with a second AMI.

Between 1990 and 2000, first AMI incidence declined by about one halfin men and by one
third in women whilst hospitalisation rates for sccond AMI halved. Thus, burden of

disease (incidence and length of stay) fell whilst revascularisation rates increased.

Unadjusted short and longer term survival was greater in men than in women. After
adjusting for age and ather factors women with a first AMI fared worse than men in the
short term but better than men in the longer term. Short term sex differences werc
restricted to younger age groups. In the multivariate analyses men and women had similar

short and longer term outcomes following a second AMI,
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Between 1990 and 2000, short term case fatality declined by approximately half in men
and by one third in women over the study period. These improvements were more evident

following a first AMI and in vounger age groups.

Conclusions

Younger women hospitalised with a first AMI have high levels of comorbid disease and a
worse short term prognosis than men. However women fare better than men in the longer
term. Sex ditterences are not apparent in survival following a second AMI, This may

reflect differences in treatment and in secondary prevention, and merits further research.



1 INTRODUCTION

This thesis will examine sex differences in the baseline characteristics, survival and
National Health Service burden of individuals hospitalised with a first and second acute
myocardial infarction (AMI) in Scotland. Il will define a research question, review the
relevant literature and report the results of a study examining sex differences in baseline
characteristics and survival in patients with a first and second acute myocardial infarction

in Scotland between 1990 and 2000.

1.1 Acute Myocardial Infarction

Acute myocardial infarction (AMI) is a major public health problem, especially in
developed countries with ageing populations. Acute myocardial infarction is an important
cause of mortality and morbidity. Mortality rates attributable to AMI depend on both
incidence and case-fatality.! Although case-fatality has declined over the past two
decades, it remains high and approximately 50% of individuals die within an hour of
onset.” Consequently, a large proportion of people do not even reach hospital so that the
potential impact of treatment on population mortality rates is limited. Mortality rates from
coronary heart disease have also declined significantly in most developed countries.! The
relative contributions of changing incidence and case-fatality to this decline have been

examined but are not clearly understood.

Coronary heart disease has traditionally been considered to be more common in men than
in womcn. However, whilst onset of disease is often later in women, coronary heart
disease still accounts for approximately one fifth of all deaths in Scottish women.® In
2002, coronary heart discasc accounted for 22.3% and 18.1% of all deaths in men and
women respectively. In individuals aged less than 65 years, these figures were 18.5% and
10.3%.°

1.2 Definition of acute myocardial infarction

Acute coronary syndrome

Acute coronary syndrome refers to a range of acute myocardial ischaemic conditions that
share a common undcrlying pathophysiological mechanism.* This includes ST scgment

elevation AMI, non-ST seginent elevation AMI und unstable angina.




Changing terminology

An acute myocardial infarction vesults in prolonged ischaemia and subsequent death of
cardiac myocytess Almost all acute myocardial infarctions result from coronary
atherosclerosis. Defining acute myocardial infarction is not simple and the definition can
arise from a number of different perspectives, according to clinical, biochemical,
pathological and electrocardiographic (ECG) characteristics. In the past, there was a
general consensus for the imeaning of the term ‘acute myocardial infarction.” This
consensus was based on the World Health Organisation (WHOQ) definition which required
the presence of two of the following three features: symptoms of myocardial ischaemia for
more than 20 minutes, significant cardiac enzyme tise and typical ECG changes’ This
basic system was widely used but variably interpreted, resulting in a lack of comparability

within and between studies,

Development of new, more sensifive tests, such as cardiac troponins and creatine kinase
(CK) - MB mass, have meant that it is now possible to identify patients who have had very
small infarcts, that would not previously been considered an AMI. This means that people
who were formally given a diagnosis of angina pectoris might today be diagnosed as

having had an AMI,

The availability of new more sensitive technologics shed doubt on the validity of the WHO
definition. A consensus conference was thercfore convened by the European Cardiac
Society and the American College of Cardiology in order to examine the definition of
AMIL The report published by this committee in 2000 was intended to give guidance to

clinicians faced with new diagnostic methods and scientific literature.’

The new definition requires documentation of a rise and fall in troponin or CK-MB as well
as ischaemic symptoms or coronary intervention (Table 1). The previous definition
allowed a diagnosis (0 be made on the basis of serial ECG changes alone, or a combination

of symptoms and ‘probable’ ECG changes and /or abnormal plasma enzymes.




Table 1 Definition of acate myocardial infarction

OLD: DEFINITE ACUTE MYOCARDIAL INFARCTION

Detinite ECG or

2 Symptoms typical or atypical or tnadequately described, together with probable

ECG or abnormal enzyme, or

3 Symptoms typical with abnormal enzymes with ischaemic or non-codable ECG or

LCG not available, or

4 Fatal case, whether sudden or not, with naked eye appearance of fresh myocardial

infarction and /or recent coronary occlusion found at necropsy

.New. elther one: of the, follnwmg crlterla satlsfies the dragnosn for an acute,

-evolvmg or recent MI

1 .Typlcql rise and gradual fall (troponln) or more rapld rise a.nd Tl {CK-MB) of

biochemical markers of myocardial necrosis with at least one of the following:

a Ischaemic symptormns;

b Development of pathological Q waves on the ECG;

c ECG changes indicative of ischaemia (ST scgment clevation or depression); or
d Coronary artery intervention (coronary angioplasty)

Pathological findings of an acute MI

Implications of the new definition of myecardial infarction

The redefinition of myocardial infarction has implications for individuals, for clinical
practice and for the study of the epidemiology of AMI. It is estimated that the new
definition for AMI will increase the number ol non-ST elevation acute coronary syndromes
by about 40%.° This lower diagnostic threshold will impact upon patients and their
families and has implications for issues such as employment and health insurance. The
new definition of AMI has not yet been adopted by all chinicians,” and it is likely to take
some time before the new diagnostic criteria are universally incorporated into clinical
practice. In theory, widespread use of a standardised definition should allow more valid
epidemiological comparisons between different populations and within populations over

time.




The new definition has been criticised and there are concerns that it is ‘not applicable to
more than a proportion of coronary events in the real world’.” One of (he main concerns is
that it requires documentation of a rise and fall of troponin or CK-MB, which is not always
available. The criteria therefore do not cover early and other fatal cases or non-fatal cases

where tests are incomplete, delayed or missing.

‘The impact of the redefinition of AMI on the recorded incidence of AMI is not clear. It has
been suggested that it may lead to an underestimation of disease incidence, because of the
likelihood of missing biochemical data and rclatively high proportion of fatal cases®
Alternatively, lowering the diagnostic threshold could increase the reported incidence of
AML°

1.3 Pathophysiology of acute myocardial infarction

Almost all AMis occur as a result of coronary atherosclerosis, usually with superimposed
coronary thrombosis. Atherosclerosis is thought to begin in childhood as deposits of
cholesterol and fatty streaks in the intima of arteries.”° Aortic fatty streaks are believed to
develop first, though there appears to be little or no relationship between aortic fatty
streaks and clinically important atherosclerotic lesious.” Fatty streaks begin to appear in
the coronary arteries approximately [ive to ten years later than in the aorta.” Over time,
more lipid may accumulate and become covered in a fibromuscular cap to form a fibrous
plague. Tt would seem therefore that in some individuals, juvenile fatty streaks in the
coronary arteries progress to advanced atherosclerotic lesions within a few decades.
Rupture or fissuring of the fibrous plaques resulis in platelel aggregation and thrombus
formation and can lead to an acute coronary event. Exposure of constituents of the plaque
such as lipid, smooth muscle and foam cells, leads to the production of thrombin and fibrin

which promotes platelet aggregation and formation of thrombus,!

In AMI, occlusion of
the coronary artery is usually more complete than in unstable angina. ST segment
clevation AMI is usually associated with red, fibrin-rich and occlusive thrombus. Unstable
angina and non-ST elevation AMI are closely related conditions which may be
undistinguishable in their clinical presentation. The diiference between them depends
upon whether the ischaemia iy severe enough to cause myocardial necrosis as demonstrated

by release of cardiac markers, especially cardiac troponin 1 and T.'2




1.4 Clinical presentation

Ischaemic symptoms include chest, epigasiric, arm, or jaw discomfort associated with
exertion or occuring at rest. The pain associated with AMI usually lasts at least 20
minutes but may be shorter in duration. The pain may develop in the arm, epigastrium,
shoulder, wrist or jaw but not in the chest, though this is unusual. The pain is not made
worse by movement or inspiration. Other symptoms include nausea and vomiting,
shortness of breath, weakness, dizziness or syncope. The pain may not be severe,
especially in the elderly, in whom other symptoms may predominate. AMI may also occur
without symptoras, an unrecognised AML  Evidence of unrecognised AMI can be
demonstrated on serial ECG or autopsy. Unrecognised AMIs are thought to account for
between 20% and 40% of all AMIs and as such represent a significant public health

problem. '

In terms of examination, there are no specific physical signs that are
diagnostic of AMI. Patients may have evidence of autonomic nervous system activation
such as sweating and pallor and hypotension. Other features may include pulse

irregularities and a third heart sound or evidence of heart failure.

1.5 Management of Acute Myocardial Infarction

Management of acute myocardial infarction has changed considerably over the last decade.
Accurate, rapid diagnosis and early risk stratification of patients presenting with chest pain
are essential m order to identify those patients in whom early interventions can improve

12
outcome.

Initial management of patients therefore involves an assessment of risk and
triage into different risk categories. Risk assessment is a continuous process and its
primary aim is to identify or exclude lifc-thrcatening conditions such as myocardial
infarction and unstable angina.'® Initial management of AMI with ST-scgment clevation
differs from that of AMI without ST-segment elevation because of the presence of

occlusive thrombus,

1.5.1 Diagnosis and early risk stratification

Barly diagnosis and risk stratification of individuals presenting with acute chest pain is
important to identify those individuals who are likcly to benefit fiom early intervention.'
Assessment of patients with suspected acute coronary syndrotme is based on three criteria;
clinical symptoms, clectrocardiographic findings and measurements of biochemical

markers.'® Clinical symptoms include a history of severc, ischacmic chest pain lasting 20
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minutes or more and not responding to nitroglyerine. An electrocardiogram (ECG) should
be obtuined as soon as possible and is rarely normal, even in the early stages of AMIL. 16 g
segiment elevation or new left bundle branch block would be an indication for immediate
reperfusion therapy.”” The majority of patients with ST segment elevation ultimately
develop a Q-wave AMI whilst only a minority develop a non-Q wave AMI. The ECG
often takes time to evolve and may be equivocal in the early hours. ECG monitoring
should be itiated early to detect arthythmias. Blood sampling for biochemical markers is
routinely done in the acutc phasc. Cardiac troponin I and T are the preferred markers as
they are more speeific and reliable than creatine kinase or its isoenzyme creatine kinase
MB. Cardiac troponin has nearly absolute myocardial tissue specificity as well as high
specificity. Two dimensional echocardiography and perfusion scintigraphy may be helpful

o exclude myocardial infarction.

1.5.2Pre-hospital or early in-hospital care

General treatment measures

Analgesia is important in the management of AMI, for pain relief and also to reduce
sympathetic activation. A wide variety of analgesic agents have been used to treat the pain
associated with AMI, but morphine remains the drug of choice. Oxygen should also be

administered, especially if the pattent is breathless or in shock.

Aspirin

Aspirin is etfective and is therefore indicated across the entire spectrum of acute covonary
syndromes. Aspivin forms part of the imitial management strategy of patients with
suspected AMI. The aim of aspirin treatment is to prevent formation of thromboxane A; in
platelets by cyclooxygenase inhibition, and thercfore inhibit platelet aggregation'’
Convincing cvidence of the effectivencss of aspirin was demonstrated by the ISIS-2 trial,
in which it was shown that the benefits of aspirin and streptokinase were additive.'

Aspirin should be given to all patients with an AMI as soon as possible after the diagnosis

is thought probable. 12

Nitrates

Nitrates increase coronary blood flow by coronary vasodilation and decrease ventricular
preload by increasing venous capacitance. A mcta-analysis of ten trials of early

intravenous nitcate therapy showed an apparent mortality reduction.”” However each of the
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trials was small and subscquent studies including GISSI-3 and ISIS-4 failed to show any
significant reduction in mortality.2%*' The routine use of pitrates in the initial phase of
myocardial infarction is not therefore recommended unless there is ongoing chest pain or

evidence of coronary vasospasm12

Beta adrenoceptor blockers

Beta adrenoceptor blockers relieve pain, reducing the need for analgesics, and reduce
infarct size and the incidence of fatal arrhythmias. Many trials of intravenous beta-
blockade have been done in the acute phase of AMI because of these potential effects.
Pooling of 28 trials of intravenous beta-blockade showed a significant reduction in
mortality at scven days.”? However, these studies were carried out before the use of
fibrinolysis and studies carried out since the widespread use of fibrinolysis do not support

the routine early intravenous use of beta blockers. >4

The American College of
Cardiology rccommends that it is reasonable to administer intravenous beta blockers in the
acnte phase of infarction but their use in the immediate treatment of AMI is very low in
most countries” Oral beta blockers are commonly prescribed after the first 24 hours to

patients without contraindications as part of secondary prevention.

Reperfusion therapy

1t is recommended that all ST elevation AMI patients should undergo rapid evaluation for
reperfusion therapy and have a reperfusion strategy implemented quickly,'™™ AMI is a
dynamic process that does not occur instantly but evelves over a period of hours.
Persistent thrombotic occlusion is present in the majority of patients with ST elevation
AMI whilst the myocardium is undergoing necrosis.'” There is evidence to suggest that
rapid restoration of flow in the obstructed infarct artery is an important determinant of
short and longer term outcome following AMI, and most benefit is scen in those treated
soonest after the onset of symptoms.***” An occluded artery can be opened by two main
methods; administering of a thrombolytic or fibrinolytic agent or by primary percutaneous

transluminal coronary angioplasty.

Thrombolysis

Thrombolysis is the commonest reperfusion method used in ST segment elevation AMT,
and there is a substantial body of evidence regarding the benefits of its use. For patients
within 12 hours of the onset of symptoms, the overall evidence for the benefit of

fibrinolytic treatment is overwhelming.'” 'The Fibrinolytic Therapy Trialist’ analysis
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showed that approximately 20 deaths are prevented per 1000 patients treated who present
with ST segment elevation AMI within six hours of symptom onset.”® The ISIS-2 study
demonstrated the important additional benefit of aspirin, with a combined reduction of
approximately 50 lives per 1000 patients treated.’® Overall the largest ahsolute benefit is
scen in patients with the highest risk. Streptokinase is the most commonly used
thrombolytic agent, though the choice of fibrinolytic agent will depend on an individual

assessment of risk and benefit as well as availability and cost.

Primaryp angioplasty

Roesults of some randowmised clinical (rials have shown better clinical outcomes in patients
receiving mechanical reperfusion than in those receiving pharmacological reperfusion.?”>°
Primaty angioplasty mechanically disrupts the occhisive thrombus and compresses the
underlying stenosis, thereby restoring blood flow."! A metaanalysis of 23 randomised
trials showed a 27% reduction in short term mortality when primary angioplasty was
compared to fibrinolytic therapy‘m Primary angioplasty was also associated with a lower
inctdence of myocardial infarction, stroke and intracranial hacmorrhage when compared to

fibrinolysis.

The selection of reperfusion strategy should take into account a number of different factors
including the time from onset of symptoms, the mortality risk, risk of bleeding and
transport time. In practice, in the UK, the availability of primary angioplasty is an

important determining factor in the choicc of reperfusion strategy.

Treatment of AMI also involves the management of complications as they accur. This
might include heatt failure, shock, mechanical complications including cardiac rupture and

mitral regurgitation as well as arthythmias.

1.5.3Subsequent eare

Management later in the hospital phase will be determined by the size of the infarct and by
the presence of other comorbid diagnoses, Patients whe are asymptomatic and with
minimum myocardial damage may go home after a few days, whilst those with more

cxicnsive necrosis or complications may require a longer hospital stay.



1.5.4Prevention and long term treatment

After myocardial infarction it is important to stratify patients according to their risk of
subsequent coronary events, and to intervene in order to reduce the risk of subsequent
events occurring. In high risk patients, coronary interventions should be considered.”’
Clinical indicators of high risk in the early stage include persistent heart failure, malignant
arrhythmias, and persistent chest pain or angina. Prevention of subsequent events involves

lifestyle change as well as long term medical management.

Aspirin

There is good evidence to recommend long term antiplatelet treatment in patients who
have had an AMI. This evidence comes mainly from a metaanalysis of 25 trials of
antiplatelet therapy prescribed in the secondary prevention of cardiovascular disease™
This Antiplatelet Trialists’ Collaboration demonstrated a 25% reduction in re-infarction

and death in post-infarct patients.

Beta Adrenoceptor Blockers

A number of trials and metanalyses have shown that beta blockers reduce mortality and

33-35

reinfarction by 20-25% in people post myocardial infarction. A metanalysis of 82

randomised trials produced strong evidence for the long term vse of beta blockers to reduce

3

morbidity and mortality following a myocardial infarction® Data suggests that beta

blockers should be continued indefinitely in these patients.

Angiotensin converting engyme (ACE) inhibitors

Evidence supports the use of ACE inhibitors post-myocardial infarction.*™’ A number of
clinical studies have shown that ACE inhibitors reduce the rates of reinfarction and
decrease the risk of devcloping heart failure with a consequential reduction in mortality.
The effect of ACE inhibitors is thought to be greatest in people who have experienced

heart failure in the acute event or who have reduced left ventricular function.*®

Statins

It is recommended that lipid lowering agents should be prescribed in accordance with

3942

guidelines derived from a number of clinical trials. The European Society of

Cardiology recommends that paticnts arc preseribed stating if, in spite of dietary measures,




total cholesterol levels are greater than 4.9 mmol.Iand or LDL cholesterol levels of 2.97

mmol 1 still persist.”

Lifestyle changes

Stopping smoking is potentially the most effective of all secondary prevention measures.
Evidence from observational studies suggests that following an AMI, people who stop
smoking have more than a 50% reduction in mortality compared to those who continue to
smoke.* Diet is also important and a Mediterranean type diet which is low in saturated fat
and high in polyunsaturated fat and in fruit and vegetables, has been shown to reduce the
rates of recurrent events in patients following their first AMI* Fish oils are also
associated with a reduction in mortality post AML* Physical activity is also important and

is thought to reduce mortality and to improve well-being and cardiorespiratory fitness.***’
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2 LITERATURE REVIEW

2.1 Scope

A MEDLINE (1966-2004) search on appropriate subject headings yielded over 200,000
items. The subject headings used were: acute myocardial infarction, population,
epidemiofogy, diagnosis, prognosis, survival, incidence, prevalence, mortality,
revascularisation, trends, length of stay, soctoeconomic deprivation, heart failure, atrial
fibrillation, renal failure, hypertension, diabetes, cancer, peripheral vascular disease,
angina, coronary heart disease, sex factors, sex characteristics, and women’s health.
Searches were combined and restricted to narrow the search. The search strategy was then
repeated in EMBASE (1980-2004), using the synonymous EMBASE subject headings, and

was cxtended by using lateral references.
The scope of the literature review aimed to encompass the folowing areas:

1. 'the ¢pidemiology of first and second AMI including the incidence of the diagnosis
with an emphasis on sex differences.

2, Temporal trends in the incidence of first and second AMI.

3. Baseline characteristics of men and women who are hospitalised with first and second
AMI.

4. Temporal trends in the baseline characteristics of men and women hospitalised with
first and second AML.

5. The aetiology and pathophysiology of acute myocardial infarction in imen and women,

6. Short and longer term survival of men and wormen with a diagnosis of first and second
acute myocardial infarction.

7. Tactors affecting survival following hospitalisation witl first and second AMI in men
and women.

8. Temporal trends in survival following hospitalisation with first and second AMI.

9. The potential mechanisms behind sex differences in survival from acute myocuardial

infarction.




2.2 Epidemiology of Acute Myocardial Infarction

The literature describing the epidemiology of acute myocardial infarction is extensive and
varied. As in many areas of clinical epidemiology, there is a lack of uniformity and
consistency between studies. Consequently, it is often difficult to make valid comparisons
between data. Sex-specific data are not always reported in the literature, especially in

older studies.

2.2.1 Study types and sources of data

Different studies have been designed to address particular questions. Data are principally

available from four types of studies:

1. Population-based studics using hospital discharge data that are prinecipally used to
examine trends in hospitalisation.

2. Clinical trials and registries.
WHO MONICA Project studies carried out in 21 countries and within defined
populations and set up to measure trends in CHD event rates, case-fatality, risk factors
and acute coronary care over a 10 year period.

4. Cohort Studies such as the Framingham Study.

Not all studies have involved men and women, and women are undoubiedly
underreptesented in clinical trials as they tend to focus on younger, male patients. The
results of such studies are not always generalisable therefore to the general population of

myocardial infarction patients.

2.2.2 Incidence of Acute Myocardial Infarction in men and women

A considerable number of studies have described incidence of myocardial infarction.
Many of these studies were designed to examine trends over time and therefore report
incidence data from more than onc time period. A significant proportion do not report sex-
specific data.*® The majority of studies report on incidence of hospitalised AML, though a
growing number including many of the MONICA studies, include out of hospital events,**
52 The definition of incident event varies according to the methodology employed. Many

studies do not differentiate between first and subscquent events and report attack rates.™
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Some studies using routine data are able to link records belonging to the same individual
and therefore identify the first record belonging to that individual during a specified time
period. Others involve examination of case notes or of clectrocardiograms for evidence of

previous events.

The Rochester Epidemiology Project wsed routine data to identify all individuals
hospitalised with AMI] between 1979 and 1994 (Table 2y The case notes of these
individuals were then examined in order to validate the diagnosis and to identify incident
events. Researchers identified 1820 incident AMIs between 1979 and 1994, 44% of
incident infarctions occurted in women. Age adjusted incidence rates were reported. In
1994, the age adjusted annual incidence was 260 per 100,000 in men and 180 per 100,000
in women. Sex-specific median age was not reported. The Minnesota Heart Survey
randomly selected a 50% sample of all case notes of individuals aged 30-74 years
discharged from hospital with a diagnosis of acute CHD in the Twin Cities of Minneapolis
and St Paul in 1985 and 1990.°° Standardised criteria were use to validate a diagnosis of
AMI and first and recurrent events were distinguished by examining medical records.
Over the course of 1985 and 1990, 4500 incident AMIs were identified. Of these,
approxXimately 30% were in women. In 1990, the age adjusted annual incidence of first
AMI was 298 per 100,000 in men and 107 per 100,000 in women. Neither the Rochester
Fpidemiology Project nor the Minnesota Heart Survey reported age specific incidence
rates in men or in women. The Worcester Heast Attack Study examined temporal trends in
the incidence of first AMI between 1975 and 1988.°° The study sample comprised all
3,148 individuals hospitalised with validated first AMI in Worcester, Massachusetts. 39%
were women. In 1988, the age-adjusted incidence rate of first AMI was 240 per 100,000 in
men and 137 per 100,000 in women. The mean age of women was 71.7 years, 7.8 years
older than men. The Atherosclerosis Risk in Communities Study (ARIC) examined
incidence of CHD in four comnminities in the United States in individuals aged 35 to 74
years.”” First events were identified and the diagnosis validated. In 1994, the age adjusted
incidence of first AMI was 18 per 100,000 in women and 410 per 100,000 in women.
The Toulouse MONICA Study reported incidence rates for first AMI in individuals aged
 In 1993, the age
adjusted incidence rate for first AMI was 162 per 100,000 in men and 29 per 100,000 in

35 to 64 years living in the French department of Haute-Garonne.’

women. These rates are Jower than those reported by other studies and this is likely to
reflect a lower prevalence of coronary heart disease in this population as well as a younger

population. These studies have been consistent in their findings that incidence of

13



hospitalised AMI 1s greater in men than in women and that women are on average older at

the time of their first presentation with AMI.
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2.2.3 Trends in incidence of AMI in men and women

The majority of studies describing incidence of hospitalised AMI have attempted to
determine whether incidence and often survival have changed over time. All of the studies
described above have examined temporal trends in AMI incidence in men and in women.
Most of the studies examining trends in incidence of AMI arc from the United States and
there are few large British studies that have described temporal trends in men and women.
Comparing the magnitude of changes between different studies is not straightforward as
change is [requently measured using different parameters and in different population
groups. The majority of studies have reported declining incidence in first AMI, though the
overall and the age and sex-specific estimated magnitude of change are not consistent. The
Minnesota Heart Survey reported non-significant declines in incident AMI of 5% in men
and 4% in women between 1985 and 1990 (Table 3).”° Age-specific changes were not
reported. Actual figures were not reported. In the Toulouse MONICA Study, there was a
2% dccline in the incidence of AMI in men and a 2.5% decline in women between 1985
and 1993.%% This deeline did not reach significance in women and age specific changes
were not reported, presumably because of relatively small numbers. A number of studics
have reported differences between men and women in the temporal trends of first AMI
incidence. "% 1 the Worcester Heart Attack Study, the age-adjusted incidence rates of
initial AMI showed an overall decline of 26% in men and 22% in women between 1975
and 1988.°° Temporal trends varied according to age and sex, tending to increase in
magnitude with increasing age. The Rochester Epidemiology Project reported different
trends in AMI incidence from 1979 to 1994 according to age and sex.>* The age adjusted
mcidence of AMI increased i women by 2.1% per year between 1979 and 1994
(significant increase of 36% over the study period). In men age adjusted incidence
decreased by 0.5% per year (non-significant decrease of 8% over the study period). The
direction and magnitude of change varied according to age and sex. The greatest declines
in incidence were seen in young men and the largest increases in elderly women. In the
ARIC Study, the age adjusted incidence of hospitalisation for first AMI in men and women
changed little between 1987 and 1994.7 Analysis of age and sex-specific incidence rates
revcaled a significant increase of 4.6% per year in men aged 55-74 years, but not in any
other age groups. The National Iospital Dischurge Survey examined AMI hospitalisation
rates in the United States between 1988 and 1997. The study reported stable age adjusted
rates in men and women during this period although actual figures were not provided. In a
recent report of the National Health and Nutrition Examination Survey Epidemiological
Follow-up Study, the age standardised incidence of first AMI was non-significantly lower
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among white and black men during 1982-1992 as compared with 1971-1982 but increased
significantly by 21% among white women. Many of the MONICA Studies have described
temporal trends in incidence of AMI. However the majority of studies have included out
of hospital AMI deaths as well as hospitalised AMJ and have excluded individuals aged
greater than 64 years old.*#®%!  Although inclusion of out of hospital deaths is a more
accurate reflection of the real incidence of AMI, it is not comparable with many other

studies that have included only hospitalised AMI.
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2.3 Factors affecting incidence of AMI in men and women

2.3.1 Socioeconomic deprivation

There are many studies that have examined the rclationship between socioeconomic
deprivation and coronary heart disease. There are few studies that have examined the
relationship between sociocconomic deprivation and incidence of coronary heart disease or
AMI. The measurements used to determine socioeconomic deprivation vary and it is
difficult to make valid comparisons between studies. A number of studies and reviews of
the literature have focussed on psychosocial factors and coronary heart disease and the

64-60

relationship between these factors and socioeconomic deprivation is complex. Some

67-71

studies have only included men, In addition many studies have looked at the

relationship between socioeconomic deprivation and coronary heart disease mortality.

o L 576872
rather than incidence and survival 8757273

It is therefore difficult to disentangle the
different effects and to determine how socioeconomic deprivation might interact with these
different indices. Different indicators of sociocconomic status including education, mcome
and occupation as well as composite measures have been associated with coronary heart
disease risk factors, morbidity and mortality.**¢® A number of studies have looked at the
association between socioeconomic status and coronary heart disease. The Minnesola
Heart Survey described the distribution of coronary heart disease risk factors in different
socioeconomic groups defined by educatton and income levels.” It found that education
was significantly and inversely related to blood pressure, cigarette smoking and body mass
inciex. Education was positively associated with physical activity and health knowledge.
Women had healthier risk profiles overall. Associations with household income were less
consistent in magnitude and direction. The Glasgow MONICA Study investigated the
relationship between socioeconomic grovp and mcidence of AMI in men and women
between 1985 and 1991.7°  Socioeconomic status was derived from the postcode of
residence using the Carstairs and Morris deprivation score.”® They found that coronary
event rates increased 1.7 fold in men and 2.4 fold in women from the least to the most
deprived socioeconomic quarter, The sociocconomic gradient was stecper in women. The
INTERHIIART Study used a case control design to examine the relationship between
psychosocial factors and the risk of AMI in 24,767 men and women in 52 countries.”” The
study found that the presence of psychosocial stressors including financial stress was
associated with an increased risk of AMI. The effects were similar in men and women.

The FINMONICA Study examined the relationship between socioeconomic status and
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incidence of AMI in men and women aged 35 to 64 years.”' Age adjusted incidence of
first AMI was higher in men and women with low incomes compared to those with higher
incomes. The age adjusted incidence rate ratios were 1.67 (1.57-1.78) in men and 1.52
(1.38-1.68) in women in the low income category compared with the high income

category.

2.3.2Age

The vast majority of studies that have examined incidence or survival following AMI have
included a description of the age distribution of the patients involved. Not all studies have
mcluded sex specific figures. In addition a number of studies have used inclusion or
exclusion criteria, often based around age or coronary care admission, which introduce a
sclection bias info the age distribution of individuals included. The only studics that can be
used to examine distribution of age in individuals hospitalised with AMI are therefore
population based studies. All studies have shown that women are on average older than
men at the time of admission to hospital with an AMI. The National Registry of
Myocardial Infarction 2 included all consecutive hospitalisations with AMI between 1994
and 1998. The study excluded individuals aged less than 30 years or greater than 20
years.”> Within these confines, the mean age of men was 65.6 years compared to 72.4
years in women. The Yorkshire AMI Study included all consecutive hospitalisations with
AMI during a three month period in 1995, Women were on average seven years older than
men with a mean age of 74.9 years (SD 10.9} compared to 68.0 years (SD 11.9) in men. In
the Gdteborg Study, which included consecutive hospitalisations with AMI between 1986
and 1987, the median age of men was 69 years compared to 76 years in women.” The
Alberta Heaith and Wellness database contains information on 15,809 men and 7158
women hospitalised with an AMI between 1993 and 2000.*" Itisa population based study
that includes all individuals admitted to hospital over the age of 18 years. The median age
of women during this time was 73 years compared to 64 years in men. The Worcester
Heart Attack Study is a population based study that involved the analysis of survival in all
men and women hospitalised with a first AMI between 1975 and 1988.°° The mean age of
men was 71.7 years compared (o 63.9 years in women who were therefore on average 7.8
years older than men at the time of their first AMI. In ihe Framingham Study the incidence
of cardiovascular disease increased more steeply with age in women than in men, so that

the rates ahmost converged at 85-94 years.?’ The rate of development of coronary heart

disease in women increased three-fold from age 35-64 yews to 65-94 years, whereas in
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men it increased 2.25 fold. Women lagged behind men in the incidence of cardiovascular

disease by ten years.

Comorbidity

There is a substantial amount of data relating to the prevalence of comorbid conditions in
individuals hospitalised with AMI. However there is a lack of consistency regarding these
data. Different comorbid conditions have been included by different studies and the
definition of these conditions is not standardised. For example, hypertension is frequently
included as a comorbid condition but the parameters of this diagnosis are rarely included in
the methods, It is not always clear whether the comorbid diagnosis preceded the AMI or
developed subsequently to the index event, for example heart failure. Also few studies
include only first events so that comparison is difficult. In addition a number of studies
have looked at survivors, the definition of which vary and may introduce significant

selection bias,

2.3.3 Diabetes

Many studies that have explored survival following AMI have looked at the prevalence of
diabetes (Table 4). There is wide variation in reported prevalence of diabetes in
individuals hospitalised with AMI. In the Northern Sweden MONICA Project, 14.9% of
men and 19.7% of women hospitalised with AMI had a diagnosis of diabetes.® This sex
difference was statistically significant. These admissions were not necessarily first AMIs.
In the ISIS-3 Study, women hospitalised with AMI were more likely to have diabetes than
men® The prevalence of diabetes increased with age in both sexes. 14% of women aged
less than 60 years had a diagnosis of diabetes compared to 7% of men. This figure rose (o
18% in women and 12% in men aged greater than 69 years. The National Registry of
Myocardial Infarction 2 is a prospective study that enrolled consecutive patients
hospitalised with AML™ Between 1994 and 1998, 229,313 men and 155,565 women were
included in this study. The mean age of men was 65.6 years compared to 72.4 years in
women. Of these 25% of men and 33% of women had a history of diabetes ascertained on
case note review. Younger women were more likely than younger men to have a history of
diabetes. This sex based difference was not apparent in older age groups. The Gerona
Heart Registry (The REGICOR Study) recorded information on all individuals aged less
than 75 years hospitaliscd with a first Q wave infarction between 1978 and 1997.% Of
these, 18% of men and 46% of women had a history of diabetes. The prevalence of

diabetes varied with age in men and women so that 16% of men and 43% of women aged
22



less than 65 years had a diagnosis of diabetes rising to 23% in men and 48% in women
aged 65 to 74 vears. A prospective study examined risk factors and survival in 2196
consecutive patients hospitalised with AMI in Yorkshire in 1995.% The cohort included
2153 people of whom 60% were men. Of these, 11% of men and 16% of women had a
diagnosis of diabetes, as determined by casc notc review. The mean age of men was 68
years compared to 75 years in women, This sex difference was statistically significant.
The Géteborg Study examined baseline characteristics and survival in 300 womcen and 621
men who were hospitalised in G8teborg, Sweden with an. AMI between 1986 and 1987.7
The median age of the pationts was 69 years in men and 76 years in women. 11% of men
and 15% of women had a history of diabetes. This sex difference was not statistically
significant. In the Alberta Health and Wellness Database, 16% of men and 22% of women
hospitalised with an AMI had a diagnosis of diabetes on their discharge record.® The
median age of men was 04 years compared to 73 years in women. The TRACE Study
examined baseline characteristics and survival in 2170 women and 4501 men admitted to
coronary care units ion Denmark between 1990 and 1992.*° Women were on average five
years older than men with a median age of 72 years in women compared to 67 years in
men. Ovcerall 14% of women and 9% of men had a diagnosis of diabetes based on their
medical history derived through interview and case note analysis. The prevalence of
diabetes increased with age in both sexes but remained higher in women than in men at all
ages. The Worcester Heart Attack Study examined (rends in incidence and survival of first
AMI between 1975 and 1988.°  Comorbid diagnoscs were determined through
examination of case notes. 16% of men and 27% of women hospitalised with a first AMI

had a history of diabetes. This sex difference was statistically significant.

2.3.4Heart failure

There is a lack of data examining the risk of AMI in men and women with heart failure.
There are however numerous studies that have cxamined the prevalence of heart failure in
individuals hospitalised with AMI (Table 5). In the Northern Sweden MONICA Project,
6.5% of men and 7.6% of women hospitalised with an AMI, had a clinical diagnosis of
heart failurc at the time of discharge.®® ‘Ihese proportions were not significantly different
between men and women and heart faillure was not defined using uniform diagnostic
criteria. In the National Registry of Myocardial Infarction 2, 13% of men and 21% of
women had a history of congestive cardiac failure.”® Again, younger women were more
likely than younger men to have a diagnosis of heart failure though this difference was not
apparent in older age groups. In the REGICOR Study which examined baseline
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characteristics in individuals hospitalised with a first AMI, 8% of men and 19% of women
had a history of cardiac failure.®* The prevalence increased substantially with age in both
sexes so that 6% of men and 14% of women aged less than 65 years had a history of
cardiac failure, rising to 11% in men and 23% in women aged 65 to 74 years. In the
Yorkshire AMI Study, 9% of men and 11% of women hospitalised with AMI had a
previous history of heart failure (p=0.08).% In the Géteborg Study, 18% of men and 29%
of women had a history of congestive cardiac failure.”” The diagnosis of heart failure was
made on clinical history. In the Alberta Health and Wellness database, 26% of women and
17% of men had a diagnosis of previous congestive heart failure on their discharge
record.®® This sex difference was statistically significant. In the TRACE Study 50% of
men and 60% of women had a diagnosis of congestive heart failure.*® The prevalence of
this diagnosis increased with age so that only 24% of men and 27% of women aged <55
years had a diagnosis of congestive heart failure rising to 73% of men and 74% ot women
aged greater than 75 years. This diagnosis included those individuals with a prior history

of heart failure as well as those who developed heart failure during the index admission.

2.3.5Hypertension

Blood pressure measurements have often been included in baseline measurements of
individuals hospitalised following AMI. However the definition of hypertension is not
consistent. The 18SIS-3 Study included measurement of systolic blood pressure which was
categorised info three groups, <100, 100-174 and 275 mm Hp.® Only 6% of men and
women aged less than 60 years hospitalised with AMI had a systolic blocod pressure greater
or equal to 174 mm Hg. This figure increased with age rising to 10% of women and 9% of
men aged greater than 69 years. The distribution of systolic blood pressure was similar in
men and women (lable 6). In the Framingham Study the incidence of cardiovascular
disease was noted to rise in men and women in relation to their blood pressure without any
cvidence of a critical valuc.®  In the Rochester Epidemiclogy Project, 89% of women and
56% of men who survived 30 days following hospitalisation for their first AMI between
1960 and 1979, had a diagnosis of hypertension.8';r The definition of hypertension was not
described in the paper. In the National Registry of Myocardial Infarction 2 Study, 47% of
men and 59% of women had a history of hypertension as recorded in medical case potes.”
In the REGICOR Study, 40% of men and 61% of women bad a history of hypertension,®
The prevalence increased with age so that 38% of men and 53% of women aged less than
65 years had a diagnosis of hypertension rising to 45% of men and 66% of women aged
65-74 years. These sex differences were statistically significant. In the Yorkshire AMI
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Study, 25% of men and 36% of women had a diagnosis of hypertension P<0.001).*° In
the Goteborg Study 31% of men and 44% of women had a history of hypertension
(p<0.001).” Tn the Alberta Health and Wellness Database which nsed routine coding at
discharge to identify comorbid diagnoses, 29% of men and 40% of women had a diagnosis
of hypertension at discharge.®® In the TRACE Study 20% of men and 28% of women had
a diagnosis of systemic hypertension.®® In the Worcester Fleart Attack study 54% of
women and 40% of men hospitalised with a first AMI had a history of hypertension
(p<0.001).%

2.3.6 Renal impairment

Few of the large epidemiological studies that have examined baseline characteristics and
survival in individuals hospitalised with AMI have included renal impairment in their
description of baseline characteristics of men and women. Different definitions have been
used to measure renal impairment and most studies have categorised patients on the basis
of renal function and have not provided sex specific data, The Medicare Study looked the
independent effect of chronic kidney disease on case fatality in 559 hospital survivors of an,
AMI who had been admiited to hospital in 1998 (Table 8).%® Creatinine clearance was
estimated using the Cockeroft-Gault equation. Chronic kidney disease was defined on the
basis of a creatinine clearance of less than 60ml/min. The mean age of this cohort was
73.8 years and chronic kidney disease was present in 48.7% of men and 72.7% of women.
The Cooperative Cardiovascular Project examined the association between renal
insufficiency and case fatality following AMI in 130,099 individuals hospitalised with
AMI between 1994 and 1995.* Renal impairment was defined according to creatinine
clearance and women accounted for 48% of the study sample. Approximately 41% of men
and 33% of women had mild or moderate renal impairment (figures are estimated as sex
specific data were not reported). The Mayo Clinic Study examined survival in 3106
individuals admitted to coronary care with an AMI between 1988 and 2000.*° Renal
impairment was defined according to creatinine clearance which was estimated using the
Cockeroft-Gault equation. Overall, 47% of men and 76% of women had a degree of renal
impairment, although the prevalence increased substantially with age. In the Alberta
Health and Wellness Database 3% of ' men and 4% of women hospitalised with an AMI had

a diagnosis of chronic renal disease made at discharge.*

This sex difference was
statistically significant. A recent study of individuals admitted to Veterans Affairs
Hospitals looked at the independent effect of renal msufficiency and seven month case
fatality following hospitalisation with unstable angina and AML®' Sex specific figures
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were not reported and only a very small number of women were included in the study
which comprised approxiumately 98% men. Of the 2706 individuals with acute coronary
syndrome, only 16% had normal renal function, 43% had mild renal insufficiency and 41%
had moderate or severe renal insufficiency. Renal insufficiency was based on the
estimated glomerular filtration rate which was calculated using the abbreviated
Modification of Diet in Renal Disease Study Equation. The study sample was older
relative to other studies of AMI and the prevalence of renal insufficiency increased with

age.

2.3.7 Previous AMI

The estimates for the proportion of men and women hospiialised with AMI who have a
previous history of AMI vary substantially between different studies. Different methods
and definitions have been used t{o determine which individuals have had a previous AMI.
In some studies the diagnosis is based on case note review or on interview and in others on
examination of BCGs. In the Northern Sweden MONICA Project 73.5% of men and
75.0% of women who were hospitalised with an AMI were reported to have had a previous
AMI (Table 9).¥ The study only included individuals aged 35 to 64 years and previous
AMI was diagniosed through cxamination of casc records and on interview with the patient
when appropriate. Other studies have reported lower prevalence rates. In the National
Registry of Myocardial Infarction 2 Study, 28% of men and 24% of women had a history
of previous AMI."™ Men were more likely than women to have a history of provious AMI
at all ages. In the Gétcborg Study, 32% of men and 28% of women had a previous AML”
The study included an unselected cohort of all AMIs with a median age of 69 years in men
and 706 years in women, [n the Yorkshire AMI Study which again included all consecutive
hospitalisations for AMI, 29% of men and 21% of women had a history of previous AML %
The mean age of men in this study was 68 years compared to 74.9 years in women. In the
TRACE Study, 25% of men and 19% of women hospitalised with AMI had a previous
history of AMIL* The prevalence of previous AMI increased with age especially in
women in whom only 8% of those aged less than 55 years had a previous history of AMI

rising to 22% in those aged greater than 75 years.

2.3.8 Previous angina and coronary heart disease

A number of studies have included a previous history of angina in their description of
baseline characteristics of individuals hospitalised with AMI (Table 10). The estimates of
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prevalence vary, partly because studies have used different definitions of angina. Age
specific figures are rarely reported. In the National Registry of Myocardial Infarction 2
Study, 18% of men and women had a previous history of angina on admission to hospital
with an AML”® Women were slightly less likely than men to have a history of angina in
the older age groups. The study excluded individuals aged 90 years and over as well as
people transferred to other hospitals. In the Yorkshire AMI Study, 37% of men and
women had a previous history of angina as documented in medical case notes.” In the
Géteborg Study, 45% of men and 51% of women had a history of angina reported at
interview.” Both the Yorkshire Study and the G6teborg Study included individuals of all
ages in a non-selected cohort. In the REGICOR Study, 47% of men and 51% of women
hospitalised with a first AMI and aged less than 75 years had a history of angina.®® The
prevalence increased only slightly with age in both sexes. In the Established Populations
for the Epidemiologic Studies of the Elderly project. (The EPESE Study) 43% of men and

51% of women had a documented history of angina.*

This study only included
individuals aged 65 years or over. In the Framingham Study, 21% of men and 25% of
women with a diagnosis of first AMI that included clinically unrecognised AMI, had a
diagnosis of pre-cxisting angina.”® In the TRACE Study, 36% of men and 38% of women
hospitalised with AMI had a diagnosis of angina.®® This sex difference was not

statistically significant.

2.3.9 Atrial fibrillation

There arc a number of studies that have examined the prevalence and prognostic
significance of atrial fibrillation in men and women bospitalised with AMI, including
clinical trials (Table 12). As with many of the other comorbid diagnoses, it is not always
clear from the literature whether the diagnosis preceded the index AMI or arose subsequent
to it. It is also difficult to determine sex differences because sex specific data are rarely
presented presumably because the data categorisation is usually based on the presence or
absence of the comorbid condition. The Cooperative Cardiovascular Project examined
prevalence and outcome of atrial fibrillation in 106,780 men and women aged greater than
64 years who were hospitalised following an AML> Diagnosis of atrial fibrillation was
based on the patient’s ECG reporl. A similar proportion of men and women,
approximately 22%, had a diagnosis of atrial fibrillation. 47% of men and 51% of women,
who had a diagnosis of airial fibrillation, had this diagnosis on arrival to hospital. Women
were therefore more likely to present with atrial fbrillation, This difference was
statistically significant, p=0.001. The prevalence of atrial tibrillation increused with age,
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though analyses werc not scx specific. The TRACE Study found a similar overall
prevalence of atrial fibrillation in its study population which comprised 6676 consecutive
patients hospitalised with AMI between 1990 and 1992.%% 23% of women and 20% of men
had a diagnosis of atrial fibrillation, either arising before or during hospitalisation. The
Worcester Heart Attack Study reported a prevalence of atrial fibrillation of 14.7% in men
and 18% in women following hospitalisation with AMIL® This figure included new and
chronic cases. In the Optimal Trial in Myocardial Infarction with the Angiotensin II
Antagonist Losartan, 12.2% of men and 11.4% of women had atrial fibrillation at
baseline.”” These figures did not include new onset atrial fibrillation. ‘I'he global use of
strategies to open occluded coronary arteries (GUSTO IH Trial) reported similar
prevalence figures of 11.9% in men and 12.6% in women.”® A Japanese Study examined
the prevalence of atrial fibrillation in 1039 individuals hospitalised with AMI between
1985 and 1995.%° 10% of men and 9% of women either had a history of atrial fibrillation or
developed atrial fibrillation during their admission. The distribution of age in men and
women was not described and scx specific data were not reported. Otber studies have
looked at the risk of developing atrial fibrillation in individuals hospitalised with AME
The Gruppo Italiano per lo Studio della Sopravvivenza nell’Infarto Miocardico (GISSI-3
Study) examined the incidence of new-onset airial fibrillation in 17,749 individuals
hospitalised with AML'% The study excluded those individuals who had a diagnosis of
atrial tibrillation on admission to hospital. Overall 7.2% of men and 10% of women

developed atrial fibrillation during their hospital admission (p<0.001).

2.3.10 Chronic gbstructive Pulmonary Disecase

Few studies have included chronic obstructive pulinonary disease (COPD) in their
description of baseline characteristics of men and women hospitalised with AMI (Table
11). The Yorkshire AMI Study reported a previous history of COPD in 15% of men and
14% of women who were hospitalised with AMLY In the SPRINT Trial, 7.5% of men and
5.5% of women hospitalised with AMI had a diagnosis of COPD.' The prevalence of
COPD ipercascd with age and was motre common in men. The Cooperative
Cardiovascular Project examined the prevalence of COPD and asthma in 54,962 patients
hospitalised with AMI between 1994 and 1995 who did not have contraindications to beta-
blocker therapy.'” 18.7% of women and 21% of men had a diagnosis of COPD or asthma
and this diagnosis was classitied as being severe in 15% of women and 23% of men, The
TRACE Trial examined the prevalence of COPD in 6676 individuals hospitalised with
AMI between 1990 and 1992.'" History of COPD was obtained either from medical case
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notes or on interview of the patient. 12% of men and 11% of women hospitalised with
AMI had a history of COPD. Sex specific data were not reported. A small study in
Neweastle Upon Tyne in the UK, examined the prevalence of COPD in 60 consecutive
admissions to coronary care with inferior AML'® COPD as defined by forced expiratory
volume and vital capacity was found in 46% of paticnts. Scx specific data were not

provided.

2.3.11 Other vascular diseases

Few siudies have included other vascular diseases in their descripiion ol baseline
characteristics of men and women hospitalised following AMI. The Framingham Study
roported long teri survival and prevalence of pre-existing cardiovascular conditions in 532
men and 296 women who experienced their first AMI during the 34 year follow up period
between 1948 and 1982.%° 9% of men and 11% of women had a diagnosis of infermittent
claudication made on the basis of a standardised interview. Intermittent claudication was
the most common pre-existing cardiovascular condition after angina. The average age of
the individuals was not reported and the diagnosis of AMI included those individuals with
a ‘silent’ AMI. These clinically unrecognised AMIs accounted for 30% of all AMI
diagnoses in men and 38% in women. 5% of men and 8% of women had a history of
stroke or TTIA. The SPRINT Trial examined the prevalence and prognostic signilicance of
peripheral vascular disease in 4258 individuals hospitalised with a first AML'®”  The
prevalence of PV was similar in men and women with 6.4% of men and 6% of women

having a diagnosis of PVD based on clinical history and physical examination.
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2.4 Temporal trends in baseline characteristics of men and
women

Age

There are few data describing trends in the baseline characteristic of men and women
hospitalised with AMI. Many studies exclude individuals over a certain age or only
include those admitted to coronary care units. This introduces bias and does not provide an
accurate reflection of the AMI population age structure. Very few studies only include
individuals with first events so that they comprisc a mix of first and recurrent events which
tend towards different age profiles. The Ontario Study described trends in the
demographic and comorbidity characteristics of 89,456 patients admitted to hospital
between 1992 and 1996.'% 1n this study there was an overall trend towards an increasing
proportion of older AMI patients. The median age of men and women rose ffom 68 years
in 1992 to 69 years in 1996. Sex specific figures were not reported. In the Nottingham
Heait Attack Register the mean age of men and women hospitalised following an AMI
increased between 1982 and 1992."" The mean age increased from 67.6 years in women
and 60.7 years in men in 1982 to 69.7 years in women and 64.8 years in men in 1992.
These trends were significant. The proportion of male patients also fell during this time.
In 1992 men accounted for 79% of the total population falling to 63% in 1992, In the
SPRINT Registry, the mean age on hospitalisation with AMI between 1981-3 and 1992-4,
remained relatively stable in men whilst the mean age of women increased by
approximately one year, from 67.3 years to 68.4 years.'”™ In the Worcester Heart Attack
Study, the mean age of individuals hospitalised with AMI increased from 65.4 vears in

1975-1978 to 72.5 years in 2001." Sex specific data were not reported. None of these

data distinguish between first and subsequent events.

Comorbid diagnoses

The SPRINT Registry examined trends in baseline characteristics of men and women with
AMI admitted to coronary care in 1981-3 and 1992.4.'%  The prevalence of diabetes
increased in men and women. In 1981-3, 18% of men and 29% of women had a diagnosis
of diabetes. By 1992-4, this figure had increased to 23% in men and 35% in women. The
prevalence of hypertension remained relatively stable whilst the prevalence of previous
angina decreased during the study period. In the Ontario Study the proportion of most

patient comorbidities remained relatively stable between 1992 and 1996.'% The proportion
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of individuals with a secondary diagnosis of diabetes with complications rose from 1.6% in
1992 to 2.3% in 1996, The proportion of individuals with a congestive heart failure
diagnosis rose slightly from 19.3% to 21.5% over the same time period. Neither the sex
specific figures nor the statistical significance of these trends were reported. The National
Hospital Discharge Survey examined the prevalence of comorbid diagnoses in hospital
discharges for AMI between 1988 and 1997. The study however reported data relating to
episodes rather than individuals and reported few sex specific analyses. Overall it found
that the prevalence of diagnosed hypertension increased by 62%, a mean annual increase of
6%. By contrast the prevalence of diabetes remained stable. The Worcester Heart Attack
Study examined changes over time in the demographic characteristics of individuals
hospitalised with AML'®  The study found that with the exception of previous angina, the
prevalence of comorbid diagnoses increased in hospitalised patients between 1975-1978
and 2001. There was an increase in the prevalence of heart failure, diabetes, hypertension
and stroke during this time. For example the prevalence of heart failure increased from
13.9% in 1975-8 to 25.5% in 2001. Hypertension increased in prevalence from 41% to
68.7%. Sex specific data were not reported. The Minnesota Heart Survey examined trends
in coronary heart disease hospitalisations and deaths in residents of Minnesota between
1985 and 1990.% Tt also looked at trends in coronary heart disease risk factors through
surveys of the Minnesota population between 1985 and 1992, The study found that the
coronary heart discase risk factor profile improved over this time. In terins of comorbid
diagnoses, only hypertension was included in the interview schedule. The proportion of
individuals with a diagnosis of hypertension remained relatively stable in men but
decreased significantly in women from 26% in 1985 to 18% in 1992. The study examined
the risk factor profile of the general population and not those individuals hospitalised with
AMI.

2.5 Short term Survival in men and women following first AMI

One month and in-hospital case futality

Many studies have examined short term survival foilowing AMI (Table 13). Not all
studies have clearly reported sex specific data or have analyscd first AMI survival as

48;1
oppose to fist or recurrent,**'!

In addition, comparison is hindered by a lack of
consistency in the end points that are used. Time periods vary from i-hospital case
fatality to 28 day und 30 day case fatality. Variation in age between different study groups

also limits the comparability of results and age specific case fatality is not always reported.
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The Rochester (Minnesota) Epidemiology Project repotted 28 day case fatality rates for
incident hospitaliscd AMI between 1979 and 1994 in men and women of all ages.® In
1994, 28 day case fatality was 7% in men and 15% in women. Age spccific figures were
not reported for men and women. The Worcester Heart Attack Study examined incidence
and survival in 3,148 individuals hospitalised with a first AMI between 1975 and 1988.%°
Overall unadjusted in-hospital case fatality rates were significantly higher in women
(21.7%) than in men (12.7%). After adjusting for age the sex difference narrowed and case
fatality was 17.9% in women compared to 15.2% in men. It is not clear whether this
difference was statistically significant and age specific rates were not reported. In the
Minnesota Heart Survey in 1990, age adjusted 28 day case fatality was 10% in men and
12% in women.”® Sex differences were not explored and it is not clear whether this
difference was statistically significant. Data from the Swedish National Acute Myocardial
Infarction Register was used to examine sex differences in survival in men and women
aged 30 to 89 years hospitalised with AMI between 1987 and 1995.""' The Register
included all cvents, not just first events. Overall crude case fatality was 22.6% in men and
27.5% in women. The overall age adjusted odds ratio in women compared to men was
0.98 (95% CI 0.96-1.00). The Nerthern Sweden MONICA. Project reported 28 day casc
fatality in 2483 men and 669 women aged 35 to 64 years who were hospitalised with an
AMI between 1989 and 1995.* Unadjusted case fatality was significantly lower in men
than in women (12.7% versus 21.2% respectively). The MONICA Breman Study
examined 28 day survival in 1710 men and 563 womcen aged 25-69 years who were
admitted to hospital following a first AMIL.'"? The unadjusted 28 day case fatality rate was
higher in women than in men (23.1% versus 16.1% respectively). Adjusting for age did
not eliminate the difference entirely. The National Hospital Discharge Survey was used to
cxamine age adjusted in-hospital case fatality in men and women aged 35 years and over
between 1988 and 1997 across the United States of America.® Overall unadjusted case
fatality was 13.9% in men and 9.3% in women. In 1997 age adjusted casc fatalily was
4.4% in women and 3.4% in men. Case fatality was higher in women than in men in all
age groups except in those aged greater than 84 years. The Myocardial Infarction ‘I'riage
and Intervention (MITI) registry database recorded data on 4255 women and 8076 women
who developed an AMI and were admitted to coronary care in 19 Seattle, Washington area
hospitals between 1988 and 1994.!1 In-hospital case fatality was 13.7% in women and
7.8% in men. This difference persisted after adjusting for age and women were 20% more
likely to die in the hospital than men. Age specific rates were not reported. In ISIS-3, 35-
day case fatality was examined in 9600 women and 26,480 men who had been hospitalised
with AMI between 1989 and 1991 and who had clear indications for fibrinolytic therapy.®
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Overall case fiality was 14.8% in women and 9.1% in men, the unadjusted odds ratio was
1.73. Adjusting for age reduced the odds ratio to 1.20 (1.11-1.29), but did not remove the
sex difference in survival. The National Registry of Myocardial Infarction 2 collected data
on 384,878 men and women admitted to hospital across the USA with an AMI between
1994 and 1998.” Overall in-hospital casc fatality was 16.7% in women and 11.5% in men.
However, sex-based differences in case fatality varied according to age, so that the effect
of sex could not be simply described. The REGICOR Study included all 2769 individuals
aged less than 74 years admitted to hospitals in Gerona between 1978 and 1997 with a
diagnosis of Q-wave AMLY Unadjusted 28 day case fatality was 18.8% in women and
9.3% in men. The unadjusted female to male odds ratio was 2.27 (1.72-2.99). 1n a fully
adjusted multivariate model, sex differences in survival varied with age. In the Danish
Verapamil Infarction Trial carried out between 1979 and 1981, 15 day case fatality was
17% in women and 16% in men.'™ The trial included 738 women and 2335 men aged less
than 76 years who had been admitted to hospital following an AMI. The EPESE Cohort
included 2182 individuals aged 65 years and over who were living in New Haven in
1982.%% 103 women and 120 men were hospitalised with an AMI between 1982 and 1992.
The overall 30 day case fatality was 21.4% in women and 25.0% in men. Unadjusted
female to male relative risk was 0.85 (0.49-1.47). In the Géteborg Study, the in-hospital
case fatality rate was 12% in men and 19% in women.” The study included all AMIs and
the median age was 69 years in men and 76 years in women. The unadjusted female to

male relative risk was 1.54 (1.09-2.18).

42




£

$T4PAT PAIBUOY
pasiplupuels 3de,
USUT Of ANEIS ’
oyes 5ppo SO {1V SNV
TaIsn{py A audsoy sy oy Spres N30 V5t e isEey
YN | Frrnes YN ML EL YN -UI%48°L (%9%) 1££°T1 #661-8861 aapsadsorg TOITYSEM TLIA
TOUWOM .
a1 SATE[I sTRAA .
oTed Sppo yo-cg poSy SAPTIS
pasalpy AW SIAY 1Y “Apras Y OINOW,
WY TSIS-TON skep SAZD W paseq uapamg . HpoMG.
ON (I'T90) %0 VYN | 8§7® %Z'lT YN | 8TI®%LEI (%6L) TET1°E S661-6861 -nogepndod WRLUON | UBTRON-
%h B .
SIPA 6L < uawom 68-0€ PSY
wmoss u sisongord @ SATIFAI %0t ‘524 68-cg 9By %t "STeA (3-¢ 9BV "ponad aun 1oy
Janag 'sIess (L 0 oney Sppo %R "SIk 6-Cf 23V %0E 'Steak 6£-CL 28V UL STATY 15T -
dn pySe ToWE UF uEm pepsalpeady %61 ‘Siead 5969 2By %31 ‘smof §g-¢9 93y *Aptys Daseq : _uuum.&.um
UAWOM UL GIENT (o0 %21 ‘sreak 6g-gC eBy skep %01 ‘ST 65-5¢ ATy skep -uonendod TWV.FUonEN
35ED JY3YY] 'SBL -96'0) 866 %01 ‘STRA 6t-0E3BY | STIB%CLY %9 ‘S1804 640298y | 8T %9TT | (%€9) Sog'Ece 5661486 | aanpadsonoey PG . TSTDOME
wSur 58 v SIAY o
O} JARE[I ORI 1501 PosTY .
SFPO PaISBIPY (sporad ~uoneindog SAPS-
AW BT Jendsor; 1eidsay 1e34 2980 -9) “Apms vsn Soeny WeH’
YN -04°0} 06°0 ¥N S %6LT ¥N T 4%T ] (%619) 8¢ 8861 6461 aspondsoly | ‘sposngoessely | I0iSasiopM”
o POIg,
SIAY B “Apmis sousptou
%S ‘S1eh 6905 38y %81 Sreak §9-05 28y puout (%act) aansadsord 1EIPSER0h]
VYN VN %57 ‘sIek 6p-0f 98y « %bb % ‘Sieak G0g By | B0 1B 4 %] SII0AB 315 §-bG51 QU 7] SN PIYXO - pagxQ
STY
saBe [fy 18I 'pAseq .
v661 -wopefadog aeforg.
-6LET WOy {2ansadsonar) Aoronuapidg
(y61) skep {r661) s4=p $TEDAB 38184 [EBOUBAISCO | VS{) TI0SITTuNy (mrosaTmIN)
VN VN YN RZIB%ST YN QIR %L {2495} 0Z8] b661 JRUprglSuc] [ ‘4unog paiswiQ IS
(ecm) | - (mwm .
SEI SATIE[ST R TAHIOM BT THWC UE U T} Tow uicf  yowogsndord)y
UOROZINGY X05-23Y psulyy | Aimg-oses ogeodsaly | Anmg-ossy | Anmeg-esecogpedsedy | Anmg-osey | spelgnszo oy Apras Jo Iea X adk1 ECHENY ] Aprug

HOMIOM PUE TITU UI HOHIIBJUI [RIPIEI0AUl 33rIEe SUIMo[fo] A)IfeIe] 9sed THId3-410YS ¢ J[qeL




4%

"5340 PanunHo?)

PasIPIEPUE]S as¢e,,
parnodat
10U WEP sresd ps-0g o8y
{0651} ‘SIDAR ST SIUDAY ISV | YSI) EIOSIULLA]
skep (0ns1) SAep STV 1TV *Aptgs 2101 2580 ‘Ineg m.ﬁxram ey
¥N VN VN 8T %L1 ¥ 3T 1B %01 (%0L) 2€0°L 0661-5861 sapcedsoney | -1g-siodEanmjy BJOSATTEA -
=0 .
0] 2ANTAE ONEL
sppo paisfpy
AW (£ZT
SO PT
(1048
0] QAFE]E Onel
sppo peysnipe %€7 "Siak o2 2By %61 ‘SIRA O 93y safe
a8y (671 9%T1 ‘IR 69-(9 0By A %0 ‘SIRL §9-03 98y shep IV SINV Y SITLENCD OF .
YN -1} 0Z1 % ‘Meak g9>23y | ggIe %8y Yt ‘S (9> 35y Sg18 %16 | (%EL) 080'9E 1661-686 e [ROTIT S | U [BUOTETHINAL o £-SISL
PSS ARl
00 ﬁo.ﬂb.m._uﬂﬁm
‘stpak Cge ode W
(O 1-80°T) 60'T Pe | ‘mant 0) sanepr sresk o
s1eaA po 01 C¢ 28 OLJRI SPPO D8y SNV L fenmg
@ {08 1-L2' 1) 8T paisnpy AN {L66T) (L661) IFv “Apms axegssiq
VAU O} IATERS QgRY (g1t fepdsoy jeirdson NV paseq Eitdsol
sppo pasulpy AW ~ZUDELT parioy 21ady ur AUQ 0% Yt JEioy 218y W AEO UL L% E VN L661-8361 wogegndod SN JEuoneN |
U3t O) DANIEOF
01381 SPPe
paIsRipY AN
STemert
T 1894 §9-67
01 9ATIR[5] ONB: %¥T “SIAK 6969 95y YhZ “W=A gy-ry a8y SEY
Sppo ppsipe %31 "SI 5-56 3Dy %Y SIWA gg-6¢ 2y 18I ApRS A PIS
a8y (90'1 % ‘SIe2L gh-0h BY sAzp %8 ‘sreh 6y-C 08y 548D [AY poseq Lueneing UCLERLE
VN S0 IET 948 "SI GE-CEITY | RTIR L BIT %Q ‘A 5¢-CE ABY 8T +WLT (%SL) €LTT 06615861 -ronendog ‘omHAIg VOINOW
. (pwz} (oo
§SELAATIR[RE DHEOA T oM I TIW 0T 3 W 20 monzodoxd)
TONORIRNT X35-35Y pasnipy | Ameg-eses ogieds-afy | Grueg-ese) | Aneg-oses ogicsds-oBy | Amerg-aseny | siofqusjo oN e x Aprus 3o 2GAT Howes 0y ApIg

panunguos €1 Iqe],




Sy

PasIpIvpuels 58y
TIUI OF dARLRI
sppo paysufpe
AN (99T 101D
sreak p)-gg pose 791 stk
TSTL W 20} TATIO/A €0 03V
Ot 19R3TR ANTElR; USTH 01 SANE[OE sres
GSED) USHR WBUNA 3ppo pajsnipe Bt 01 €7 PRRY
T USWOM 15ZTN0A A GO SV
o1 13m0 KFEIR 350 S1'0} $+'0 %LT ‘$H0af £1-C9 3By skep %Y "SRk pL-¢g 98y siep 186y "Ansida PG
‘24 | 's;madgon 08y vpL'srak 69 >28y | 8718 %9'3] %L '5I2e4 69 > o8y 8T %G (a78)} 6947 LEBI-BLBT TeSMH[D uredg ‘egosr) AODIDTE
USUE 0] SARER2
sppo paIsnipe i v _
23v (19 skep siep SPAV TV “Apujs QAP
YN -3L0) T T VN VLI %61 YN Qg 18 %Z1 (9649) 126 LB61-9861 aapoadsorg BIPOMS § IV Bi0gaipy
STEA SR PABY K
SINY 1TV Co
SAEp sAvp "APTLS POYCD IBORIAUGY,) A
ON VN YN | 0 %YIL ¥N QE 1R %52 (%99} £2Z 2661-2861 TEUIpIisuoT TOASH MIN _ASHIT
SIEA po 0D€ S L
maig s5%as i [suby
UBWE UT MR} TRE0M sigak e 2
BonoA uy sBny 9/ TR SSaf uondIguY
Ayerey ose)y "79°0=d sfep skep padY STV 1TV TEBdEIA
“TOROBIINL X8 9BY ¥N LA STIB%LT VN S118%01 {%9L) £L0S 1861-661 [BE TRORUT ) Nrrmuag usecy
EY-ER
2sPMap sreak ¢ £1m40
Joj uet 02 QARE %t T "SI9A 68-68 93Y %ST “ITOA £§-58 95V amwak 63 ,
(20'1-90°') L1 | w01 AR %61 ‘sreak 61-5L 28y %81 ‘uIwA §1-6L 39y -0C 95y SINY 4 TOHTRRT]
ORI Sppo PeIsRipe Sppo paisnfpe %ET SIS 69-50 08y (8661) %11 ‘S4204 696925y (s661) IV “ADTS [BIpIRO0 )
AN T0070>d a8y (071 %01 ‘SIeak 66-$5 9%y pesdsoy %0 "L §5-65 23y rendsag TruonEAasqa o Ansidy
TORORINDE x2S 23y U D8IY %9 ‘S1eak s> 38y UL %L 9T uof ‘STEak 05> 95y “woc Ty | (9%409) 88488 8661-F661 sanoedsorg VSN [EUOgEN
{omn) (som
YSLI2ARE[ TR0 UL TRWEOM T Uit 1 uaLe ux J0 vogodoxd)
TORORING] XI5-0FY pesnlpy | Aymg-eseoogredse8y | Ammg-esen | AnmereseouwadsoBy | Anjueresy) | sjslqusjoon Iz | Apmsgoadiy UoREX'] Apmg

panuno? €1 djqe ],




One year case fatality

There are fewer studics describing case fatality following AMI after 28 days, and even
fewer doing so in men and women separately. In addition, methodologies arc not
consistent in terms of whether the analyses include or exclude deaths within the first 28
days, one month or in-hospital time period. The study based on the Swedish National
Acute Myocardial Infarction Register reported one year age specific case fatality rates in

men and women after excluding deaths within the first 28 days (Table 14).'"

Age
standatdised casc fatality in 1995 at onc year was 35% in men and in women. Sex-based
differences varied according to age. The Trandoloapril Cardiac Evaluation (TRACE)
Study included 4501 men and 2170 woinen aged between 45 years and 86 years admitted
to coronary care units in Denmark following an AML® Oge yeur case fatality was 28% in
women and 21% in men. These figures did not cxclude early deaths and were not age
adjusted. A study carried out on 1551 men and 538 women admitted to hospital in San
Diego and Columbia with an AMI reported a one year case fatality of 13% in men and

. 115
11% in women.

These figures were unadjusted and excluded early in-hospital deaths.
The MITI Registry reported case fatality in men and women who admitted to coronary care
units in Washington between 1988 and 1994.'"™ In this registry, one year case fatality was
24% in women and 16% in men. Case fatality was not age adjusted. In the EPESE
Cohort, one year case fatality amongst thosc who survived the first 30 days was 21% in
women and 34.4% in men.”> The unadjusted female to male relative risk was 0.56 (0.31-
1.02). In the Géteborg Study, onc ycar unadjusted case fatality was 36% in women and

25% in men,” The unadjusted female to male relative risk was 1.54 (1.09-2.18).
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2.5.1 Trends in short term survival in men and women following AMI

Many of the studies that examined short term case fatality following AMI, have also
described trends in survival rates over time. 2 #51% Although a nomber of studies have
demonstrated a decline in short term case fatality over time in men and in women, the
results of these studies are not consistent. In addition, not all studies have presented sex
specific results or have adjusted survival to take account of variation in baseline

characteristics and other prognostic factors over time.'"

Many of the studies have
examined case fatality in all AMls and do not distinguish between first and subsequent
events.™ ™  Qther studics, including many of the MONICA Studics, have included deaths
following AMI that bave occurred in those individuals who die before reaching

hospital. 1:49;51;58

The Rochester (Minncsota) Epidemiology Project reported 28 day
unadjusted case fatality rates for incident AMI of 10% i men and 14% in women in
individuals hospitalised in 1979 (Table 15).% In 1994 the equivalent figures were 7% and
15%. No significant time trend was found in men or in women., The case fatality rate
decreased over time m people aged less than 75 years old, but did not change in those aged
greater than 75 years., Adjusted odds of death were not calculated for men and women
separately.  The Northern Sweden MONICA Project demonstrated a significant
immprovement between 1985 and 1994 in short term survival following an acute myocardial
infarction.”?  Age standardised 28 day casc fatality fell from 15% in men and 26% in
women in 1989, to 10% in men and 18% in women in 1994, Previous avalysecs used
multivariate modelling to explore sex differences in changing case fatality and found that
after adjusting for other prognostic factors, the trends were only significant in men in
whom adjusted odds of death declined by 56% in men between 1985 and 1994,
p<0.0001.""® The adjusted odds ratio in women was 0.95, p=0.390. The Mimesota Heart
Survey demonstrated a decline in 28 day case fatality in men and women.™ In men case
fatality fell from 13% in 1985 to 10% in 1990 (adjusted relative risk 0.74, 95% CI 0.58-
0.96). In women the equivalent figures were 15% and 12% (adjusted relative risk 0.84,
95% CI 0.62-1.13). The National AMI Register in Sweden reported declines in 28 day
case fatality in men and women between 1987 and 1995, Age standardised case fatality
declined from 30% to 23% in men and from 28% to 23% in women. Multivariate
modelling was not carried out. Data derived from the National Hospital Discharge Survey
demonstrated a significant decline in in-hospital case fatality following AMI in men and in
women.” Age adjusted in-hospital case fatality fell from 7% to 3.4% in men and fom
8.2% to 4.4% in women between 1988 and 1997. The average annual percentage decline

in case fatality was greater in oldcr men and women compared to younger men and
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women, although these figures were not reported. No clear trends i in-hospital case
fatality between 1975 and {988 were observed in men or women in the Worcester Heart
Attack Study.®® In the ARIC Study, the age adjusted 28 day case fatality rate fell by 4.1%
per year in men and by 9.8% per year in women between 1987 and 1994.7” This decline
was statistically significant only awmong women. The Ontaric Myocardial Infarction
Database was used to describe 30 day and one year survival in 89,456 patients who were
hospitalised between 1992 and 1997 following an AML'® There was a gradual decline in
overall 30 day case fatality in men and women during this period. Case fatality fell from
12.8% in men and 20.1% in women in 1992 to 11.6% in men and 19.1% in women in
1996. This trend was significant only in men. The declines were also significant in
younger and older age groups, though sex specific analyses were not reported. Risk

adjusted rates were not reported for men and women separately.
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One year case fatality

Again there are few studies that have reported trends in one year case fatality. The study
bascd on data from the National AMI Register in Sweden found that one year case tatality
improved in men and women between 1987 and 1995.% Age standardised case fatality fell
from 44% in men and 43% in women in 1987 to 35% in both sexes in 1995.  Age specific
rates were not reported. In the Ontario Myocardial Infarction Database there was a gradual
decline in overall one year case fatality in men but not in women between 1992 and
1996.'% Case fatality fell from 20.3% in 1992 to 19.1% in 1996 in men. In women case
fatality remained relatively stable at 29.8% in 1992 and 29,9% in 1996. Virtually all of the

improvement in one year survival in men occurred within 30 days of the AMI.
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2.6 Longer term Survival in men and women following first
AMI

There are many fewer studies examining the longer term prognosis in men and women
following AMI than there arc examining short term case fatality (Table 17). Those that do
exist are not consistent in their chosen end points or in their reporting of sex specific
data.’!"" "% For example the original Worcester Heart Aftack Study looked at survival
between one and 14 years but did not report these data in men and women.>® The authors
did however observe that no significant sex differences in either crude or age adjusted long
term case fatality were seen. The Worcester Heart Attack continued and later analyses
have reported two year case fatality in men and women survived hospitalisation for AMI
between 1975 and 1995."Y The overall two year case fatality rate was higher in women,
28.9% than in men, 19.6%. The effect of sex varied with age. The Minnesota Heart
Survey reporied three year case fatality in men and women aged 30 to 74 years between
1985 and 1990.°° Three year age adjusted case fatality in individuals with a first AMI in
1990 was 18% in men and 24% in women. The REGICOR Study examined three year
case fatality in men and women who had survived the first 28 days following their first
AML® Unadjusted three year casc fatality was 22% in men and 10% in women. The
study only included individuals aged 25 years to 74 years. The TRACE Study examined
longer term survival in men and women admitted to coronary carc units between 1990 and
1992. Paticnts were enrolled in the study between 1990 and 1992 and were followed up
until 1994.%°  Average length of follow up was not reported. After adjusting for age and
excluding deaths occurring within the first 30 days, men had a 20% increased risk of death
in the longer term (bazard ratio 1.2, 95% CI 1.1-1.3). A study was carried out using the
Alberta Health and Wellness databases which included information on 7158 women and
15809 men admitted to hospital following an AMI between 1993 and 2000.%° At five years
crude case fatality was 38.8% in women and 26.8% in men. A study using the Helsinki
Coronary Registry examined five year case fatality in 388 men and 178 women with a first
AMI occurring between 1970 and 1971."! Five year age adjusted case fatality excluding
the first 28 days was 17.3% in women and 26.3% in mcn. The sex difference was not
statistically significant. In the Danish Verapamil Infarction Trial, patients were followed
up for ten years.'" Unadjusted case fatality at ten years excluding deaths within the first
15 days was 58.7% in men and 60.9% in women. After adjustment for age, long term casc

fatality was similar in men and women.
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2.6.1Trends in longer term survival in men and women following AMI

There are few studics deseribing trends in longer term case fatality following AMI. In
addition, the time periods chosen are not consistent so that comparison between studics is
not easy. The Minnesota Heart Survey reported three year case fatality rates in men and
women between 1985 and 1990 (Table 18).”° Age adjusted case fatality following a first
AMI declined in men and women during this time. Jn men case fatality fell from 21% in
1985 to 18% in 1990 and in women from 29% to 24%. Ncither of these falls was

statistically significanl as demonstrated by the relative risk ratios.
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2.7 Factors affecting survival following AMI in men and
women

2.7.1Age

Survival following AMI

The effect of age on swrvival following AMI has been extensively discussed in the
literature. Age is widely reported to be strongest predictor of survival following AMI in
men and women and sex differences in survival have often been atiributed to differences in
the age distribution of men and women. However many studies adjust for age but do not

. . . 6v1|3
examine the magnitude of effect of age in men and women.”®

Age is not always
included in models as a categorical variable so that the interpretation of its effect may not
be straightforward. The Swedish National Myocardial Infarction Register Study reporied
age and scx specific 30 day case fatality rates.''! Case fatality was only 8% in men and
14% in women aged less than 50 years but rose to 63% in men and 60% in women aged
85-80 years. The TRACE Study examined prognostic factors for 30 day case fatality
following AMI in men and women separately.®® In a multivariate model, a one year

increase in age was associated with a 4% increase in the risk of death in men and women.

Determining the effect of age on swrvival following AMI is hindered by a lack of
cansistency in the age categorisation applied to the study populations involved and also by
the tendency towards describing the effect of age on survival in the whole study population
rather than men and women separatcly. In addition, many studics have reported age
adjusted results so that the effect of age cannot be determined or described from the

analyses performed.

Short term survival

A number of studics have reported short term age stratified case fatality rates in men and
women following AMLY#3ULUT 5y gl these studies, case latality rates risc
substantially with increasing age. For example in the National Registry of Myocardial
Infarction 2, 30 day casc fatality rose steeply with increasing age from 2.9% in men aged

less than 50 years to 25.3% in men aged 85-89 ycars.”®

There was a corresponding
increase in women from 6.1% to 24.2%. In the Swedish National Register, 28 day case
fatality rose from 5.7% in men aged 30-49 years to 43% in men aged 85-89 years.'!! The

corresponding figures in women were 10.1% and 40.2% respectively. Apge has been
59



consistently shown to have a powerful effect on prognosis, though the magnitude of that
effect varies according to the study type and population. There are very few studies that
have provided data regarding the independent effect of age on survival in men and women
after adjusting for other baseline variables, The MONICA Breman Study reported the
effect of age after adjusting for other baseline variables and found that every additional
year led to an increased risk of 4% in 28 day casc fatality.'”* Separate models were not
carticd out in men and women. The Swedish MONICA Project also examined the

independent effect of age on survival, but again not in men and women separately.®

Longer term survival

There are few studies that have described the effect of age on longer term survival in men
and women following AMI. Those that have examined longer term survival have usually
presented their results using Kaplan Meier Survival Curves so that case fatality rates
cannot be quantified casily. In the Worcester Heart Attack Study two year case fatality
rates in men hospitalised with AMI who survived to discharge, increased from 6.0% in
those aged less than 50 years to 51.3% in those aged greater than 79 years.'™® The
equivalent figures in women were 8.9% and 46% respectively. There are no studies that
report the effect of age on the adjusted risk of longer term case fatality following AMLI in

men and women.

2.7.28ex

Short term survival following AMI

Sex specific data are not always examined or reported. In addition, studies do not
consistently examine the independent effect of sex on survival after adjusting for other
prognostic factors, so that it may not be clear whether observed sex dilferences are due to
sex ditterences in baseline characteristics such as age. In the Rochester (Minnesota)
Epidemiology Project sex diffcrences in short term survival were not modelled in
muiltivariate analyses, making it difficult to make valid comparisons between men and
women.”® Most studies that have examined short term case fatality in men and women
have reported higher unadjusted case fatality in women, 359859828515 g dies that bave
gone on to adjust for sex differences in age and other prognostic factors have found
conflicting results. It is not universally accepted that sex is an independent predictor of
short term survival and a number of studies have attributed sex differences in survival to

variation in baseline characteristics such as age and comorbid diagnoses.''* The MITI
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registry cxamined in-hospital survival in men and women admitted to coronary care.'!?
Multivariate modelling adjusted for age, sex, history of congestive cardiac failwre and of
previous AML. Women were still more likely to die with an odds ratio of 1.22 (95% CI
1.06-1.39).

Studies that have found that sex is not an independent predictor of short term survival

In the MONICA Bremen Study, 28 day case fatality was significantly higher in women
(23.1%) than in men (16.1%).? Adjusting for sex differences in age reduced but did not
climinate the excess risk seen in women. Controlling for previous use of inotropic
medicine and diuretics, during the event receipt of thrombolysis and platelet inhibitors and
age in logistic regression analyses resulted in a similar 28 day mortality risk after acute
myocardial infarction for both sexes (female/ male odds ratio=1.13, 95% CI 0.86-1.50).
In the Worcester Heart Attack Study in hospital survival was similar in men and women
after adjusting for prognostic factors including age in a multivariate model (odds ratio
0.90, 95% CI 0.70-1.16).° The factors controlled for in the multiple regression models
included age, scx, year, medical history, AMI location and type, peak serum creatine
kinase levels, congestive heart failure, cardiogenic shock as well as medication and
surgical intervention. Age sex interaction terms were not explored in the models. In the
Northern Sweden MONICA Project unadjusted case fatality was significantly lower in
men than in women (12,7% versus 21.2% respectively). * In a multivariate model, the sex
difference in 28 day case fatality was largely deterinined by other variables so that sex was
not an independent predictor of outcome. Age sex interactions were explored but none
were found to be statistically siguificant. Multiple logistic regression models included sex,
age, diabetes, time to admission, admission to coronary care, thrombolytic therapy and
smoking. In thc EPESE Study which only included individuals aged 65 years and over
hospitalised with AMI, unadjusted 30 day case fatality was 21.4% in women and 25% in
men.?  After adjusting for demographic factors, comorbidity, functional status,
psychosocial factors and clinical severity the female to male relative risk was 0.85 (0.41-

1.76). Case fatality at 30 days did not therefore differ significantly between the sexes.

Studies that have found that sex is an independent predictor of short term survival

In the National ITospital Discharge Survey, unadjusted and adjusted survival was higher in
women than in men except in the very elderly.”® Multivariate logistic regression was
carried out on the whole group and in two age groups; age 35-64 years and age 64 and

older. The models included age, sex, hypertension, hyperlipidaemia, diabetes, cardiogenic
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shock, revascularisation, heart failure and length of stay. After adjusting for these factors,
sex remained a significant predictor of in hospital case fatality with the odds of death 13%
greater in women relative to men (odds ratio 1.13, 95% CI 1.12-1.13). The sex difference
in survival was greater in younger than in older individuals. In the age group 35 to 64
years, the odds of death were 28% greater in women than in men. In individuals aged 65
and over, this figure declined to 9%. The MITI registry examined in-hospital survival in
men and women admitted to coronary care.''” Multivariate modelling adjusted for age,
sex, history of congestive cardiac failure and of previous AMI. Women were still more
likely to die with an odds ratio of 1.22 (95% CI 1.06-1.39). In ISIS-3 the unadjusted odds
ratio of death among women compared to men was 1.73 (95% CI 1.61-1.86). Adjusting
for age reduced this odds ratic to 1.20 (95% CI 1,11-1.29). Adjustment for other
differences in baseline characteristics further reduced the odds ratio to 1.14 (95% CI 1.05-
1.23). Multiple logistic regression models included the variables: age, scx, time since
onset of pain, systolic blood pressure, heart rate, previous AMI and stroke, diabetes,

smoking and ECG findings.

Studies that have found an interaction between sex and age in shori term survival

In the Swedish National Acute Myocardial Infarction Register the age adjusted odds ratio
for 28 day case fatality for women compared to men was 0.98 (95% CI 0.96-1.00). '!!
This disguised variation between age groups in men and women. Women aged less than
75 years had a worse prognosis than men, For example, the odds ratio in women aged 30
to 49 years compared to men of the same age was 1.84 (95% CI 1.56-2.18). Conversely,
women aged 75 years and over had a better prognosis than men. Formal testing of an age
sex interaction was not reported. Case fatality was adjusted only tor age and multivariate
modelling was not carried out. The National Registry of Myocardial Infarction 2 found
that sex-based differences in case fatality varied according to age, and that younger women
but not older women had higher case fatality rates than men of the same age.” Among
patients less than 50 vears the casc fatality rates were twice as high in women as in men.
The difference in the rates decreased with increasing age and was no longer significant
after age 74 years. An age sex interaction term was found te be highly significant,
p<0.001. Multivariate analyses showed that the odds of death were 7% greater in women
than in men for every five years decrease in age. In the Danish Verapamil Infarction Trial
there was a significant interaction between age and sex for case fatality at 15 days,
p=0.02.""* Case fatality was higher in younger women compared to younger men but was

similar in men and women from age 64 years. The REGICOR Study examined survival in
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men and women following a firtst AMI, and found a significant interaction between age
and sex. Unlike the other studies they found that women aged less than 65 years bad a

lower risk of death at 28 days than men.®

The multivariable adjusted odds ratio for
women relative to men was 0.45 (0.19-1.04) in individuals aged less than 05 years.
Women aged 65 to 74 years however had a higher early risk of death than men of a similar
age with an adjusted odds ratio of 1.62 (1.01-2.66). The difference in the results between
this and other studies is attributed to differences in study design and methodologies and
possibly because of differences in the incidence rate of AMI between Soothern European

Countries and American or Northern Europeun Countries.

One year case fatality

In the Swedish Acute Myocardial Infarction Register, the effect of sex on case fatalify at
one vear in those individuals who survived the first 28 days, varied according to age.'"
4.0% of women and 2.9% of men aged less than 50 years were dead within one year {odds
ratio 1,37, 95% CI 1.06-1.76). One year case fatality increased to 11% in men and women
aged 65 to 69 years. After the age of 69 years, women had a small survival advantage.
There was a significant interaction between age and sex (p<0,0001). Tn the MI'TT Registry,
one year case fatality was similar in men and women after adjusting for age and other

clinical and treatment variables.!'®

In the Goteborg Study, unadjustcd one year case
fatality was 25% in men and 36% in women. ™ After adjusting for age, sex was no longer u
significant predictor of oulcome with an age adjusted relative risk of 1.06 (0.82-1.37).
Early deaths were not excluded and the authors concluded that the increased case fatality
seen at onc ycar could be accounted for by older age of women. In the EPEST. Cohortt
Study, women were almost twice as likely to survive one year compared to men both
beforc multivariable adjustment (relative risk 0.56, 95% CI 0.31-1,02) and aficr controlling
for other prognostic factors (relative risk 0.44, 95% Cl 0.20-0.99).” One year survival
excluded deaths within the first 30 days.

Longer term case fatality

In the TRACE Study the effect of sex was examined using Cox’s Proportional Hazard
models to the end of the study period, after cxcluding the first 30 days.’® Average follow
up was between two and four years. After adjusting for age, men had a significantly
increased risk of death in the longer term, hazard ratio 1.20 (1.10-1.31). When other
factors including body mass index, previous AMI or angina, creatinine, heart failure,

diabetes, thrombolytic therapy and hypertension were tuken into account, the risk of death
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remained elevated in men compared to women with a hazard ratio of 1.16 (1.03-1.31). The
authors therefore concluded that men had an increascd longer term mortality refative to
women that was not explained by variation in age and other factors. In the Worcester
Heart Attack Study, no significant sex differences in either crude or age adjusted long term
survival were seen.® Future analyses however on an cxtended database did however
reveal sex differences in two year case fatality following discharge with AML'® There
was a significant interaction between age and sex and only women younger than 60 years
had a higher mortality rate than men of a similar age. The age adjusted hazard ratio of
death for women compared to men was 1.40 in those younger than 60 years of age, 1.05 in
those aged G0-69 years and 0.95 in those at least 70 years old. This rclationship was not
altercd by adjusting for other factors including demographic chavacteristics, clinical history
and treatment. 'The hazard of death for women compared to men increased by 15.4% for
every ten year decrease in age. In the MITI Study the two years unadjusted case fatality

rates were 29% in women and 20% in men.'"

The adjusted hazard ratio for death in
women compared to men was 0.92 (0.84-1.00). After excluding early in-hospital deaths
there was a trend towards improved survival in women. The age adjusted hazard ratio was
0.87 (0.79-0.96). ln the Alberta Study which looked at five year survival, sex was not a
significant predictor of five year case fatality but did demonstrate a significant interaction
with age so that its effect could not be simply described.®® Higher unadjusted case fatality
in women was confined to those aged less than 05 years who were at a significantly higher
risk even after adjustment. In the Danish Verapamil Infurction Trial the overall age

14

adjusted hazard ratio for women versus men was 0.90 (0.80-1.01). There was no

interaction between age and sex for long term case fatality.

2.7.3S0cioeconomic deprivation

Short term case fatality

There are few studies that have examined the relationship between socioeconomic
deprivation and survival following AMI in men and women and the literature that does
exist is not consistent in its findings. Most studies that have examined the rclationship

between socioeconomic deprivation and survival following AMI have looked at short term

case fatality.

Many studies have not reporied sex specific data or have excluded women
fiom the study population.'”?* A number of studies examining case fatality in men and
women have included sociocconomic factors in multivariate models but have not reported

their independent effects.”? The Glasgow MONICA Coronary Event Register examined
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the effect of socioeconomic group on short term survival on 2568 men and 1059 women
aged 25 to G4 years admitted to hospital following an AML” They found no social class
variation in in-hospital case fatality in men or women. There was however a
socioeconomic gradient in the proportion ¢f men and women reaching hospital alive with a
decreasing proportion of men and women in more deprived quarters reaching hospital
alive. In the FINMONICA Myocardial Infarction Register Study the age adjusted
mortality rate ratios for death within 28 days showed three times higher mortality rates in
the low income category compared with the high income category.”” The findings were
similar in women. Actual case fatality rates were not reporfed. Data fiom the Ontario
Myocardial Infarction Database was uscd to examine the effect of sociceconomic status on
one year case fatality following AML'** The study found that income was a consistent
predictor of case fatality and that this effect was substantial. The effect was consistent
amongst age groups. Although the study included men and women and adjusted for the

effect of sex, it did not examine the effects of income m men and women separately.

2.7.4 Diabetes

There are a number of studies that have examined the impact of diabetes on survival
following AMI in men and women. Most studies have looked at diabetes as a predictive
variable in multivariate analyses examining survival following AMI, whereas a smaller

number have only included those individuals with a diagnosis of diabetes and AMI,'*

Short term case fatality

A limited number of studies have found that women are at an increased risk of death after
AMI compared to men with diabetes.*”?® Not all these studics have disentangled the
effects of sex and the effects of diabetes and any intcraction between then, on case fatality.
The Worcester Heart Attack Study cxamined sex differences in short and longer term
survival following AMI in 1354 men and 1280 women between 1975 and 1999.'%
Unadjusted in-hospital casc fatality rates were higher in women than in men. Average in-
hospital case fatality was 14.9% in men and 21.3% in women. Women with diabetes
remained at a significantly increased risk of in-hospital death compared to men with
diabetes afler adjusting for age, comorbidities and AMI associated characteristics. The
adjusted odds ratio was 1,37 (1.08-1.75). Compared to the referent group of men without
diabetes, women without diabetes had an increased risk of in-hospital death with an
adjusted odds ratio of 1,06 (0.90-1.24). Women with diabetes had an incrcased risk of 1.24

(1.02-1.51) when compared to women without diabetes whilst men with diabetes had an
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increased risk of 1.05 (0.85-1.29) when compared to men without diabetes. In the
Secondary Prevention Reinfarction lsracli Nifedipine (SPRINT) Study, diabetes was a
significant predictor of in-hospital death after AMI in women but not in men.””® After
adjusting for age as well as clinical variables, the relative odds of death in women with
diabetes compared to women without diabetes was 1.92 (1.4-2.55). In men there was an
increased risk of 24% which was not significant. The MONICA Project in New South
Wales examined 28 day case fatality in 3643 men and 1679 men admitted to hospital
following a first AMI between 1985 and 1994, The age adjusted 28 day case fatality rate
for women with diabetes (25%) was significantly higher than for women without diabetes
(16%). The age adjusted relative risk was 1.56 (1.19-2.04). The difference in men was
also significant (25% with diabetes and 20% without diabetes, relative risk 1.25, 1.02-
1.53).1% However, after adjusting for age, year of diagnosis, smoking,
hypercholesterolaemia and hypertension, the increased risk associated with diabetes was
no longer statistically significant in men. The authors therefore concluded that the effect
of diabetes on short term case fatality was therelore greater in women than in men. Other
studies have found no significant difference in the effect of diabetes in men and women on
survival following AMIL**"? In the National Registry of Myocardial Infarction 2, women
were at increased risk of in-hospital dcath after adjusting for clinical and treatment
variables.””' The adjusted odds of death in women compared to men was similar in people
with diabetes, odds ratio 1.25 (1.17-1.35) and people without diabetes, odds ratio, 1.32
(1.25-1.39). Diabetes had a similar effect on case fatality in men, odds ratio 1.45 (no CI),
and in women, odds ratic 1.38 (no CI). In the Diabetes Mellitus Insulin Glucose Infusion
in Acute Myocardial Infarction (DIGAMI) Study which examined one year case fatality in
men and women with diabetes, sex was not an independent predictor of outcome after

adjusting for other factors.'*°

Longer term case fatality

There are far fewer studies that have examined the impact of diabetes on long term
survival following AMI in men and women, These studies have not been consistent in
their results but have generally shown a greater impact of diabetes in women than in men
on long term case fatality following AML ™4 1y the Framingham Study men and
women who had survived an AMI were followed up for 34 years."® Diabetes was an
important factor in determining survival. In individuals with diabetes, the age adjusted risk
of fatal coronary heart disease was increased more in men than in women. The age
adjusted relative risk for fatal coronary heart disease was 1.8 (1.2-2.9) in men and 2.6 (1.4-

4.7) in men. The Determinants of Myocardial Infarction Onset Study included 1935 men
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and women hospitalised with AMI between 1989 and 1993."° During an average follow
up period of approximately four years, the risk of dying in patients with diabetes compared
with patients without diabetes was almost two times higher among women compared to
men. In ithe Worcester Heart Attack Study the differences in post-discharge survival
between men and women with diabetes declined during the ten year follow up period.'®
There were no significant differences in long term survival rates between men and women
with diabetes afler adjusting for other prognostic factors. In the SPRINT S{udy the risk of
death up to ten years after an AMI was higher among women with diabetes who were
treated with insulin than men with diabetes who were treated with insulin.™®® However
long term case fatality was similar in men and women treated with oral hypoglycaemic
agents. One study has shown that the effect of diabetes is stronger on long term than short
term case fatality, and that the impact accelerates over time.'** Sex specific results were

not reported.

Diabetes is the most widely studies comorbid condition in relation to AMI survival. There
are fewer studies that have examined the independent effects of other comorbid conditions

on the prognosis following AMI in men and women.

2.7.5Hcart failure

Short terne case fatality

There are far more studies that have looked at the development of heart failure following
AMI than there are that have examined the association between pre-existing heart failure
and AMI survival. The occurrence of heart failure in patients with AMI has been
consistently recognised as a significant and powerful predictor of prognosis, with
individuals who develop heart failure experiencing poorer survival than those who do not.
The National Registry of Myocardial Infarction database 2 and 3 included data on 605,500
patients hospitalised with AMI between 1994 and 2000. Patients with a previous history of
heart failure were excluded from the study.®® Of those hospitalised with AMI, 29%
developed heart failure during their admission. The unadjusted in-hospital casc fatality
rate for patients with AMI complicated by heart failure was 24% compared to 6.2% in
patients without heart failure. After adjusting for clinical and demographic factors, the
odds of dying remained significantly elevated in patients with heart tailure (adjusted odds
ratio 3.8, 95% CTI 3.7-3.9), compared to those without heart failure. Sex specific data were
not presented and gender effects were not examined. In the Worcester Heart Attack Study,
heart faiture developed in approximately 38% of patients with AMI over the 20 year study

67



period.””” In 1993 to 1995 the in-hospital case fatality rate in patients with heart failure
was 17.7% compared to 7% in those without heart failure. The multivariable adjusted odds
of dying in those with heart faiture was 2.71 (2.31-3.18) compared to those without heart
failure. Again sex specific analyses were not repoited, although sex was included in the

multivariate models. Both of these studies included first and recwrrent AMIs.

Longer term case fatality

The Rochester Epidemiology Project examined the development of new onset heart failure
in 1915 individuals with a first AMI and no prior history of heart failure.'*® Ofthese, 41%
developed new onset heart failure during an average of over six years follow up. Survival
was examined at one and five years after the onset of heart failure. In those patients who
developed heart failure, malc sex was associated with a 38% increase in the risk of death
compared to female sex after adjusting for age and other prognostic factors. Survival was

not compared between those who did and did not devclop heart failure.

2.7.60Chronic obstructive pulmonary disease

There are few studies that have included COPD in their description of baseline
characteristics or in their analysis of prognostic factors following hospitalisation for AMI.
No studies have examined the prognostic significance of a COPD diagnosis on ouicome in
men and women separately. The Cardiovascular Cooperative I'roject examined one year
case fatality in 54,962 patients hospitalised with AML'" Of these, 21% of men and 18.7%
of women had a diagnosis of COPD or asthma. In 23% of men and 15% of women the
diagnosis of COPD or asthma was severe. Unadjusted one year case fatality was 23.3%
amongst those with a diagnosis of severe COPD or asthma compared to 10% in those
without COPD or asthma. Sex specific figures were not reported. The TRACE Study
examined the relationship between COPD and survival following AMI'® Unadjusted case
fatality was 13.7% at 30 days, 27.8% at one year and 57.1% at five years in patients with a
diagnosis of COPD compared to 12% at 30 days, 22.5% at one year and 42.5% at five
years in thosc without a diagnosis of COPD. The overall unadjusted relative risk of COPD
was 1.49 (1.35-1.65). In multivariate analyses, COPD was an independent predictor of
long term case fatality after adjusting for other factors. The relative risk was 1.15 (1.04-
1.28). Sex specific analyses were not carried oul. Sub-analyses were performed to
examiue the interaction of a COPD diagnosis with congestive heart failure. These analyses
revealed that COPD was a predictor of long term case fatality following AMI only in those

patients without a diagnosis of congestive heart failure. The SPRINT Study examined the
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relationship between COPD and outcome and found that it was not a significant predictor

of five year survival after adjusting for other factors.

2.77.7 Atrial fibrillation

Many of the studies that have described the incidence or prevalence as well as the
prognostic significancc of atrial fibrillation are clinical trials. The study populations of
clinical trials tend to be younger and fitter and arc rarcly gencralisable to the general
population. A number of studies, such as GISSI-3, have distingunished between new-onset
atrial fibrillation and chronic atrial fibrillation.'”” Previous studies have reported
conflicting findings regarding the progunostic significance of atrial fibrillation and AMI and
there is some evidence to suggest that this may depend upon the time of atrial fibrillation
onset. Both the GUSTO I Trial and the Cooperative Cardiovascular Project found that
patients with atrial fibrillation on arrival to hospital had only a small risk of mortality
whereas those who developed atrial fibrillation during hospitalisation had a substantially
increased risk of death.”*" A Japanese Study that examined 1039 paticnts hospitalised
with AMI also found that the onset time of atrial fibrillation was a important parameter in
determining the impact of atrial fibrillation on prognosis.”” None of these studies have

reported sex specific analyses.

Short term case fatality

The Cooperative Cardiovascular Project cxamined the prevalence and prognostic
significance of atrial fibrillation in AML*' The study was confined fo individuals aged
greater than 64 years. Palients with atrial fibrillation had higher in-hospital, 30 days and
one year case fatality. Overall case fatality was 29.3% at 30 days and 48.3% at one year in
patients with atrial fibriflation compared to 19.1% and 32.7% in those without airial
fibrillation. Sex specific data were not reported. When adjusted for other prognostic
tactors, atrial fibrillation increased the odds of death by 20% at 30 days and by 34% ut one
year. The TRACE Study examined the occurrence and prognostic significance of atrial
fibrillation following AMI.” Unadjusted in-hospital case fatality was 18% in patients with
atrial fibrillation which was significantly higher than in patients without atrial fibrillation.
Afler adjustment for baseline characteristics, the presence of atrial fibrillation increased in
hospital case fatality by 50% (odds ratio 1.5, 95% CI 1.2-1.8).
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Longer term case fatality

There are fewer studies examining the association between atrial fibrillation and longer
term survival following AMI. In the TRACE Study, five year case fatality excluding in-
hospital deaths was clovated in individuals with airial fibrillation when compared to those
without this diagnosis (hazard ratio 1.3, 95% CI 1.2-1.4).>° Again, sex specific analyses
were not reported. The SPRINT Trial examined the relationship between paroxysmal
atrial fibrillation and Jong term survival following AMIL'® Patients with paroxysmal atrial
fibrillation who survived hospitalisation had approximately two-fold higher five year case
fatality rates when compared to those without paroxysmal atrial fibrillation (43.5% versus
25.4% at five years). The multivariate adjusted relative risk associated with paroxysmal
atrial fibritlation was estimated to be 1.28 (95% 1, 1.12-1.44).

2.7.8Hypertension

Many of the studies that have examined prognosis following AMI have inchuded
hypertension in their description of baseline characteristics and analysis of potential
independent prognostic factors. However, as [or other baseline characteristics, few of
these studies have reported sex specific analyses. In addition the definition of hypertension

varies, may be based on different criteria and is not always described.

Short term case faiality

The Rochester, Minnesota Study examined the relationship between hypertension and
survival following AMI in 1321 individuals diagnosed with first AMI between 1960 and
1975."" 30 day case fatality rates were elevated in individuals with liypertension. The age
adjusted 30 day case fatality rate was 13% in nonmotensive and treated hypertensive, 16%
in borderlinc and 19% in untreated hypertensive patients. Sex specific data were not

reported.

Longer term case fatality

The Framingham Heart Study examined the relationship between pre-existing hypertension
and the risk of adverse outcomes after initiai AML'* Mean follow up was 7.85 years.
Median survival was 12.19 years, 8.8 years and 4.18 years among normotensive, untreated
hypertensives and treated hypertensives respectively.  After excluding deaths within 30
days, and adjusting for other prognostic factors, untreated and treated hypertensives had an

increased risk of death (hazard ratios relative to normnwotensive group, 1.19 and 1.69
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respectively)., The Survival and Ventricular Enlargement (SAVE) Clinical Trial examined
and compared autcomes in 906 patients with hypertension and 1325 patients without
hypertension.'”  All patients had survived an AMI and had left ventricular systolic
dysfunction. Mean follow up was 42 1 10 months. Case fatality was higher in patients
with hypertension than in those who were normotensive, 27,4% versus 19.3%. After
adjusting for known risk factors, paticnts with hypertension had a significant increase in
the risk of death (hazard ratio 1.23, 95% CI 1.02-1.53). Sex specific results were not

reported.

2.7.9Renal impairment

1t is only relatively recently that studies have examined the relationship between renal
impairment aond outcome following AMI.  Survival of patients with renal failure is
considerably worse than survival of patients without renal failure and patients with other
comorbid diagnoses. There is however a lack of data describing the impact of renal
impairment on survival following AMI in men and women separately as studies have
usually categorised risk in terms of the degree of renal impairment rather than on the basis
of sex. In addition many of the multivariate models that have been used to cxamine the
proguostic significance of factors thought to affect survival have included sex. For renail
[ailure, the interpretation of these findings is complicated by the fact that sex is
incorporated mto the estimation and definition of glomerular filtration rate, creatinine
clearance and elevated creatinine levels. This may bias the results of any multivariate

analyses that further adjust for the effects of sex.

Short term case fatality

Data from the Mayo Clinic and the Veterans Affuirs Iospital at the University of San
Francisco illustrated the signiticant excess mortality risk faced by those with renal
impairment who had experienced an AML” Renal function was estimated according to
creatinine clearance and stratified into five groups. In-hospital case fatality rates were 2%
in patients with nommal renal function, 6% in those with mild renal failure, 14% in thosc
with moderate repal failure and 21% in those with severe renal failure, The adjusted risk
of death followed a similar gradation of risk with mild venal failure being associated with
an odds ratic of 1.9 (1.1-3.1) and severe renal failure an odds ratio of'5.1 (2.2-12.1) rclative
to normal renal function. Sex specific data were not reported. Data pooled from the
Thrombolysis In Myocardial Infarction (TIMI) trial 10A, 10B, and 14 trials, were used to

examine the association betwcen impaired repal function and 30 day case fatality in
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individuals hospitalised following an AMI who had been treated with thrombolysis.'** The
study found that impaired renal function was associated with increased case fatality after
adjusting for other prognostic factors. Renal impairment was measured using creatinine
levels and creatinine clearance. For both measures there was a stepwise increase in casc
fatality among patients with normal, mildly and severely impaired renal fumction. The
odds ratio for death in individuals with severe renal impairment relative to normal renal
function was 3.81 (95% CI 2.57-5.65), as measured by creatinine clearance, No sex
specific data were reported. Renal impainment has also been shown to relate to one year
case fatality. The Cooperative Cardiovascular Project also found that renal impairment
was an independent predictor of death following an AMI. Unadjusted one year case
fatality was 24% in those with normal renal function, 46% in those with mild renal
impairment and 66% in those with moderate renal impairment.® A study carried out in
Boston and Framinghamn, Massachusetts, examined one year case fatality in 562
individuals hospitalised following AMI between 1991 and 1992."°  22% of these
individuals had a raised creatinine level, One year case fatality was 40% in these
individuals compared to 15% in those with a normal creatinine level. After multivariate
adjustment, one year case fatality remained elevated in individuals with raised crcatinine
with a hazard ratio ot'2.40 (1.55-3.72).

Longer term case fatality

There are few studies that have examined the longer term prognosis of individuals
Lospitalised with AMI who also have renal failure. The United States Renal Data System
was used to identify those individuals on renal replacement therapy who were bospitaliscd
with a first AMI between 1977 and 1995.1° Case fatality in these individuals was 51.8%
at two years and 70.2% at five years. The Mayo Siudy followed-up individuals
hospitalised with AMI for up to five years and found an increased long term risk of death
in individuals with renal dysfunction who were hospitatised with AML’® The adjusted
hazard ratio was 5.4 in patients with end stage renal disease compared to those with normal
renal function. Again therc was a gradation of risk of death associated with the degree of
renal impairment and individuals with mild renal insufficiency had 2.4 times the risk of

death compared to those individuals with normal renal function.

2.7.10 Other vascular diseases

As for COPD there is a lack of data describing the prevalence and prognostic significance

of other vascular diseases in men and women following hospitalisation with AMI.  The
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SPRINT Trial, which was carried out between 1981 and 1983, reported a peripheral
vascular disease prevalence of approximatcly 6% in men and women hospitalised with a
first AML!%  In-hospital, one year and five year case fatality rates were significantly
higher amongst those with a diagnosis of PVD compared to those without a diagnosis of
PVD. One year and five year case fatality rates excluded in-hospital deaths. Case fatality
in those individuals with a diagnosis of PVD was 24% in-hospital, 12% at one year and
33% at five years. The same figures in those without a diagnosis of PVD were 13%, 7%
and 22% respeciively. The multivariate adjusted odds of death for in-hospital case fatality
following AMI in patients with PVD relative to those without PVD were 1,37 (1.03-1.83).
PVD was not independently associated with longer term (mean follow-up 5.5 years) case

fatality. Sex specific figures were not reported.

2.7.11 Previous coronary heart disease

Short term case fatality

A number of studies have included a previous history of angina in their description of
baseline characteristics of individuals hospitalised with AMI and analysis of prognostic
factors. Studies have tended to usc different definitions of angina and age and sex specific
figures are rarely reported. It has been estimated that approximately one half of
individuals hospitalised with AMI have a history of angina pectoris.'*’ Studics examining
the prognostic significance of previous angina in individuals hospitalised with AMI have
reported contlicting resulis,'™® ' A number of studies have suggested that myocardial
preconditioning may occur.”'? Myocardial preconditioning is a phenomenon in which
brief episodes of ischaemia and reperfusion protect the myocardivm against profonged

ischaemic damage.'"

In the Thrombolysis in Myocardial Infarction {TIMI)} 4 Study,
previous angina was found to have a beneficial cffect on in-hospital outcome after AMI,
although this effect was not statistically significant and sex specific figures were not
reported.'™  The Japanese Acute Coronary Syndrome Stndy found that preinfarction
angina had a beneficial effect on in-hospital outcome, but only in individuals with anterior
AMLY Inthe Goteborg Study, the in-hospital case fatalily rate was similar in individuals
with and without a previous history of angina and angina was not an independent predictor
of death during the in-hospital period."” However individuals with previous chronic
angina did have a worse one year prognosis than individuals without previous chronic
angina. Inthe SPRINT Registry a history of previous chronic angina was associated with a
higher in-hospital case fatality ratc in individuals hospitalised with a first AMI (16%

versus 12%, p<0.0001),'" The literature regarding the effect of previous angina on short
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term case fatality following AMI is thercfore conflicting. There is evidence to suggest that
the effect of previous angina on short term survival may depend upon how long the

individual has had angina for, the sitc of infarct as well as the age of the patient.’ 35154153

Longer term case fatality

Fewer studics have examined the relationship between previous angina and longer term
prognosis following AMI. In the TIMI 4 Study, although previous angina improved in-
hospital outcome, there was no long term benefit of this diagnosis.'”> In the SPRINT
Registry a history of previous angina was associated with higher five year case-fatality
rates (26% versus 19%, p<0.0001)."*® The Framingham Study also reported higher long

tern case fatality rates in individuals with a previous history of angina.”?

After adjusting
for the cffect of age, this association was significant only in men in whom the risk of
cotonary death was increased by 49% in individuals with a previous history of angina. It is
therefore apparent that there is very little literature that has examined the relationship
between previous angina and short and long term in individuals hospitalised with a first

AMI.

2.7.12 Previous AMI

Short term case fatality

Many studies have described the prevalence of a previous AMI and have also adjusted for
the potential effects of a previous AMI on prognosis following a subsequent
AMIBREBSSWLIEL - However fow studies have examined the independent cffect of a
previous AMI on swrvival in men and women following hospitalisation with a subsequent
AMI. The Northern Sweden MONICA Project included previous AMI in its multivariate
analyses of in-hospital survival which were carried out in men and women separately.®
Previous AMI was not a significant independent predictor of outcome although the p-value

and odds ratio were not repotted.

Longer term case fatality

Very lew studies have examined the progpostic effect of previous AMI on survival
following a subsequent AMI. A Japanese Study carried out between 1981 and 1990
examined prognosis in 350 individuals hospitalised with an anterior AMI and found that

previous AMI was not a significant predictor of outcome at five years.'*!
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2.8 Incidence of and trends in incidence of second acute
myocardial infarction

Whilst there is a considerable literature examining the incidence of first AMI, there is little
known about trends in the incidence of and prognosis after second infarction. No studies
have repotted the incidence rates of second AMI in men and women. A number of studies
have looked at of the risk of re-infarction during an in-hospital stay,**!'>!*%157 and the
short-term incidence of re-infarction has been examined in some clinical trials.’*" 1% The
GUSTO | and 111 trials described re-infarction rates i 52,662 men and women with an ST-

segment elevation AMI who received fibrinolysis.'”’

It reported an in-hospital re-
infarction rate of 4.3% (Tablc 19). The GISSI-2 Study analysed re-infarction rates
amongst hospital survivors of AMI treated with thrombolysis.'” The post-discharge to
six-month incidence rate of AMI was 2.9% overall. Nomne of the (rials reported sex-
specific figurcs though the independent effect of sex examined in multivariate models
looking at predictors of subsequent AMI. The Framingham Heart Study compared one,
five and ten-year re-infarction rates in subjects with Q-wave and non-Q-wave
infarctions.'®" The study included 227 men and 136 women with a first AMI and a mean
duration of follow-up of 5.1 years. The five-year re-infarction rates were 20.6% in Q-wave
and 32.4% in non-Q-wave infarctions. The numbers of re-infarctions was small and sex-
specific figures were not reported. The First Danish Verapamil Infarction Trial Database
examined ten year reinfarction rates in 5993 paticnts hospitalised with AMI who survived
to day 15."%" The ten year re-infarction rate was 49.8% in men and 45.6% in women. This
difference was not statistically significant. The Rochester Study examined rcinfarction
rates in 1013 men and women hospitalised with a first AMI, who survived the first 30
days, between 1960 and 1979.*7 The rates of reinfarction were higher in men than in
women. The five year age adjusted reinfarction rate per 100 person-years was 7.3% in
men and 5.9% in women in the 1970-1979 cohoit. The Géteborg Study reported one year
reinfarction rates in 621 men and 300 women hospitalised with AMI between 1986 and
1987.7 17% of men and 15% of women were hospitalised with a recurrent AMI in the

year subsequent to their index admission.

All of these studies have looked at re-infarction rate within a defined and usually short
time period, rather than incidence ratc of subsequent AMI. The numbers are consequently
small and sex-specific data rarely reported. A number of studies including many of the
MONICA Studies and the ARIC Study have looked at population incidence of recurrent
events (Table 20). The ARIC Study examined trends in incidence of recurrent AMI in men
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and women between 1987 and 1996.% They reported significant declines in the incidence
of recurrent events in residents aged 35-74 years., ‘The incidence rate fell by 1.9% in men
and 2.1% in women. The Toulouse MONICA Study described the AMI recurrence rates,
between 1985 and 1993, in individuals aged 35 to 64 years.”® In men, age-standardised
rates for recurrent AMI declined by 1.9%, and in women, increased by 1.4%. Neither
trends reached statistical significance. The National Health and Nutrition Exarination
Survey Epidemiological Follow-up Study examined trends in incidence and recurrence
rates of AMI in two cohorts, between 1971 and 1992.°° They reported a 21.9% decline in
recurrent AMI rate in white men but a 35.2% increase in white women. Both trends were

statistically significant.
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2.9 Factors predicting a subsequent AMI

A pumber of studies, including clinical trials, have attempted to examine the independent
predictors of re-infarction. Many of these have looked at in-hospital re-infarction. %% In
the GUSTO I and III Trials, the most important predictars of in-hospital re-infarction were
age, time to fibrinolysis, previous coronary heart discase and anterior AML"’ Sex was
also a significant predictor with women being more likely to experience re-infarction, after
adjusting for other factors. Jn the SPRINT Trial, women were again more likely to
experience a recurrent AMI by one year, though this increased risk did not reach statistical
significance in a multivariate model.'*® Significant predictors of re-infarction included
age, previous angina, diabetes, heart failure and peripheral vascular disease. In the
Maximum lndividual Therapy in Acute Myocardial Infarction (MITRA) and the
Myocardial Infarction Registry (MIR), female sex was independently associated with an
increased risk of re-infarction during the in-hospital period (odds ratio 1.14, 95% CI 1.05-
1,32)."°® Other predictive factors included age and previous AMI. None of these studics
examined predictive factors in men and women separately and in gencral the predictive
ability of the multivariate models were low, for example 63% of re-infarctions in the
GUSTO I and II Studies were correctly identified.'” The Rochester Study was unable to

identify any factors that were significant predictors of subsequent infarction.®”

2.10Survival following a second or recurrent AMI

There are few data describing prognosis following a recurrent AMI and no data looking
specifically at prognosis following second AMI. Some of thc MONICA Studies have
looked at survival following a recurrent AMI, however these have mainly included out-of-
hospital deaths and have not reported the prognosis of recurrent hospitalised AMI,*%!'%?
Other studies have examined a prior history of AMI or ischaemic heart disease as an
independent predictor of prognosis. These studies provide an estimate of the cxcess risk
associated with previous AMI, but do nol provide an estimate of absolute risk or of how
this risk might vary according to age, sex and socio-economic deprivation status, The
SPRINT Trial examined the in-hospital case fatality of individuals who experienced 2
second AMI within one year of their first AMI.'*® The overall in-hospital case fatality rate
was 31%. In those individuals with a second AMI who survived hospitalisation, the one
year case fatality rate was 11.8% and the five year case fatality rate was 40.1%. Sex

specific data were not reported, In the MITRA and MIR Study, the authors examined in-
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hospital case fatality in thosc individuals hospitalised with an AMI who experienced a

recurrent AMI during their index hospital admission.'*®

Sex specific data were not
reported. The overall in-hospital case fatality rate for individuals who experienced a re-
infarction was 41.2%. The Study by Gilpin et al examined case fatality at onc year in
3,666 individuals hospitalised with an AML'®  Of these, 171 (4.7%) experienced a
recurrent AMI within a one year time period. Case fatality was higher in this group, and at
one year was 16.4% compared to those who had not experienced a recurrent AMI. The
one year follow up was taken fiom the time of the index admission and not fiom
hospitalisation with the recurrent AMI. Sex specific data were not reported. The GUSTO
I and TT Studies carried out similar analyses and compared 30 day case fatality in those
individuals hospitalised with an AMI who did and did not experience hospitalisation with a

157

recurrent AML. Overall 30 day case fatality was 11.3% in thosc with reinfarction

compared to 3.5% in those without reinfarction. Scx specific data were again not reported.

2.11Factors affecting survival following a second AMI

Very few studies have examined factors that predict survival following a second or
recurrent AMIL. The 60 Minutes Myocardial Infarction Project examined in-hospital casc
Tatulity in 2854 individuals hospitalised with reinfarction between 1992 and 1994, and
compared it to the in-hospital case fatality observed in 12,126 individuals hospitalised with
first AML'® Case fatality was higher in individuals hospitalised with a recurrent AMI
compared to those hospitalised with a first AMI (23% versus 15% respectively).
Multivariate analyses were not used and sex specific figures were not reported. A number
of studies have however looked as subsequent AMI as a predictor of death following a first
event. In the SPRINT T'rial which examined case fatality in individuals hospitalised with a
sccond AMI, multivariate modelling was used to determine whether re-infarction was an
independent predictor of casc fatality following a first AML"™ However, the study did not

examine the independent predictors of case fatality following a second AMI.
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3 AIMS AND OBJECTIVES

3.1 Aims

In the light of the findings of the literature review, a study was developed with the

following aim:

To compare the baseline characteristics, survival and health service burden of men and
women hospitalised with a first and second acute myocardial infarction in Scotland
between 1990 and 2000.

The aim translated into the following objectives:

3.2 Objectives

To describe and compare the age and socio-economic characteristics of men and
women admitted to hospital with a first and a second acute myocardiai infarction 1990-
2000.

To describe the incidence of hospitalisations for first and second AMI in men and

women between 1990 and 2000,

To determine and compare the nature and extent of comorbidity in men and women

admitted to hospital with a first and a second acute myocardial infarction 1990-2000.

To analyse, describe and compare short and longer term survival and trends in survival
in men and women following an admission to hospital with a first and a second acute

myacardial infarction 1990-2000.
To cxamine and compare the independent effect of sex on short and longer term

survival in different age groups in individvals admitted to hospital with a first and a

second acute myocardial infarction 1990-2000.
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e To determine and compare the independent cffect of factors thought to influence
survival in men and women following an admission to hospital with a first and a

second acutc myocardial infarction 1990-2000.

e To describe the burden of first and second acute myocardial infarctions on the Scottish

National Health Service in men and in women 1990-2000.

4 METHODS

4.1 Data sources

Data were obtained fiom the Information and Statistics Division of the National Health
Service in Scotland (ISD Scotland). ISD Scotland manage the Scottish Record Linkage
System on behalf of NHS Scotland. This system links together computerised hospital
records (Scottish Morbidity Records) and death registration records that belong to the samne

patient,'®

4.1.1Scottish Morbidity Records

The Scottish Morbidity Record (SMR) schemes record hospital discharge data at an
ndividual level. The main records kept under these schemes include all discharges from
acute hospitals (SMRO1), maternity units (SMRO02), psychiatric units (SMR04) and
neonatal discharges (SMR11). This study involved the analysis of SMRO1 data. SMRO1
data is generated when a patient is discharged from hospital; changes consultant, is
transferred to another hospital or dies. SMRO]1 rclates to both inpatients and day cases who
are discharged from non-psychiatric, non-obstetric wards in Scottish hospitals. It includes
data on both emergency and elective admissions. The data is abstracted from case notes
and then transcribed onto an SMRO1 form. The Information and Statistics Division of the
Common Services Agency (CSA) hold this information on computer at a National level.
The data coliected includes a principal diagnosis and up to five secondary diagnoses as
well as up to four operative procedures. The World Health Organisation (WHO)
International Classification of Diseases {ICDY) system is used to classify both principal and
secondary discharge diagnoses.'®® The tenth revision (ICD-10) has been available since
the mid-1990’s and was introduced by the CSA in April 1996, The data in this study are

therefore based on diseases coded using the ninth revision (ICD-9) from January 1st 1990
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1o March 31% 1996 and the tenth revision (ICD-10) from 1™ April 1996 to 31* December
2001.

4.1.2Dcath certificate data

The General Register Office for Scotland records the causes of death for all Scottish
residents.'”” The codes used to classify these deaths are allocated using the WHO

. . . . '
International Classification of Discases.'®

Prior to 1996, a team of trained nosologists
coded the causes of death manually. They selected the underlying causc and up to three

other causes considered to have contributed to death as outlined on the death certificate.

4.1.3Linked Database

In Scotland, computerised hospital records, cancer registration records and death
registration rccords belonging to the same patient are linked together in the Scottish
Record Linkage System. Heasman first demonstrated the potential for linking individual
patient records together in 1968. As record linkage had to be carrted out for each analysis,
it was initially expensive and slow. A joint project between ISD and the CSA started in
May 1989 and led to the development of a new record linkage system. The linked data set
holds hospital discharge records for non-psychiatric, non-obstetric specialties (SMR1)
together with Cancer Registry records (SMRG) and Registrar General’s death records from
1981 until the present day. Ad hoc linkages cun also be cartied out dating back to 1968.'%°

Methods of linking

Methods of probability matching have been developed and refined in Oxford, Scotland and
Canada over the last thirty years, and are used by the Record Linkage System to allow for
inaccuracies in the identifying nformation. When records are linked, two records are
compared and a decision is made as to whether they belong to the same individual. A
computer algorithoy calculates a score for each pair of records that is proportional to the
likelihood that they belong to the same person. The common core of identifying items
includes: surname, first initial, sex, year, month and day of birth and postcode. Surnames
are changed to coded format in order to avoid the effects of ditferences in spelling. The
huge volume of data would mean that it would be impossible to compare every record with
all the other records and blocking is used to cut down the number of comparisons required.

Only those records that bave a minimum level of agreement in identifying items are
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comparcd. Probability matching then allows mathematically precise assessment of the

implications of the levels of agreement and disagreement between records.'®

4.1.4Accuracy of data

The linkage process is largely automatic as a threshold score based on probability
matching dictates the decision as to whether the records belong together. Clerical checking
has shown that both the false positive rate and the false negative rate are around one per
cent. It is the responsibility of the Quality Assessment and Accreditation Unit (QAA) of
ISI to monitor the quality of SMR data, by assessing accuracy, completeness, consistency
and fitness for purpose. The QAA have carried our regular audits that have involved
sample sizes of between 7,500 and 9,500 records. Between 2000 and 2002, the national
average accuracy at a three-digit level was 88% for the main diagnosis. Acute myocardial
infarction was coded with an accuracy rate of 84%. Coding of secondary diagnoses was
less accurate with an overall accuracy rate of 77%. The most fiequently observed
omissions included diabetes, hypertension, cardiac dysrythinias, asthma, angina and
chronic ischaemic heart disease. The accuracy of recording data for non-clinical data items
was 97%. A number of other studics have looked at the accuracy of SMRI1 data with
variable results. Kohli et a/ compared SMR1 data and case-notes of patients discharged
with upper gastro-intestinal diagnoses from Greater Glasgow Health Board hospitals in
1987. In a sample of 778 cases, they found a crude agreement of 73.6% between primary
diagnosis and the casc-note diagnosis.'® Coding of secondary diagnoses was much poorer

and there was a significant underestimation of arthritis.

4.1.50rganisation and Extraction of data

At present the linked data is stored as a conventional flat file of records. The records for
each individual are stored adjacently in chronological order and marked with a unique
personal identifier. Different types of record are stored in their original unlinked format
and are preceded by several fields of linkage information. This increases the range of
analyses that are possiblec. The dataset is complex and requires tailored FORTRAN
programs to access the data. The staff in ISD use FORTAN programming to produce
specific data sets. In collaboration with staff at ISD, a data spec was written which

detailed the nature of the data required for this study. This is included as Appendix 1.
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4.2 Data extracted for present study

Information availahle

For this study, all adults (aged 16 and over) with a first and second principal diagnosis of
acute myocardial infarction admitted to Scottish hospitals between 1986 and 2000, were
identified along with any subsequent dcaths related to these admissions occurring up until
December 31* 2001.

The ICD9 code used to identify acute myocardial infarction patients included: 410- acute

myocardial infurction. The ICD10 diagnoses used included: ¥21 and 122,

This information available allowed patients to be tollowed up for a mininaum of one year
to the end of the study (31st December 2001). Only the first and second episode of acute
myocardial infarction leading to a hospital admission per patient was analysed. Each
patient record provided information on age, sex, postcode of residence, date of admission

and death, if it occurred.

Pastcode sectors were used to derive Carstairs socio-economic deprivation scores, which
were used to categorise patients into deprivation categories. Resident postcodes were used
to assign a Carstairs deprivation category from one (least deprived) to five (imost deprived)
to each individual. These categories are derived from 1991 census data on four variables:
overcrowding, the proportion of residents unemployed, who do not have a car, or belong to

a low occupational social class.

Secondary diagnoses in positions two to six were examined in order to determine the most
frequent co-diagnoses. These were then recoded into categorical variables. Information on
prior hospital admission came from retrospective linkage back to 1981, This identified
those patients who had been admitted to hospital for any other reason, within five years
priot to their admission for acute myocardial infarction. In order to consistently obtain a
five-year history of prior admission to hospital for each patient, the principal analyses in
this study were confined to patients admitted between January 1990 and December 2000.
A new comorbidity variable was created which combined prior admission and secondary
diagnosis so that the final variable indicated either a prior admission or a secondary

diagnosis or both for the following diagnoses:

80



Atrial fibrillation, cancer, cerebrovascular discase, coronary heart discasc (cxcluding
AMI), diabetes, hypertcnsion, peripheral vascular disease, renal failure and respiratory
discasc. Coronary hemt disease excluding AMI was not extracted as a secondary
admission but was included as a comorbidity variable from prior admission because it was
a rclatively common co-diagnosis. The ICD9 and ICDI0 codes used to define these

diagnoses are also detailed in Appendix 1.

Definition of first admission

A "first adimission" was defined as the first admission with a principal diagnosis of AMI
between 1990 and 2000. These individuals had no admission with AMI in the previous ten
years. Patients with a hospitalisation rclated to AMI in the previous ten years were

excluded from these analyses.

Definition of second admission

A ‘second admission’ was defined as an admission to hospital with a principal diagnosis of
AMI in an individual who had been admitted only once in the previous ten years with the

same diagnosis.

4.3 Statistical analyses

All tests of statistical significance were two tailed, All analyses were undertaken using the
Statistical Package for Social Scientists (SPSS Inc, Chicago, Illinois 60611) and
Confidence Interval Analysis for Windows (CIA, 1998).

4.3.1Descriptive analyses

Bascline data relating to men and women were compared using chi square tests and chi
square tests for trend for categorical data and t tests for continuous data. Population data
were used to derive population-based discharge rates per 100,000 individuals for [irst and
second AMI stratified by sex, age group and year of admission. Annual age and sex
specific population denominators were obtained from the General Registrar for Scotland.
Linear regression was used to test the significance of the observed trends in population
discharge rates and numbers. Length of stay was examined in men and women between
1990 and 2000. Mean and median length of stay was also calculated along with
interquartile range. Occupied bed days per 1000 population were calculated for men and
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women between 1990 and 2000. For cach year the number and proportion of men and
women who underwent in-hospital revascularisation was calculated.  In-hospital
revascularisation was subdivided into coronary artery bypass graft surgery and coronary
angioplasty. The annual proportion of all emergency medical admissions in Scotland
accounted for by first and second AMI was also calculated for men and women. In order
to examine temporal trends in the baseline characteristic of men and women hospitalised
with a first and second AMIL, the overall time period was divided into three approximately
equal time periods, 1990-1992, 1993-1196 and 1997-2000. This categorisation was chosen
on the basis that the number of men and women admitted to hospital with a first AMI was
roughly equivalent in the three time periods because of a decline in the annual number and
rate of admissions over time. Age distribution and distribution of comorbid diagnoses was
then examined and compared in these three time periods. The annual mean age of men and
women was also determined. The chi square test for trend was used to determine the
presence of any significant association between time period and the proportion of men and

women with each comorbid diagnosis.

4.3.2Survival analyses

Casc fatality rates at 30 days, six months, one year, two years and five years were
compared in men and women who were categorized into five age groups. The age
categories chosen were consistent with previous studies. Survival time was calculated as
the time fom either first or second admission for AMI, to death from any cause; or
censored at 31/12/2001. Age and sex specific survival rates were calculated for the follow
up periods using the actuarial lifc table method. This takes account of admission dates and
periods of follow-up, which differ between patients. Crude survival rates were stratified
by sex, by age and sex, by deprivation category and sex, and by co-morbidity and sex.
Kaplan-Meier survival curves were drawn in order to graphically iltustrate the probability
of survival for men and women. Stratified analyses were also performed in order to
comparc survival of men and women in different age groups, deprivation quintiles and for
men and women with each comorbid diagnosis. 'The log rank tcst was used to test the null
lypothesis that men and women are samples from the same population as regards survival
experience. This involves calculating the observed and expected number of deaths in both
groups at separate time intervals and summing these. Median survival was also calculated

using the Kaplan-Meier survival method.
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4.3.3Cox’s proportional hazards

Cox’s proportional hazard models were then used to determine whether sex, age, socio-
economic deprivation and comorbidity were independently associated with survival at ane
year and five years excluding those deaths that occurred during the first 30 days following
admission. The Cox’s proportional hazards model compares the hazard functions for each
level of the model. This was carried out uvsing a forward stepwise Cox regression. The
method started by including sex only and added in the most significant variable at each
step until there were no other significant variables that could be added. This was carried
out by keeping sex, the variable of interest, in the model. Cox proportional hazard models
were also carried out in men and women separately in order to examine any sex differences
in the independent effect of variables on survival. Interaction terms between sex and year
of admission were tested and found to be non-significant. Interaction terms between sex
and other variables were included in the models and tested for significance. Because there
was a significant interaction between age and sex, age was then recoded into three age
categories, <63 year olds, 65-74 year olds and >74 year olds and Cox’s proportional hazard
models were then carried out in these three groups, Sex was kept in the models and
forward stepwise Cox regression carried out. As no significant departure from linear trend
was found, age was modelled as a continuous variable within these age group models. For
each variable entered into a model, the lowest class was set at unity. After fitting the final
model, the assumptions were checked. The assumptions underlying a Cox’s proportional

hazards model are;

1. Proportional hazards, the ratio of hazard functions for two individuals with different

covariatcs docs not vary with time.

2. Linearity, the relationship between the covariates and the hazard function should be

linear in the log space.

(O]

Survival times should be independent, as should survival times and censoring times

and the censoring should not be affected by the covariates.

These were checked by looking at a log-log plot for each categorical covariate in the

model, which should demonstrate parallel lines if the hazards are proportional.
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4.3.41.ogistic regression

Maultiple logistic regression was uscd to calculate the adjusted odds ratio for the probability
of death within 30 days of a first and second admission for AML. As for Cux proportional
hazards, forward stepwise regression was performed. Sex was kept in the model and other
significant variables were added sequentially. Age was included as a categorical variable
and categorised into the five groups used in the descriptive and survival analyses. Logistic
regression was also carried in men and women separately and in the three different age
groups used in the Cox proportional hazards. In these age group models, age was
modelled as a continuous variable, as no significant departure from linear trend was found.

For each variable entered into 2 model, the lowest class was set at unity.

Adecquacy of fit was asscssed using the Hosmer Lemeshow Goodness-of Fit-Test.
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5 FIRST AMI: BASELINE CHARACTERISTICS

5.1 Results of descriptive analyses

This section describes the baseline characteristics of men and women who are admitted to
hospital following a first acute myocardial infarction. In order to examine differences in
survival between men and women, it is essential to have a clear understanding of their age,
socio-economic status and co-existing medical conditions. Differences in these variables
may contribute to discrepancies in survival between men and women. It is therefore
difficult to examine the independent effect of sex on survival without first accounting for

any differences in baseline characteristics that might influence survival.

5.1.10verall

Between January 1% 1990 and December 31% 2000, a total of 110,226 individuals aged 16
years and over, were admitted to Scotlish hospitals following a first acute myocardial

infarction. 45,600 were women who comptised 41.4% of the total cohort.

5.1,2Age

Table 22 shows the distribution of age in men and women admitted to hospital following
their first AMI, Mean age on admission to hospital was 72.1 years in women and 64.6
years in men. Women were on average seven and a half years older than mcn at the time
of first admission to hospital. A two-sample t-test to compare the mean ages of men and
women was highly significant, p<0.001. The age distribution of men and women differed
significantly with almost twice the proportion of men aged less than 65 years compared to
woren (47.6% versus 24.2%, p<0,001). The distribution of age was relatively normal in
men and women and can be summarised using a histogram as secn in Figure 1 and by the
median, quartiles and extremes shown in Table 22. There was a markced variation in age
which ranged from 18 to 104 years in both men and women. The distribution of age was
clustered around the median with 50% of women aged between 65 and 81 years and 50%

of men aged between 56 and 74 years.
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Table 22 Descriptive statistics for age of men and women following a first hospital

admission for acute myocardial infarction

i. Age group distribution

Number of cases (%) MEN WOMEN BOTH
Age-group <55 years 13897 (21.5%) | 3592 (7.9%) 17489 (15.9%)

55-64 years 16866 (26.1%) | 7454 (16.3%) 24320 (22.1%)

65-74 years 19283 (29.8%) | 13639 (29.9%) | 32922 (29.9%)

75-84 years 11940 (18.5%) | 14538 (31.9%) | 26478 (24.0%)

>84 vears 2640 (4.1%) 6377 (14.0%) | 9017 (8.2%)
Total 64626 (58.6%) | 45600 (41.4%) | 110226 (100%)
ii. Summary Statistics

Mean (95%CI) | SD | MEDIAN [ MIN | MAX | RANGE 1QR
Men 64.6 (64.5-64.7) | 12.2 65 18 104 86 18
Women | 72.1 (72.0-72.2) | 11.6 73 18 104 86 16
iii. Percentiles

'''' PERCENTILE
5 10 25 50 75 20 95

Men 44 43 50 65 74 30 34
Women 51 56 05 73 81 86 &9
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Figure 1 Histograms showing age distribution in men and women with a first

admission for acute myocardial infarction
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5.1.3Deprivation and sex

Overall 41.9% of individuals admitted to hospital with a first AMI came from the two most
deprived deprivation categories. Table 23 and Figure 2 show the distribution of deprivation
in men and women. There was a socioeconomic gradient i men and women and the
proportion of individuals in more deprived categories was higher than the proportion in
less deprived categories. A chi square test for trend was highly significant, p<0.001 after
cxcluding the relatively small number of individuals not assigned to a deprivation
category. Figure 3 shows the distribution of deprivation in men and women in the Scottish
population at the time of the population census in 1991, Unlike the AMI cohort, the

proportion of men and women in each deprivation category is roughly similar.

Table 23 Distribution of deprivation in men and women

MEN WOMEN ALL
Deprivation
categories
I- least deprived 10,799 (16.7%) | 7,318 (16.0%) 18,117 (16.4%)
I 12,668 (19.6%) | 8,624 (18.9%) 21,292 (19.3%)
11T 12,764 (19.8%) | 9,004 (19.9%) 21,828 (19.8%)
v 12,954 (20.0%) | 9,439 (20.7%) 22,393 (20.3%)
V-most deprived | 13,560 (21.0%) { 10,275 (22.5%) | 23,835 (21.6%)
uncoded 1,881 (2.9%) 880 (1.9%) 2,761 (2.5%)
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Figure 2 Distribution of deprivation in men and women hospitalised with first AMI
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5.1.4Deprivation and age

There was a marked difference in the distribution of age groups between dcprivation
categories in individuals admitted to hospital following a first AMI. As shown in Tablc
24, the most deprived individuals were younger than the least deprived individuals. 32.9%
of those in the least deprived category were aged less than 65 years, compared to 43.7% of
those in the most deprived category. Thete was a significant trend of decreasing age with
increasing deprivation and this was statistically significant (Chi square test for trend
p<0.001).

Table 24 Age distribution within deprivation quintiles

Deprivation category
Age group 1-least 2 3 4 S-most uncoded
deprived deprived
<55 years 2403 3025 3399 3585 4539 538
(13.3%) | (14.2%) | (15.6%) (16.0%) {19.0%) (19.5%)
55-64 years 3556 4378 4652 5154 5877 703
(19.6%) | (20.6%) | (21.3%) {(23.0%) (24.7%) (25.5%)
65-74 years 5238 6443 06624 6770 7029 818
(28.9%) | (30.3%) | (30.3%) (30.2%) (29.5%) (29.6%)
75-84 years 4929 5477 5325 5219 4948 580
(27.2%) | (25.7%) | (24.4%) (23.3%) {20.8%) (21.0%)
>84 years 1991 1969 1828 1665 1442 122
(11.0%) (9.2%) (8.4%) (7.4%) (6.0%) (4.4%)
Total 18117 21292 21828 22393 23835 2761
(100%) (100%) (100%) (100%) {100%) (100%)

5.1.5Deprivation, age and sex

Table 25 shows the distribution of age by sex and deprivation category. The difference in
the distribution of age according to deprivation category was seen in both men and wornen,
although women were on average older than men. The socio-economic gradient seen
across age groups was greater in women than in men. Individuals aged 55 years and under
accounted for only 5.5% of women in the least deprived category compared to 11% of
woen in the most deprived category. In men the figures werc 18.5% and 25.1%. Therc
was a trend across deprivation categories so that more deprived men and women were
younger than less deprived men and women. The differences were significant {Chi square
test for trend p<0.001 in men and women). Figure 4 shows the distribution of deprivation
categorics by age group and by sex. The interaction between deprivation and sex seen in
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all patients was seen in all age groups but was more marked in younger age groups. The

excess of women in deprived categories was not therefore confined to certain age groups.

Table 25 Age distribution by sex and deprivation category

. I)cpriva‘rfi'aﬁ“éa.t egory

Men Age 1-Ieast 2 3 4 5-most | uncoded
group deprived deprived
<55 years 1996 24067 2732 2816 3407 479
(18.5%) | (19.5%) { (21.4%) | (21.7%) | (25.1%) (25.5%)
55-64 2657 3134 3224 3530 3794 527
years (24.6%) | (24.7%) | (25.3%) | (27.3%) | (28.0%) (28.0%)
65-74 3248 3920 3898 3839 3851 527
years (30.1%) | (30.9%) | (30.5%) | (29.6%) | (28.4%) (28.0%)
75-84 2293 2541 2405 2284 2112 305
YeiuArs (21.2%) | (20.1%) | (18.8%) i (17.6%) | (15.6%) | (16.2%)
>84 years 605 606 505 485 396 43
{5.6%) (4.8%) (4.0%) (3.7%) (2.9%) (2.3%)
Women | Age
group
<55 years 407 558 667 769 1132 59
(5.5%) (6.5%) (7.4%) (8.1%) | (11.0%) (6.7%)
55-64 899 1244 1428 1624 2083 176
years (12.3%) | (14.4%) | (15.8%) | (17.2%) | (20.3%) (20.0%)
65-74 1990 2523 2726 2931 3178 291
years (27.2%) | (29.3%) | (30.1%) | (31.1%) | (30.9%) (33.1%)
75-84 2636 2936 2920 2935 2836 275
years (36.0%) | (34.0%) | (32.2%) | (31.1%) | (27.6%) (31.3%)
>84 years 1386 1363 1323 1180 1046 79
(18.9%) | (15.8%) | (14.6%) | (12.5%) | (10.2%) (9.0%)
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Figure 4 Distribution of deprivation categories by age group and sex
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3.1.6Co-morbidity

Almost a half (47.3%) of all individuals admitted to hospital following their first AMI had
either a hospital admission in the five years prior to their AMI admission, or had a
secondary diagnosis falling into one or more of the categories listed (Table 26), Previous
coronary heart disease excluded AMI and was based solely on previous admissions and did
not include secondary diagnoses. A higher proportion of women had a recorded
comorbidity than men (51.5% versus 44.3%). Hcart failure was the most commonly
recorded comorbidity and was morc frequently coded in women than mn men. All
individual comorbid conditions other than coronary heart disease and peripheral vascular

disease were more commonly recorded in women than in men.

Table 26 Distribution and comparison of comorbid diagnoses by sex

Comorbidity . Men Women All

Any 28615 (44.3%) | 23474 (51.5%) | 52089 (47.3%)
Diabetes ' 5178 (8.0%) 4350 (9.5%) 9528 (8.6%)
Cancer 3729 (5.8%) 2929 (6.4%) 6658 (6.0%)
Respiratory 6119 (9.5%) 4698 (10.3%) 10817 {9.8%)

Cerebrovascular 4248 (6.6%) 3456 (7.6%) 7704 (7.0%)
disease

Peripheral 4455 (6.9%) 2914 (6.4%) 7369 (6.7%)
vascular disease

Atrial fibrillation 3736 (5.8%) 3378 (7.4%) 7114 (6.5%)
Hypertension 5978 (9.3%) 5432 (11.9%) | 11410 (10.4%)
Renal failure 1641 (2.5%) 1515 (3.3%) 3156 (2.9%)
Heart failure 9340 (14.5%) | 8810 (19.3%) | 18150 (16.5%)
Coronary heart 4507 (7.0%) 3158 (6.9%) 7665 (7.0%)
disease

5.1.7Comorbidity, age and sex

Each comorbid condition was cxamined according to age group and sex. Figure 5 shows
the distribution of age group by comorbid condition in men and in women and Table 27
shows the results of the chi square tests of association between age group and sex within

cach comorbid diagnosis.
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Comorbid diagnoses that decreased in prevalence with increaying age

The prevalence of diabetes was greatest in the middle aged groups and declined in the
elderly. Prevalence of diabetes was greater in women than in men in all age groups. The
observed trends were significant in men and in women, p<0.001. Hypertension showed a
marked reduction in the elderly, especially in men. Again, hypertension was more

common in women than in men of all ages.

Comorbid diagnoses that increased in prevalence with increasing age

The prevalence of a previous or co-existing heart failure diagnosis increased significantly
with age in men and in women, p<0.001. Only 5.6% of men and 6.7% of women aged less
than 55 years had a heart failure diagnosis coding compared to 27.6% of men and 30.4% of
women aged 85 years and over, Heart failure was more common in women than in men in
all agc groups, except in individuals aged 75-84 years. The prevalence of atrial fibrillation
increased with age in men and in women and was slightly more common in men than in
women apart from i the very elderly age group. Cerebrovascular disease increased in
prevalence with age in men and women up to the age of 75-84 years and declined
therealter. The proportion of individuals with a previous history of coronary heart disease
increased only marginally with age and was slightly greater in men than in women except

in those aged less than 55 years.

Comorbid diagroses that displayed an interaction between age and sex

A cancer diagnosis displayed an interaction between age and sex. Cancer was more
commonly coded in younger women than in younger men and less commonly coded in
older women than in older men. For example, 3.8% of women aged Iess than 55 years
were coded for cancer compared to 1.7% of men. However, 12.6% of men aged >84 years
were coded for cancer compared to 6.8% of women, Respiratory disease showed a simiilar
patiern and increased mote with age in men than in women. 16.1% of men aged greater
than 84 years had a respiratory diagnosis compared to 11.3% of women. Peripheral
vascular disease increased dramatically in prevalence with age in men but not in women
leading to an age sex interaction. 12.9% of men aged greater than 84 years had a diagnosis
of peripheral vascular disease compared to 7.1% of women. Renal failure displayed a

similar pattern although the differences between men and women were less marked in all

age groups.
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Figure 5 Distribution of comorbid diagnosis by age and sex
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Table 27 Tests of association hetween sex and age group within comorbid diagnoses

“CHI SQUARE TEST CHI SQUARE TEST FOR
Co | TREND

-Comorbidity Men Women Men Women
Diabetes | P<0.001 P<0.001 P<0.001 P<0.001
Cancer P<0.001 P<0.001 P<0.001 P<0.001
Respiratory P<0.001 P<0.001 P<0.001 P<0.001
”diseasc
‘Cercbrovascular P=<0.001 P<0.001 P<0.001 P<0.001
-disease '
Peripheral P<0.001 P<0.001 P<0.001 P<0.001
| véasculér disease
Atrial fibriliation | P<0.001 P<0.001 P<0.001 P<0,001
Hyportension P<0.001 P<0.001 P=0.001 P<0.001
Renal failure P<0,001 P<0.001 P<0.001 P<0.001
Heart filure | P<0.001 p<0.001 P<0.001 P<0.001
Coronary heart | P<0.001 P=0.038 P<0.001 P=0.039
disease '

5.1.8Comorbidity, deprivation and sex

Describing the distribution of deprivation categories for each comorbid diagnosis in men
and in women provided more information about the relationship between deprivation and
specific comorbid diagnoses (Figure 6). Table 28 shows the results of the chi square tests
of association between sex and deprivation within comorbid diagnoses. Individuals who
had not been assigned to a deprivation category were excluded from these tests. Variation

by deprivation category was not as marked as that observed between age groups.

The proportion of women with a comorbid diagnosis of diabetes varied by deprivation
category {p<0.001). There was a clear socio-economic gradient so that 8.2% of wornen in
the least deprived category had a comorbid diagnosis of diabetes, rising to 10.6% in the
most deprived category. This trend was highly significant, p<0.001, There was no

ditference across the deprivation categories in men. Cancer and respiratory disease also
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displayed a relationship with deprivation and were more commonly coded in more

deprived categories in men and women. These trends were highly significant, p<0.001.

Coronary heart diseuase displayed significant variation across deprivation categories in men
and in women. The most deprived were more likely to have a coding for previous
coronary heart disease and this gradicnt was similar in men and women. For example,
6.5% ol men and 6.3% of women in the least deprived category were coded for coronary
heart disease compared to 8.0% of men and 8.1% of women in the most deprived category.
In men, cercbrovascular disease was more commonly coded in more deprived categories
than in least deprived categories. This trend was not scen in women. Peripheral vascular
disease showed no evidence of trend or variation according to deprivation category in men
or in women. FHypertension showed a reverse pattem compared to other comorbid
diagnoses and was more likely to be coded in least deprived men compared to most

deprived men, P<0.001. This pattern was not evident in women.
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Figure 6 Distribution of deprivation categories by comorbid diagnosis and sex
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Table 28 Tests of association between sex and deprivation within comorbid diagnoses

Chi Square Test

Chi Square Test for Trend

Comorbidity Men Women Men Women
Diabetes P=0.759 P<0.001 P=0.825 P<0.001
Cancer P=0.001 P<0.001 P<0.001 12<0.001
Respiratory P<0.001 P=0.001 P<0.001 P<0.001
disease

Cerebrovascular P<0.001 P=0.772 P<0.001 P=0.909
disease

Peripheral P=0.442 P=4.273 P=0.104 P=0.169
vascular disease

Atrial fibrillation P=0.001 P=0.002 P=(.001 P=0.011
Hypertension P=0.002 P=0.311 P=0.001 =0.473
Renal failure P=0.508 P=0.006 P=0.880 P=0.300
Heart failure P<0.001 P=0.018 P<0.001 P=0.036
Coronary  heart P<0.001 P-<0.001 P<0.001 P<0.001

diseuse
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5.2 Discussion of first AMI baseline characteristics

There is a large literature surrounding the epidemiology of AMI. Despite this there is a
lack of data relating to the comparison of men and women with AML. Most of the
literature that does exist compares survival rates between the sexes and examines possible
explanations for differences in these. There are very fow studies that have examined the
baseline characteristics including comorbid diagnoses in men and women hospitalised with
AMI in an unselected population cohort. Many of those studies that have carried out
detailed cowmparisons between men and women hospitalised with AMI include clinical
trials such as 1818-3,* SPRINT,'™ TIMI II'"or GUSTO 1b'"' or studies that have
excluded older®™ "= 17 or younger individuals.””'™  All of these studies are subject to
selection bias and the individuals are not therefore typical of AMI patients in the gencral
population. There is consequently difficulty regarding the generalisability of their results.
In addition the vast majority of studies include first and recurrent AMI and do not
differentiate between these. The baseline characteristics including age and prevalence of
comorbid diagnoses differ between individuals with first and recurrent events and this
issue is rarely, if ever, explored. This discussion is therefore carried out with reference to
thosc studics that have examined the distribution of comorbid diagnoses in men and
women hospitalised with AMI. It is not restricted to first AM!I for which there is a very

limited literature.

5.2.1Age and sex

Between 1990 and 2000, 45,600 women were hospitalised in Scotland with a first AMI,
accounting for 41.4% of all hospitalisations. This differs from clinical trials where women
tend to be enrolled in small numbers if at all but is consistent with other population based
studies. In the Worcester Heart Attack Study and the Rochester Epidemiology Projcct,
women accounted for 39% and 44% respectively of the study cohorts of first AMIs, which

is similar to this Scottish cobort.”**

The mean age of Scottish men and women on
admission to hospital was 64.6 years and 72.1 years respectively. Again this is consistent
with other studies in which women hospitalised with an AMI arc generally six to ten vears
older thun men. In the Worcestor Heart Attack Study men and women were 63.9 years and
71.7 years tespectively at the time of hospitalisation with their first AMLY 1t was not
possible to determine the mean age of men and women in the Rochester Epidemiology
Project from the published report.’* In the Ontario Myocardial Infarction Database,
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women accounted for 36% of all individuals hospitalised with an AML'%®  The study
included all AMIs as oppose to first AMIs. The mean age of these individuals was 69
years in 1996, though again it was not possible to detetmine the mean age of men and
women from the published report. Some of the other large studies like ARIC and
NHANES-I excluded patients over the age of 74 years and do not therefore allow a valid
comparison of age with population based studies. S The age and sex characteristics of
the patients in this study compare well to smaller studies caried out in the UK. In the
Yorkshire AMI Study, 39% of the study population were women with a mean age of 74.9

. . 5
years compared to 68 years in men.®

In the Nottingham Heart Attack Register, women
accounted for 37% of the study cohort in 1992 and had a mean age of 69.7 years compared
to 64.8 years in men.'” The current study and other studies have therefore consistently
shown that women develop clinical manifestations of coronary artery disease later than
men. The male to female ratio of coronary artery disease declines with increasing age,
possibly due to women undergoing the menopause and acquiring an increasing burden of
cardiovascular risk factors. In the Framingham Study AMI incidence in women was

roughly half that of men in individuals aged greater than 65 years.!

The proportion of
men and women in an AMI cohort will then depend upon the age and sex structure of the

population of origin.

5.2.280cioeconomic characteristics

There was a sociocconomic gradient in both men and women, with increasing numbers of
admissions seen in the more deprived categories, especially in women. An interaction was
observed so that there were more men than women obscrved in the least deprived
categories but more women than men in the most deprived categories. This interaction
was also present within each age group. A similar interaction is seen in the whole Scottish
population but is not apparent within age groups. 'l'here are few publications with which to
compare these data. This is because there are few population based studies that examine
first AMI and those that do exist have not examined the distribution of socioeconomic
deprivation in men and women and in different age groups. The studies that have included
some measure of socio-economic deptivation, have used different classification systems
and are not therefore directly comparable to the Scottish data. In the National Registry of
Myocardial Infarction 2, women, especially younger women were substantially more likely

to be recciving Medicaid than men.’

Medicaid is a program that pays for medical
assistance for people with low incomes. In the North Karelia and Kupio Study income was
associated with an adverse cardiovascular risk but only in women. '”* Income was the only
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socioeconomic factor that seemed to differentiate between men and women in terms of
cardiovascular risk. There has heen very litlle analysis or discussion in the literature
around the relationship between socioeconomic deprivation and coronary heart disease in
men and women. Young women have a relatively low risk of developing the disease and
thosc that do develop coronary heart disease are therefore likely to have a parficularly
adverse risk profile, which in tum is related to the level of socioeconomic deprivation.
Diabetes for example has been found to be more common in people from areas of high
socioeconomic d:-:privation.”5 Diabetes has also been shown to have a greater impact on

the relative risk of developing coronary heart discase in men than in women. 3125177

5.2.3Comorbid diagnoses

Few studies have examined the prevalence of comorbid diagnoses in men and women of
all ages. Whilst a nuimber of studies have looked at the prevalence of other cardiovascular
diagnoses in men and women separately, they have generally excluded individuals in older
age groups and have not included other comorbid diagnoses in their description of baseline
chavacteristics. Very few studies have described the distribution of risk factors and
comorbid diagnoscs by age group within men and women separately. Slightly more
women than men had either a prior admission within five years of the index event, or a
secondary diagnosis falling into one or more of the chosen categories (51.5% of women
versus 44.3% of men). This is not sutprising given that women were on average seven and
a halfl years older than men. However not all comorbid diagnoses increased in prevalence

with age and younger patients had a relatively high rate of coded comorbid diagnoses.

Diabetes

Overall 8.0% of men and 9.5% of women in this study had a diagnosis of diabetes. I'his is
lower than the rates reported by most other studies. In the current study, it is likely that
diabetes is under recorded as a secondary diagnosis in hospital discharge forms and that
those individuals with a primary diagnosis of diabetes in a prior admission represent the
more severe end of a spectrum. However the reported prevalence of diabetes in men and
women hospitalised with AMI varies substantially between different studies. In the
National Registry of Myocardial Infarction 2 Study, 25% of men and 33% of women had a
diagnosis of diabetes.” This is higher than the rates reported by most other studies. For
example 11% of men and 16% of women in the Yorkshire AMI Study had a diagnosis of

diabetes. The overall prevalence of diabetes reported by different studies is higher in
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women than in men hospitalised with AMI, which is in keeping with the results from this
study.”**"8%85  The prevalence of diabetcs in the general population is not significantly
different in white men and women.'”” In this study women were more likely to have a
diagnosis of diabetes in all age groups though the prevalence was greatest in the middle
age groups and declined in the elderly. The sex differcuce was greatest m younger age
groups. Few studies have looked at age specitic prevalence of diabeles in men and women
hospitalised with AMI. Those that have are mamly clinical trials, the results of which are
difficult to extend to the general population. The National Registry of Myocardial
Infarction 2 Study found that younger women were more likely than younger men to have
a bistory of diabetes, but that this sex difference was minimal in older age groups.”® This
is i keeping with the results of this study. Diabetes is linked to obesity which is more
common in women and might contribute to the increased prevalence seen in women. As
mentioned previously young women have a relatively low risk of developing coronary
heart disease and those that do arc likely to have particularly adverse risk profiles. In
addition diabctes has a greater impact on the relative risk of coronary hcart disease in

women than in men. 77

Heart failure

Heart failure was the most commonly recorded comorbid diagnosis in this study. More
women than men had a recorded diagnosis of heart failure (19.3% versus 14.5%). This
finding is in keeping with the rates reported by other studies, for example in the National
Registry of Myocardial Infarction 2 Study, 21% of women and 13% of men bad a history
of congestive cardiac failure. Prevalence of heart failure varies between different studies
but has been found to be consistently higher in women than in men. "™ Some of the
variation in reported prevalence rates is likely to arise as a result of the different criteria
used to define heart failure and also because prevalence is measured at different time
points during the index admission. In the current study the prevalence rate is likely to
include in the numerator those individuals who develop heart failure in the post-infarct
period, prior to discharge or death. ‘The prevalence of heart failure increased significantly
with agc in men and women, which again is in-keeping with other siudies. In the
REGICOR Study, 11% of men and 23% of women aged 65-74 years hospitalised with an
AMI between 1990 and 1992 had a diagnosis of heart faitlure.** In the current study the
equivalent figures were 16% and 17% in men and women respectively. Given that the age
specific prevalence rates of heart failure in the current study were similar in men and

women it is likely that the overall excess in women can be explained by the fact that
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women were on average older than men and that the prevalence of heart failure increases

with age.

Hypertension

More men than women had a recorded diagnosis of hypertension (11.9% versus 9.3%).
This is substantially lower than the rates reported by other studies and is likely to have
arisen as a result of poor coding in hospital dischurge forms and medical case notes.
Prevalence rates reported by other studies vary considerably. It is oflen difficuit to
determine from these studies whether the diagnosis of hypertension was based on a history
of hypertension or on clinical examination of the AMI patient. Hypertensive paticnts can
become normotensive alter developing an AMI and this would decrease the estimated
prevalence. In the REGICOR Study, 61% of women and 40% of women had a diagnosis
of hypertension based on clinical examination following hospitalisation with an AML
Hypertension was more commonly coded in women than in men and this is in keeping
with the results of other studies.”®*% ypertension is believed to develop at similar rates
in men and women in the general population, and (o exert similar effects on the risk of
coronary artery disease in both sexes,'”’ Elderly hypertensive women outnumber
hypertensive men because men die at a younger age than women.'” In the current study
the prevalence of hypertension reached a peak in middlc age groups and declined in the
elderly. Few other studies have examined prevalence of hypcrtension in different age
groups and those that have, have largely excluded the very elderly.**™ This finding may
reflect a greater likelihood of diagnosing and treating cardiovascular rvisk factors like
hypertension in younger people compared to older people rather than a real difference in

the prevalence of this diagnosis.'”

Renal impairment

Renal failure was coded in a small proportion of men and women (2.5% of men versus
3.3% of women). There are few studies with which to compare these figures. In
NHANES III the population prevalence rate of chronic renal insufficiency was 2.2% in
men and 2.7% in women aged 20-74 vears."™ In the current study a renal failure diagnosis
is likely to represent individnals with relatively severe renal disease. In the Framingham
Offspring Study, 8.9% of men and 8.0% of women bad an elevated serum creatinine level
and the prevalence increased steeply with age.'®! 20% of this Framingham cohort had pre-
existing cardiovascular disease. In the current study prevalence of rcnal failure also

increased substantially with age, especially in men, 6.9% of whom had a diagnosis of renal
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failure over the age of 84 years. There is a growing hterature regarding renal failure and
AMI, but few studies have reported sex specific data. Furthermore the diagnostic criteria
used are not consistent and the reported prevalence rates vary markedly between studies.
For example, the Mayo Clinic Study found that 47% of men and 76% of women
hospitalised with AMI had a degree of renal impairmcnt.g0 These figures were based on
creatinine clearance which is a sensitive marker and likely to pick up mild cases. In
contrast, the Alberta Health and Wellness Database found that only 3% of men and 4% of
women hospitalised with AMI had a diagnosis of renal {ailure based on discharge coding,*
These figurcs are comparable to those found in this study and are likely to represent

individuals with severe disease.

Previous angina and coronary heart diseuse

In this study a previous diagnosis of coronary heart disease was present in 7.0% of men
and 6.9% of women hospitalised following a first AMI. The prevalence was slightly
higher in men than in women in all age groups, except in those aged less than 55 years.
Prevalence remained relatively stable with age in both sexes. The prevalence of previous
angina in individuals hospitalised with AMI reposted by other studies varies considerably.
In the Worcester Heart Attack Study, 17% of men and 22% of women hospitalised with a
first AMI had history of angina based on review of medical notes.’® Other studics,
especially thosc Jooking at all AMIs as oppose to first AMI, have reported higher rates of
previous angina in individuals hospitalised with AMIL*3%? For example the Géteborg
Study found a prevalence of previous angina of 45% in men and 51% in women.”” Some
of these diflerences may be the result of the different methodologies employed by studies.
It 18 likely that the prevalence of previous angina will be higher in those studies where
description of baseline characteristics is based on interview and case notes, compared to

those where prevalence is based solely on discharge coding or case notes.

Atrial fibrillation

Overall, 5.8% of men and 7.4% of women in this study had a diagnosis of atrial
fibrillation. The prevalence of atrial fibrillation increased substantially with age and was
slightly more common in men than in women except in the very elderly. Overall the
prevalence of atrial fibrillation was greatet in women than in men because of the relatively
small number of men compared to women in the older age groups. Thesc figures are lower
than those reported by most studies. In the Worcester Heart Attack Study, 14.7% of men

and 18% of women had a diagnosis of atrial fibrillation following admission to hospital
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with AML”® As in the current sstudy, the prevalence of atrial fibrillation increased
significantly with age. In the Worcester Heart Attack Study, AMI patients with atrial
fibrillation were more likely to develop heart failure.”® People with heart failure are more
likely to devclop atrial fibrillation and the association between heart failure and atrial

fibrillation is clearly complex and has not been explored in this study.” 0%

Chronic obstructive airways disease

In this study, the prevalence of respiratory disease which comprised mainly chronic
obstructive airways disease was similar in men and women (9.5% in men versus 10.3% in
women). There was an interaction between age and sex so that respiratory disease was
more common in younger women than in men but more common in older men than in
older women. There are very few data with which to compare these findings. In the
SPRINT Trial, 7.5% of men and 5.5% of women hospitalised with AMI had a diagnosis of
COPD. The prevalence increased with age but the analyses were not sex specific. The
relatively higher prevalence of COPD in younger women may reflect the stronger
association in women than in men between cigarette smoking and the risk of developing
coronary attery disease.'”” The incidence of coronary heart disease is relatively low in
younger women and those that do develop the disease are likely to have particularly

adversc risk profiles.

Cancer

Slightly more women than men had a diagnosis of cancer (6,4% versus 5.8%). The
prevalence of a cancer diagnosis was greater in younger women than in younger men. This
is likely to represent breast cancer. Rates increased substantially with age, more so in men
than in women so that the diagnosis was more comumon in men than in women in older age

groups. 'this is likely to represent the lung and bowel tumours seen in these age groups.

Other vascular discasey

Overall the rates of PYD and CVD were similar in men and women in the current study
(6.9% of men and 6.4% of women had a diagnosis of PVD and 6.6% of men and 7,6% of
women had a diagnosis of CVD). The prevalence of PVD and CVD increased with age,
especially PVD in men. This was coded in 12.9% of men and 7.1% of women aged greater
than 84 years. CVD was coded in 9.2% of men and 8.9% of women. There are very fow
data with which to compare these results, especially for CVD. The prevalence of PVD

seen in this study was similar {o that reported by the SPRINT Trial which found that 6.4%
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of men and 6% of women hospitalised with AMI had a diagnosis of PVD.'" The
Framingham Study also reported prevalence of intermittent claudication and stroke or TIA
in men and women, though their study included thosc individuals with a diagnosis of
‘silent” AMI, which inflated the denominator, especially in women.” In the Framingham
Study 9.4% of men and 10.5% ol women presenting with a first AMI had a diagnosis of
mtermittent claudication, and 5.3% of men and 8.1% of women had a history of stroke or
TIA. These prevalence figures were not age adjusted and the cxcess prevalence in women
may have been largely or wholly explained by older age of the women. In the current
study the prevalence of PVD and CVD was higher in younger women than in men but
greater in older men than in women. This finding is again in keeping with other comorbid
diagnoses and the hypothesis that as younger women have a relatively low risk of
developing coronary heart disease compared to men, they are likely to have particularly

adverse risk profiles and high prevalencc rates of comorbid disease.

5.2.4Summary

In the current study women were on average more than seven years older than men at the
time of hospitalisation with their first AMI. They accounted for approximately 40% of all
hospitalisations for first AMI. Both men and women were more likely to come from a
more deprived than from a less deprived area, though this was especially true of younger
wonien. Almost half of all men and women had one or more comorbid diagnosis and this
prevalence rate increased dramatically with age. Younger women bhad high levels of
comortnd disease relative to men. This is relevant to their hospitalisation with AMI which
would be relatively unusual in the absonce of cardiovascular risk factors and comorbid

disease that serve to counteract the protective effects of the premenopause.®''771#2
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6 Temporal trends in baseline characteristics of individuals
admitted to hospital following a first AMI 1990-2000

6.1 Results

When examining temporal trends in survival following AMLI, it is important to consider the
baseline characteristics of men and women which may vary over time. Variation over time
in baseline characteristics such as age and comorbid diagnoses may contribute to or even
explain, observed changes in survival. This scetion therefore describes the distribution of

age and comorbid diagnoses in men and women between 1990 and 2000.

6.1.1Age

For ease of comparison, year of admission was categorised into three time periods as
described in the methods. The age distribution of men and women admitted to hospital
following a first AMI has experienced modest changes (Table 29). The proportion of
younger individuals aged less than 65 years has decreased and the proportion of older
individuals aged 75 years and over has increased. This pattermn is present in men and
women. In men for example, the proportion of individuals aged 55 to 64 years fell from
27.3% in 1990-1992 to 24.5% in 1997-2000, whilst the proportion of individuals aged
greater than 84 years increased from 3.3% (o 5.1%. In women the proportion of
individuals aged 55 to 64 vears fell from 17.4% in 1990-1992 to 14.8% i 1997-2000,
whilst the proportion of individuals aged greater than 84 years increased fiom 11.7% to
16.2% in 1997-2000. These trends were all highly significant, p<0.001. The average age
of men and women on admission also increased between 1990-1992 and 1997-2000 In
men the median age increased from 65 to 66 years and in women from 72 to 74 years.
Figure 7 shows a scatterplot of mean age on admission in men against year of admission.
A linear trend line has been fitted to the data. The sample correlation coefficient R?
suggests that 67% of the variability in mean age can be explained by its relationship with
year of admission, so that there is a strong relationship between the two variables. The

strength of the relationship is even greater in women in whom the R? is 80%.
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Table 29 Temporal trends in age distribution of men and women

iv. Age group distribution

Number of cases Meén Women

(%)

Year of 1990~ 1993- 1997- 1990- 1993- 1997-

admission 1992 1996 2000 1992 1996 2000

Age-group <55 4293 5072 4532 1106 1283 1143

yeurs (21.2%) | (21.2%) | (22.2%) (8.1%) {7.5%) (8.0%)
55-64 5535 6316 5015 2495 2848 2111
years | {27.3%) | (26.4%) | (24.5%) | (17.4%) | (16.7%) | (14.8%)
65-74 6021 7325 5937 4425 5140 4074
years | (29.7%) | (30.6%) | (29.0%) | (30.9%) | (30.1%) | (28.6%)
75-84 3748 4264 3928 4556 5393 4589
years | (18.5%) | (17.8%) | (19.2%) | (31.8%) | (31.6%) | (32.3%)
>84 604 931 1045 1667 2398 2312
years | (3.3%) (3.9%) (5.1%) (11.7%) | (14.1%) | (16.2%)

Total 20261 23908 20457 14309 17062 14229

v. Summary Statistics

Men Women

Yeur of 1990-1992 | 1993-1996 | 1997-2000 | 1990-1992 | 1993-1996 | 1997-2000

admission

Mean age 64.4 64.6 64.9 71.5 72.2 72.7

(years) (64.2~ (64.4- (64.8- {71.3- (72.0~ (72.5-

64.6) 64.7) 65.1) 71.7) 72.4) 72.9)

Standard 11.9 12.2 12.5 11.4 11.6 11.9

deviation

Median age 65 65 66 72 73 74

(years)

Interquartile 17 17 18 16 16 16

range
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Figure 7 Mean age on admission to hospital following a first AMI in men 1990-2000

mean age (years)

64 T T T T T T v T v !
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

year of admission

Figure 8 Mean age on admission to hospital following a first AMI in women 1990-
2000
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Comorbidity

Overall the proportion of men and women coded with each comorbid diagnosis, increased
between 1990-1992 und 1997-2000. These trends were all significant, p<0.001. In 1990-
1992, 37.1% of men and 43.6% of women had at least one comorbid diagnosis. By 1997-
2000 this figure had increased to 51.6% ol men and 59.8% of women.

The magnitude of change over time varied by diagnosis and by sex. Hypertension, renal
failure, atrial fibrillation, respiratory disease and diabetes exhibited the greatest relative
mcreases. The proportion of individuals with a secondary or prior diagnosis of atrial
fibrillation almost doubled in men and women. In 1990-1992, only 3.8% of men and 5.1%
of women had a comorbid diagnosis of atrial fibrillation. By 1997-2000 this had increased
to 7.7% and 10.2% in men and women respectively. The proportion of individuals coded
with hypertension more than doubled during the study period, rising from 5.4% in men and
7.4% in women in 1990-1992 to 14.1% in moen and 18.2% in women in 1997-2000.
Cancer and coronary heart disease exhibited the most modest rises over the study period.
In 1990-1992, 6.0% ol men and 5.9% of women had experienced a previous admission
with coronary heart disease. By 1997-2000 this had increased to 7.9% of men and 8.3% of

WOo1Inen.
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Table 30 Temporal trends in prevalence of comorbid diagnoses in men and women

hospitalised with a first AMI

Proportion of individuals with comorbid diagnosis (%)

Men Women

Comorbidity 1990- 1993- 1997- 1990- 1993~ 1997-

1992 1996 2000 1992 1996 2000
Diabetes 5.8 7.6 10.7 8.0 9.4 1.3
Cancer 4.7 5.6 7.0 4.7 6.5 8.0
Respiratory 7.5 9.5 11.3 7.6 10.3 13.0
disease
Cerebrovascular 5.5 6.6 7.6 6.6 7.3 8.9
disease
Peripheral 5.7 7.0 7.9 5.6 6.4 7.2
vascular diseasc
Atrial fibrillation 3.8 5.8 7.7 5.1 7.1 10.2
Hypertension 5.4 8.3 14.1 7.4 10.5 18.2
Renal failure 1.6 2.2 3.9 2.2 3.1 4.7
Heart failure 11.6 14.5 17.2 16.2 19.8 21.8
Coronary  heart 6.0 7.1 7.9 5.9 6.7 8.3
disease
Any comorbidity 37.1 441 51.6 43.6 59.8

51.2
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Age group

The proportion of men and women with comorbid conditions increased over the time
period for most diagnoses and in most age groups. The changes were broadly similar in
men and women and were more likely to be significant in older age groups. Figurc 9
shows the distribution of comorbid diagnoses by age group and time period for men and

womnen.

The proportion of men with a diagnosis of diabetes increased across all the age groups
between 1990-1992 and 1997-2000. 4.2% of men aged less than 55 years had a diagnosis
of diabetes but by 1997-2000 this had risen to 7.2%. Other age groups demonstrated
similar relative increascs. The increase was greatest in the 65-74 year old age group in
whom the prevalence was highest. Tn 1990-1992 the proportion of men aged 65-74 years
with a diabetes diagnosis was 6.3% but by 1997-2000 this had risen to 13%. These trends
were all highly significant. Relative increases were not as great in women in whom the
prevalence of diabetes was higher. 1n 1990-1992 the prevalence of diabetes in women
aged 65-74 years was 8% and by 1997-2000 this had risen to 13.3%. Prevalence of

diabetes did not increase significantly in women aged less than 55 years.

The proportion of men and women with a diagnosis of cancer increased significantly in all
individuals aged 55 years and over, except in men aged greater than 84 years in whom
there was no clear trend, p=0.762. Relative increases were greater in women in whom the
prevalence of cancer almost doubled in some age groups. The propottion of women aged
55-64 yvears with a cancer diagnosis increased from 3.5% in 1990-1992 {0 7.4% in 1997-

2000. In men the increases in prevalence were significant but were smaller in magnitude.

Cerebrovascular disease and peripheral vascular disease demonstrated similar and more
modest changes which were not significant in the younger age groups in men or in women.
For example the proportion of men aged 75-84 years with a diagnosis of cerebrovascular
disease increascd from 9.2% in 1990-1992 to 12.3% in 1997-2000. The equivalent figures

in women were 6.2% and 8.6%.
The prevalence of heart failure increased substantially in men and women during the study

period. 21.3% of women aged 75-84 years had a diagnosis of heart failure in 1990-1992

and by 1997-2000 this had risen to 27.1%. A sumilar increase was scen in men in whoin
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the equivalent figures were 20.3% and 28.4%. All these trends werc highly significant
{Table 31).

Coding for atrial Gbrillation alse increased substantially during the study time. in 1990-
1992 only 4.4% of women aged 65-74 years had a diaghosis of atrial fibrillation but by
1997-2000 this had risen to 8.2%. Again increases were seen across all age groups and in
men and women. Relative increases were greater in older age groups so that in men aged
85 years and over the prevalence increased from 5.4% in 1990-1992 1o 14.4% in 1997-
2000.

Hypertension also demonstrated substantial increases in prevalence between 1990-1992
and 1997-2000. These changes were apparent across all the age groups and in men and
women. TFor example the propottion of women aged 75-84 years with a diagnosis of
hypertension increased from 6.6% in 1990-1992 to 20.1% in 1997-2000. The equivalent

figures in men were 4.3% and 14.8%.

The prevalence of men and women with a diagnosis of renal failure was relatively small
but increased during the study period, especially in the clderly age groups. In 1990-1992
3.8% of men aged greater than 84 years had a diagnosis of renal failure but by 1997-2000
this had 1ncreased to 10%. The equivalent tigures in women were 4.4% and 7.8%. ‘I'rends
in previous coronary heart disease were smaller in magnitude when compared to other
diagnoses, especially in the younger age groups., The prevalence of previous coronary
heart disease declined slightly in younger women, falling from 6.9% in 1990-1992 to 5.4%
in 1997-2000 in individuals aged less than 55 years. Modest increases were seen in older
age groups. In men the prevalence of previous coronary heart disease increased across all
the age groups though these trends were only significant in individuals aged greater than

64 years.

Overall the proportion of men and women with at least one comorbid diagnosis increased
substantially in men and women of all ages across the study period. In 1990-1992 20.8%
of men aged less than 55 years had at least one comorbid diagnosis but by 1997-2000 this
had increased to 30.8%. The equivalent figures in women were 31.2% and 39.3%. In the
elderly age groups the increases were greater in magnitude. 54.2% of men aged greater
than 84 years had at least one comorbid diagnosis in 1990-1992 but by 1997-2000 this
figure had risen to 70.1%. The equivalent figures in women were 50.9% and 67.7%.
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Figure 9 Distribution of comorbid diagnoses by age group and time period for men

and women
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6.2 Discussion regarding temporal trends in baseline
characteristics of first AMI

Whilst many studies have looked at temporal trends in AMI survival, there are very few
studies that have examined temporal frends in baseline characteristics of individuals
hospitalised following AMI and none that have included only first AMIs and have reported
scx specific analyses in a population based study. Three of the studies that have examined
trends in the incidence of first AMI are ARIC, NHANES 1 Epidemiological Follow-up
Study and the Minnesota Heart Survey, all of which have an upper age limit of 74 years.
Given that age and comorbid diagnoses are significant predictors of outcome, it is
important to consider whether the baseline characteristics of men and women have
changed over time and whether this may have contributed to any observed changes in

survival.

6.2.1Age

In this study the average age of men and women at the time of hospitalisation with their
first AMI, increased significantly between 1990 and 2000. The median age of men
mcreased from 65 years to 66 years and the median age of women from 72 years to 74
years. Correspondingly the proportion of individuals aged 65 years and over increased, in
men from 51.5% in 1990 to 53.3% in 2000 and in women from 74.4% m 1990 to 77.1% in
2000. More than half of all men and three quarters of all women are now aged 65 years or
over at the time of hospitalisation with their first AML. Just less than a quarter of men and
one half of women are aged greater than 74 ycars. There are very few studies with which
to compare these data. In the Nottingham Heart Attack Register, mean age on admission
increased from 67.6 years in women and 60.7 years in men in 1982 to 69.7 years in women
and 64.8 years in men in 1992.'” The age of men in Nottingham was similar to men in
this study, whilst the women in Nottingham were younger than women in this study.
These hospitalisations included first and recurrent AMI events and you might therefore
expect the average age of men and women to be greater than in a cohort of only first AMI
admissions. The only other study that has reported temporal trends in mean age of men
and women hospitalised with AMI is the SPRINT Study. In this study the mean age of
men remained relatively stable between 1981-3 and 1992-4, whilst the mean age of women
increased slightly from 67.3 years in 1981-3 to 68.4 years in 1992-4."® The SPRINT

Registry only included those individuals who were admitted to coronary care units who are
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likely to be younger than an unselected cohort. The Ontarvio Study reported an increase in
median age for individuals hospitalised with an AMI between 1992 and 1996 but did not

report sex specific data, 106

6.2.2Comorbidity

In this study, the proportion of men and women who had at least one comorbid diagnosis
incrcased in men and women of all ages between 1990 and 2000. In 1990-1992, 37% of
men and 44% of women had one or more comorbid diagnoscs. By 1997-2000, this figure
had risen to 52% in men and 60% in women. Absolute changes were greatest in older age
groups in men and women. The diagnoses that demonstrated the greatest relative increase
in prevalence were hypertension, atrial fibrillation and renal failure. The proportion of
men and women with comorbid conditions increased over the time period for all diagnoses
except previous coronary heart disease. There are a number of possible explanations for
this. A comorbid diagnosis of coronary heart discasc was based on different coding
criteria than the other comorbid diagnoses. It was based on a principal diagnosis of
coronary heart disease that occurred within five years prior to the index admission, Unlike
other comorbid diagnoses it did not include secondary diagnoses coded in the index
admission. Some of the trends observed therefore could be due to changes in coding
practice and an increasing likelihood that secondary diagnoses are accurately recovded.
The audit reposts relating to Scottish Morbidity Data however do not support this

hypothesis.'®

Alternatively, the observed changes could reflect real differences in the
characteristics of individuals hospitalised with first AMI, who may be becoming older and
sicker over time. If that is the case then it is not clear why the proportion of individnals
with a previous diagnosis of coronary heart disease would remain stable in younger age
groups. Intercstingly the Worcester Heart Attack Siudy has recently reported a similar
finding.'” In this study, which included individuals hospitalised with AMI between 1975
and 2001, those who were hospitalised during recent study years were older and had a
higher prevalence of comorbid diagnoses, with the exception of previous angina. Sex
specific data were not reported. The SPRINT Study reported a decline in the prevalence of’

prior angina in men and women hospitalised with AMI between 1981-2 and 1992-4,'%%

As lor temporal changes in age, there are few studies that have described trends in
comorbid diagnoses in men and women hospitalised with AMI, Of those that have, none
of them have reporied age and sex specific analyses following hospitalisation with first

AMI. Only the SPRINT Study has reported the results of sex specific analyscs and this is
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in a study population comprising individuals with first and recurrent AMIs who were

admitted to coronary care units.

In this Scottish study, the prevalence of diabeies increased in men and women across all
age groups. The prevalence of diabetes increased in men from 5.8% in 1990-1992 to
10.7% in 1997-2000 and in women from 8.0% to 11.3%. The relative incrcases were
greater in younger individuals compared o older individuals and in men compared to
women. There are a number of possible explanations for these changes. The increase in
prevalence may not reflect a real change in the prevalence of the disease and may have
arisen as a result of a change in coding practice, improved recognition, or beeausc of the
lower diagnostic threshold for diabetcs that was introduced by the American T)iabetes

s . 184:185
Association 1n 1997.™

Alternatively the increase in prevalence may reflect a rcal
change in prevalence that has in part atisen because of increasing levels of obesity that are
now found in Scotland.'®® A number of other studies have demonstrated an increase in the
prevalence of diabetes in individuals hospitalised with AMI, including the Worcester Heart
Attack Study, the SPRINT Study and the Ontario Study.'®®'%1%  The SPRINT Study
reported an increase in the prevalence of diabetes in men from 18% in 1981-3 to 23% in

1992-4. In women the prevalence rose from 29% in 1981-3 to 35% in 1992-4.'%8

In this study, the prevalence of hypertension more than doubled in men and woinen during
the study period. In men the prevalence of hypertension increased from 5.4% in 1990-
1992 to 14.1% in 1997-2000, and in women fiom 7.4% in 1990-1992 to 18.2% in 1997-
2000. As with diabetes, it is not clear whether these changes reflect an underlying change
in population disease prevalence or whether they are due to better coding and diagnosis.
The literature regarding changing prevalence of hypertension has not been consistent in its
findings. The Worcester Heart Attack Study also reported an increase in the prevalence of
hypertension in individuals hospitalised with AMI, from 41% in 1975-8 to 68.7% in
2001."®  However, in the SPRINT Study the prevalence of hypertension remained

relatively stable in men and women,'®

Between 1990-1992 and 1997-2000, the prevalence of heart failure in the cwrent study
increased substantially in men and women hospitalised in Scotland with a first AMI. The
prevalence increagsed from 11.6% in men and 16.2% in women in 1990-1992 to 17.2% in
men and 21.8% in women in 1997-2000. These figures are similar to those observed in the
Ontario Study in which 19.3% of individuals hospitalised with AMI in 1992 had a

diagnosis of congestive heart failure.'®® This figure rose to 21.5% in 1996. The Worcester
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Heart Attack Study also reported an increasing prevalence of heart failure in those patients
who were hospitalised in recent study years compared to those hospitalised during the
early study years.'” The overall prevalence of heart failure increased from 13.9% in 1975-
1978 to 25.5% in 2001. In this study the prevalence was based on secondary coding as
well as prior admission and it is therefore likely that a proportion of the heart failure cases
developed subsequent to the first AMI. In this report from thc Worcester Heart Attack
Study however, the prevalence was based on past medical history. Further analyses carried
out by the Worcester Heart Attack Study reported a modest decline in the incidence rate of
heart failure between 1975 and 1995 in individuals hospitalised with AMLY" In the
current study a true increase in the prevalence of heart failure may have arisen as a result
of a number of factors. These would include increasing age and increasing numbers of
women as well as an increasing prevalence of hypertension and diabetes, both of which

would increasc the likelihood of developing heart failure.'*” '8

6.2.3Summary

In the current study the average age of men and wouicn hospitalised with a first AMI
increased by over a year between 1990 and 2000, Over the same period the prevalence of
comorbid illness also incrcased. Whilst some of these changes may reflect changes in
coding and diagnostic threshold, it seems likely that they will also reflect a real increase in
certain diagnoses. An improvement in the detection and trcatment of disease is probably
also important and may contribuite to 4 reduction in the severity of disease in individuals

hospitalised with AMI and an improvement in their survival rates.
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7 FIRST AMI: BURDEN OF DISEASE

7.1 Results

The aim of this section is to describe the changing burden of first AMI in men and in
women on the hospital sector of the National Health Service in Scotland over the pertod
1990-2000. ‘Burden’ includes numbers of hospitalisations, population hospitalisation
rates, length of stay and bed days as well as in-hospital revascularisation rates. Analysis of
temporal trends in these measures allows us to place AMI in context to the overall burden
on the National Hcalth Service in Scotland and also to examine and compare the

contribution of AMI in men and women over time.

7.1.1Population rates for admission to hoespital following a first AMI
1990-2000

Sex

Between 1990 and 2000, the population discharge rate for first AMI fell by 28% in men,
from 361 to 260 per 100,000, and by 30% in women, from 225 to 157 per 100,000 (Table

32). These trends were highly significant in men and women, p<0.001.
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Table 32 Annual number of cases and population rates per 100,000 for men and

women admitted to hospital following a first AMI1

Number of cases

Population rates (per 100,000)

Men Women Men Women
1990 6687 4657 361 225
1991 6730 4715 363 227
1992 6844 4937 368 238
1993 6630 4686 356 225
1994 5913 4313 317 207
1995 5848 4208 313 202
1996 5517 3855 296 185
1997 5365 3772 288 181
1998 5293 36045 284 175
1999 4958 3531 266 169
2000 4841 3281 260 157
Crude % change -28 -30 -28 -30
Average annual 217(260-°175) | T 181 (7 214- | T127(15-| T &8( 7 10-
change (95% CI) " 149) 10) )
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Figure 10 Population rates in men and women for admission to hospital following a
first AMI
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Age and sex

Examination of age and sex specific temporal trends in population rates revealed important
diffcrences between age groups and beiween men and women. These are shown in, Table
33, Table 34, Table 35, Table 36, Table 37 and Figure 11, The greatest absolute changes
in the number of individuals admitted to hospital following a first AMI occurred in those
aged 55 to 74 years, and were greater in men than in women. Between 1990 and 2000, the
number of men aged 55-64 years with a discharge diagnosis of first AMI decreased by 656,
a relative decline of 36%, In women the number of first AMI diagnoses in individuals
aged 55-64 years, declined by 404, a relative decline o' 50%. These trends were all highly

significant.

Smaller ahsolute and relative changes were scen in men and women aged <585 years. In
this age group, population rates for AMI hospitalisation declined by 24% in men and 28%
in women. These trends were all significant. Men and women aged greater than 84 years
displayed an increase in the absolute number of hospitalisations. This did however

translate into a modest decline in population rates ol 10% in women and 25% in men.
The sex differences in population rates for first AMI hospitalisation declined with

incrcasing age so that the large discrepancy seen in younger people was no longer as

apparent in men and women aged 75 and over.

135




Table 33 Annual number of cases and population rates per 100,000 for men and

women aged <55 years admitted to hospital following a first AMI

Aged <55 years

Number of cases

Population rates (per 100,000)

Men Women Men Women

1990 1432 383 110 29
1991 1447 386 111 29
1992 1414 397 108 30
1993 1460 355 112 27
1994 1279 326 98 24
1995 1173 315 90 24
1996 1160 287 89 22
1997 1155 285 89 21
1998 1220 307 95 23
1999 1082 273 84 21
2000 1075 278 84 21
Crude % change 25 -27 -24 -28
Average annual 44 (T 60-7 T13(717-7 T30 4 2| T1(13-7
change (95% CI) 27) 9) 0.7)
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Table 34 Annual number of cases and population rates per 100,000 for men and

women aged 55-64 ycars admitted to hospital following a first AMI

Number of cases

Population rates (per 100,000}

Men Women Men Women
1990 1816 814 711 286
1991 1862 825 732 292
1992 1857 356 731 304
1993 1758 795 690 283
1994 1543 747 606 2606
1995 1591 670 624 239
1996 1424 636 561 229
1997 1360 609 535 220
1998 1261 589 490 211
1999 1234 503 473 178
2000 1160 410 441 145
Crude % change -36 -50 -38 -49
Average annual TT7 (917 42 (51-7 T32(737-7 | T15( 18-
change (95% CT) 64) 33) 26) 11)
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Table 35 Annual number of cases and population rates per 100,000 for men and

women aged 65-74 years admitted to hospital follewing a first AMI

Number of cases: Population rates (per 100,000)
Men Women Men Women

1990 1963 1435 1038 578
1991 2027 1459 1056 586
1992 2031 1531 1045 610
1993 2059 1409 1044 555
-1994 1855 1348 926 525
1995 1725 1261 868 499
1996 1686 1173 352 440
15}97 1605 1081 813 435
1998 1581 1087 799 439
1599 1378 973 0696 395
2000 1373 933 690 379
Crude % cha_ngé -30 -35 -34 -34

A\?erageannua]_ T72( 91- Tel (74 T41(48-7 | T24( 287
change (95% CI) 54) 47) 33) 19)
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Table 36 Annual number of cases and population rates per 100,000 for men and

women aged 75-84 years admitted to hospital following a first AMI

Number of ‘cascs Population rates (per 100,000)
Men Women Men Women

1990 1242 1511 1359 894
1991 1202 1489 1316 888
1992 1304 1556 1441 941
1993 1144 1487 1296 923
1994 997 1306 1155 830
1995 1118 1384 1241 859
1996 1005 1216 1084 744
1997 1002 1212 1053 733
1998 974 1104 1009 666
1999 981 1193 998 718
2000 971 1080 970 649
Crude % change -22 -29 -29 -27
Average annval T32( 46-7 A9 (T62-7 | T46(59-7 ] T29(739-7
change (95% CI) 18) 35) 33) 19)
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Table 37 Annual number of cases and population rates per 100,000 for men and

women aged >84 years admitted to hospital following a first AMI

N{lmbcr of cases Population rates (per 100,000)
Men | Women Men Women

1990 234 514 1538 986
1991 192 556 1201 1024
1992 238 597 1422 1071
1993 209 640 1199 1117
1994 239 586 1323 1000
1995 241 578 1267 956
1996 242 594 1230 967
1997 243 585 1192 939
1998 257 558 1203 880
1999 283 589 1286 918
2000 262 580 1157 892
Crude % change +12 +13 -25 -10
Average annual +6 (+2-19) +2 (7 5-+9) T2 (T 42-7 | 17 28-7
change (95% CI) 0.4) 6)

140




Figure 11 Age and sex specific population rates for admission to hospital following a
first AMI
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7.1.2Length of stay and bed days occupied following admission to
hospital with a first AMI 1990-2000

Leugth of stay in days in men and women

Length of stay declined steadily in men and women belween 1990 and 2000, In 1990 the

mean length of stay was 11.8 days in mon and 20.7 days in women. This difference was

highly significant. By 2000 the mean length of stay had declined to 8.9 days in men and

11.8 days in women. Again these changes were highly significant. Median length of stay

differed substantially fiom mean and was thercfore a more appropriate sumimary measure.

The median lengih of stay was 8 days in men and women in 1990 and declined to 6 days in

men and 7 days in women by 2000. The interquartile range was greater in women than in

men in each year suggesting that the distribution ot length of stay was more widely spread.

Table 38 Length of stay in men and women following a first AMI 1990-2000

Men Women
year of Mean Median | IQ range | Mean Median | IQ range
admission
1990 11.8 8 6-10 20.7 8 6-13
1991 12.6 7 6-10 18.3 8 6-12
1992 11.3 7 6-9 18.8 8 6-12 |
1993 10.6 7 6-9 16.6 8 5-12
1994 9.7 7 5-9 14.9 8 6-12
1995 9.3 7 5-9 13.3 7 5-12
1996 9.1 7 5-9 12.1 7 5-12
1997 8.6 6 5-8 11.3 7 5-11
1998 8.3 6 5-8 10.8 7 5-11
1999 8.6 6 5-8 11.8 7 5-11
2000 8.9 6 5-8 11.8 7 5-11
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Bed days in men and women

Figure 12 shows the bed days per 1000 population occupied by men and women following
a first AMI between 1990 and 2000. Bed days declined substantially in men and in
women. In men the number of bed days occupied per 1000 head of population fell from
42.5 in 1990 to 23.2 in 2000, a decline of 46%. The fall was even greater in women in
whom the bed days declined from 46.6 in 1990 and 18.5 in 2000, a fall of 60%. Since
1995, the occupied bed days per 1000 population has been consistently greater in men than

in women.

Figure 12 Bed days occupied by men and women following a first AMI 1990-2000
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Total occupied bed days in men and women hospitalised with a first AMI between 1990
and 2000 are shown in Table 39. The total number of occupied bed days has declined
substantially in men and women during the study period. In 1990, occupied bed days were
similar in men and women, the lower numbers of admissions in women being offset
against a longer length of stay. By 2000 the number of occupied bed days more than

halved in men and women and women accounted for 46% of all bed days.

144



Table 39 Total occupied days in men and women hospitalised with first AMI 1990-

2000

Year of admission Men (%) Women (%) Total (%)
1990 43121 (49.9) 43254 (50.1) 86375 (100)
1991 38080 (49.4) 39073 (50.6) 77153 (100)
1992 37931 (51.4) 35825 (48.6) 73756 (100)
1993 32964 (50.6) 32220 (49.4) 65184 (100)
1994 2797 (49.0) 29127 (51.0) 31924 (100)
1995 27979 (51.4) 26402 (48.6) 54381 (100)
1996 23620 (52.8) 21157 (47.2) 44777 (100)
1997 21226 (52.5) 19228 (47.5) 40454 (100)
1998 19923 (53.2) 17500 (46.8) 37423 (100)
1999 18952 (51.3) 17975 (48.7) 36927 (100)
2000 18401 (53.6) 15923 (46.4) 34324 (100)
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7.1.3In-hospital revascularisation rates in men and women following a
first AMI 1990-2000

Table 40 shows the number and proportion of men and women with a first AMI
undergoing a revascularisation procedure during their inpatient stay. The numbers and

proportions are relatively small, but increased substantially over time in men and women (
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Figure 13).

In 1990, only two men and four women underwent a revascularisation

procedure during their inpatient stay. By 2000 this had increased to 208 men and 71

women. The proportion of men and women undergoing a coronary artery bypass gral

operation was similar in men and women whilst a higher proportion of men than women

had a percutancous angioplasty procedure. The proportion of individuals undergoing a

revascilarisation proccdure varied with age and younger men and women were more likely

to undergo in-hospital revascularisation than older men and women (Table 41). This trend

was highly significant in men and in women, p<<0.001.

Table 40 Numbers and rates of men and women with a first AMI undergoing

revascularisation during their index hospital admission 1990-2000

Men -~ T Wome

“Revase | CABG | PTCA | Revase | CABG | PICA
1990 | 2 (0%) 1 (0%) T00%) | 40.1%) | 3(0.1%) | 1%
1991 | 17(0.3%) | 7(0.1%) | 10(0.1%) | 3 (0.1%) 1(0%) 2(0%)
1992 | 16 (0.2%) | 5(0.1%) | 11 (0.2%) | 7(01%) | 1(0%) 6 (0.1%)
1993 | 26(0.4%) | 10(0.2%) | 16 (0.2%) | 16(0.3%) | 3 (01%) | 13 (0.3%)
1994 | 25(0.4%) | 7(0.1%) | 19(0.3%) | 25(0.6%) | 7(0.2%) | 18(0.4%)
1995 | 44 (0.8%) | 8(0.1%) | 37(0.6%) | 33(0.8%) | 9(0.2%) | 25 (0.6%)
19967 63 (1.1%) | 14(0.3%) | 50(0.9%) | 38(1.0%) | B(0.2%) | 30(0.8%)
1997 | 94(1.8%) | 17(03%) | 79(1.5%) | 44(1.2%) | 7(0.2%) | 37(1.0%)
1998 | 127 (2.4%) | 15(03%) [112(2.1%)| 64(1.8%) | 8(0.2%0 | 56 (1.5%)
1999 | 154 (3.1%) | 10(0.2%) |145(2.9%)| 76 2.2%) | 5(0.1%) | 71 (2.0%)
2000 | 208 (4.3%) | 12(0.2%) [198 (4.1%)| 71 (2.2%) { 6(0.2%) | 66 (2.0%)
Total | 776 (0.1%) | 106 (0.2%) | 678 (1.0%) | 381 (0.8%) | 58 (0.1%) | 325 (0.7%)
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Figure 13 Proportion of men and women undergoing a revascularisation procedure

during admission following a first AMI 1990-2000
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Table 41 Proportion of men and women in different age groups undergoing a

revascularisation procedure during admission following a first AMI

Age group Men Women

< 55 years 264 (1.9%) 77 (2.1%)
55-64 years 241 (1.4%) 111 (1.5%)
56-74 years 227 (1.2%) 139 (1.0%)
75-84 years 39 (0.3%) 51 (0.4%)
>84 years 5 (0.2%) 3 (0.05%)
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7.1.4First AMI as a proportion of all emergency medical admissions

In 1990 hospitalisations for first AMI accounted for 9% of all emergency medical
admissions in men and 7% of all emergency medical admissions in women. By 2000 these
figures had fallen to 4% and 3% in men and women respectively. First AMI accounted for
a higher proportion of medical admissions in men than in women and this sex difference

remained relatively stable between 1990 and 2000 (Figure 14).

Figure 14 Barchart showing admissions for first AMI as a proportion of all

emergency medical admissions in men and women 1990-2000
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7.2 Discussion regarding burden of disease for first AMI

7.2.1Population discharge rates in men and women 1990-2000

Tn Scotland between 1990 and 2000, the population discharge rate for first AMI fell by
28% in men, from 361 to 260 per 100,000 and by 30% in women, from 225 to 157 per
100,000. The fall in hospitalisation rates for AMI is in keeping with numerous reports

from many countries. 48:50-54;57,58;189-191

In the Worcester Heart Attack Study, the age
adjusted incidence of first AMI declined by 26% in men (from 323 per 100,000 in 1975 to
240 per 100,000 in 1988) and by 22% in women (from 176 per 100,000 in 1975 to 137 per
1000,000 in 1988).°¢ Similar declines were also seen in the Stockholm Study in which age
adjusted incidence of first AMI felt by 18% in men and by 13% in women.® In the
Minnesota Heart Survey there were more modest declines in the incidence of first AMI in
men and women between 1985 and 1990.>° Age adjusted incidence fell by 5% in men and
4% in women during the study period. Not all studies have reported sex specific analyses.
Those that have reported sex specific findings have not been consistent in their findings. A
number of studies have reported more modest changes in incidence in women than in men.
For example NHANES 1, the Rochester Epidemiology Project and the OXMIS Study all
reported an increasing incidence of AMI in women and a decreasing mncidence of AMI in

- 4;59;60
mer over tune.5

In contrast to this and other studies, the ARIC Study reported an
increasing incidence of AMI in men and women, although the findings were statistically
non-significant.” The reasons for the conflicting findings regarding trends in AMI
incidence, especially in women arc not clear. Trends have varied across different
populations and across different study types and consequently there is no obvious
geographical or methodological explanation. Definition of AMI varics between studies
and one observation is that those studies that have employed a narrower definition of AMI,
such as the MONICA studies, are more likely to have reported a decline in incidence than
those studies thal have used a broader definition, such as ARIC, possibly including
probable as well as definite AMI.

7.2.2Population discharge rates in men and women and different age
groups 1990-2000

Overall changes masked substantial variation within subgroups and this study has found

that there are important differences in temporal trends in AMI incidence between men and
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women in different age groups. Greatest relative changes were seen in men and women
aged 55-64 yecars, In this age group men demonstrated a 38% decline and women a 49%
decline in incidence rates between 1990 and 2000, TFalls were more modest in the very
elderly. In individuals aged greater than 84 years, men experienced a 25% decline in
incidence compared (o a 10% decline in women. Few studies have reported age and sex
specific trends in AMI incidence. The Worcester Heart Attack Study, the OXMIS Study
and the Rochester Epidemiology Project all cxamined age and sex specific trends in

5639 11 the Worcester Heart Attack

incidence of AMI, and found conflicting results,
Study, the greatest declines were seen in the very elderly in whom incidence rates declined
by approximately 55% between 1975 and 1988.°° The overall decline also disguised
increasing incidence in women aged 65-74 years in whom incidence rates increased by
15%. The Rochester Epidemiology Project also reported differing secular trends in AMI
incidence according to age and sex. They also reported increasing incidence in women
aged 60 years and greater but declining rates in men of all ages. The reasons for the
observed disparities between studies are not clear. There would appear to be consistent
cvidence for declining AMI incidence in men in all age groups, but conflicting evidence
regarding secular trends in women. It is likely that differences in methodology including
definition of AMI may account for some of the variation in findings. It is apparent that
those population-based studies that have analysed routine data sets, such as the Swedish
National AMI Register and the Ontario Myocardial, Infarction Database, have been more
consistent in their findings than studies involving more select populations and specific

diagnostic criteria.

7.2.3Length of stay and bed days in men and women

In this study the average length of stay in men and women hospitalised with AMI declined
significantly between 1990 and 2000. Median length of stay declined from eight days in
men and women in 1990, to six days in men and seven days in women in 2000, Total bed
days also declined dramatically in both sexes, presumably a reflection of declining
incidence and shorter lengths of stay. In 1990-1991, overall bed usage was slightly greater
in women than in men, despite the fact that they accounted for only 41.1% of all
admissions. This was a retlection of the longer average length of stay seen in women than
in men. This is likely to be due to the older average age of women hospitalised with a first
AMI and also because of the higher prevalence of comorbid disease secen in women
compared to men. By 2000 however, total bed usage had declined by 57% in men and by
63% in women su that overall bed usage was greater in men than in women (18401 bed
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days in men versus 15923 in women). Women still accounted for only 41.4% of all
admissions so presumably reduction in length of stay bas bad a greater impact in women
than in men. There are few existing data on the health service burden of AMI with which
to comparc these findings. The National Hospital Discharge Survey found that median
length of stay declined by 38% between 1998 and 1997, from cight days to five days. *
This is similar to the results of this study though sex specific results were not reported. In
the Minnesota Heart Survey the median length of stay for individuals hospitalised with
AMI between 1985 and 1990 decreused from 8.5 days to 6.2 days in men and from 8.9
days to 0.9 days among women. This study however excluded individuals over the age of
74 years. This would bias the average length of stay analyses as length of stay increases
with age. The burden placed on the hospital sector by AMI has fallen substantially

because of declining incidence and a reduction in length of stay in both men and women.

7.2.41n-hospital revascularisation rates in men and women

In contrast to the falling incidence and length of stay, there has been a dramatic increase in
the proportion of men and women hospitalised with a first AMI who underwent a
revascularisation procedure during their inpatient stay. In 1990 less than 0.1% of
individuals underwent a revascularisation procedure during their admission. By 2000 this
had increased to 4.3% of men and 2.2% of women. The in-hospital intervention rate
declined with increasing age in men and women. In 2000, the individuals who underwent
revascularisation during their hospital stay were much morc likely to have a percutaneous
angioplasty procedure than a coronary artery bypass graft operation. [n 2000,
percutaneous angioplasty was carried out in 2.0% of women and 4.1% of men whereas
coronary attery bypass grafting was carried out in only 0.2% of women and 0.2% of men.
Again there arc very few population-based data with which to compare these findings. The
intervention rates are much lower than those reported by any other study. This is in part
likely to reflect selection bias in existing surveys and studies which tend to include a high
proportion of teaching hospitals with on-site revascularisaton facilities.””*'” In the EURO
Heart Survey, percutancous angioplasty was carried out in 40.4% of individuals, and
coronaty attery bypass grafting in 3.4% of individuals diagnoscd with ST-elevation
AML'™ The relatively low levels of intervention are likely to be more representative of
population based rates and also to reflect differing clinical practice. It also seems likely
that the low intervention rates arc in part duc to deficiencies in coding in the routine data
set analysed in the cumrent study. The majority of revasculavisation interventions are
carried out in teaching hospitals and patients are transferred from district general hospitals
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to these facilities. Tt is possible that the data extract used in the current study has not
included all revascularigation procedures that are carried out in a hospital that is different

from the admission hospital.

7.2.5Proportion of all emergency medical admissions

In 1990, first AMI accounted for $% of all emergency medical admissions in men and for
7% of all emergency medical admissions in women. By 2000 these figures had declined to

4% and 3% respectively. There are no other studies with which to compare these data.

7.2.6Summary

The burden placed on the health service in Scotland by individuals hospitalised with first
AMI has declined between 1990 and 2000. This has arisen as a result of declining
incidence and length of stay. There has however been a substantial inerease in coronary
revascularisation procedures which will offset some of the benefits gained as a result of
changing incidence and length of stay. It is also important to remember that these
individuals represent first AMIs only and are only a proportion of individuals hospitalised
with an AMI diagnosis. In addition, whilst AMI hospitalisation rates are declining, there
has been a substantial rise increase in the number of hospital admissions for suspected
acute coronary syndrome over the past decade. This has been accounted for by a striking
increase in admissions with angina and chest pain, which have more than doubled during
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this period, The overall pattern of suspected acute coronary syndrome has therefore

changed with rapidly rising nubers of admissions with chest pain,
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8 SURVIVAL FOLLOWING ADMISSION TO HOSPITAL
WITH A FIRST AMI

8.1 Results of unadjusted survival analysecs

This section describes the unadjusted case fatality of men and women hospitalised in
Scotland with a first AMI. Casec fatality is described at 30 days, six months, one year, two
year and five years in men and women. Analyses in men and women have been stratified
into different age groups, sociceconomic categorics, ycars of admission and according to
the presence of particular comorbid diagnoses. The aim is to provide actual mortality data
and to gain further insight into survival differences that may exist between men and

women that may be explored further in multivariate analyscs.

8.1.1 Unadjusted case fatality from life tables

The overall unadjusted case fatality rates were higher in women than in men at all of the
time periods cxamined (Table 42). In men the overall case fatality rates at 30 days, six
months, one year, two years and five years were 16.3%, 20.7%, 23.5%, 28.0% and 39.0%
respectively. In women the equivalent rates were 25.6%, 31.9%, 35.3%, 40.6% and
52.8%. These sex differences were all statistically significant. Prognosis following a first
AMI was therefore relatively poor, especially in women, with almost one half of all

women dead within 5 years of admission.

Table 42 Unadjusted case fatalily rates in men and women following admission to

hospital with a first AMI

o - Casefatality %
T T Me [ Wome
B0amys ] 163 | Bs
Slx moﬁths , 20.7 31.9
‘One year T . 23.5 35.3
Twoyears. . 28.0 406
Five yoars | 39.0 52.8
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8.1.LLL  Age
30 day and six months case fatality

The effect of age on casc fatality was powerful in men and in women. 30 day case fatality
was 3.7% in men and 5.9% in women aged less than 55 years. It increased to 42.6% in
men and 44.7% in women aged preater than 84 years (Table 43). By six months casc
fatality had risen to 4.8% in men and 7.0% in women aged <55 years (Table 44). Case

fatality was higher in women than in men of all ages at 30 days and six months.

One, two and five years case fatality

By one year case fatality increased to 23.5% in men and 35.3% in women. Again case
fatality was higher in women than in men in all age groups (Table 45). By two years the
difference in case fatality between men and women was less apparent in the older age
groups but remained a similar magnitude in the younger age groups (Tabie 46). Al five
years there was an inferaction between age and sex so that the effect of sex could not be
simply described and depended upon age (Table 47). Young women continued to have a
higher case fatality than young men but in men aged 65 to 74 years and 75-84 years, case
fatality was greater in men than in women. In men aged 75-84 years, case fatality was

70% compared to 68.4% in women.

8.1.1.2  Secioeconomic deprivation
30 day and six months case fatality

Socio-economic deprivation appeared to have a minimal effect on short-tenmn case [atality.
There was a reverse socioeconomic gradient, especially in women so that case fatality was
ligher in the least deprived groups and lower in the most deprived groups. This gradient
was not as apparent in men. Case fatality was higher in all groups in women than in men

at 30 days and at six months.

One, two and five years case fatality

Socio-economic deprivation had a similar effect in the longer term. Again, there was a
reverse socioeconomic gradient in women but not in men, in whom the cffect of
socioeconomic deprivation was less consistent. For example, five year case fatality in

women decreased from 54.8% in the least deprived group to 51% in the most deprived
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group. In men, casc fatality was similar in the different deprivation categories and there

was no evidence of any significant ditferences or of trends.

8.1.1.3 Comorbidity
30 day and six months case fatality

At 30 days and six months the cffcet of prior and concurrent diagnoses had a marked effect
on case fatality. The presence of one or more diagnoses increased six month case fatality
from 13.4% to 30% in men and from 25.5% to 37.9% in women. The greatest effects were
seen with renal failure, cancer, cerebrovascular disease, peripheral vascular disease and
heart failure. For example, case fatality was 56.1% in men and 63.6% in women with a
coding for renal failure, compared to an overall rate of 20.7% in men and 31.9% in women.
Cancer was associated with a six month case fatality rate of 46.3% in men and 47.1% in
women. Case fatality was generally higher in women, although this effect varied in its
magnitude. Hypertension had a small effect on case fatality which increased to 20.7% in
men and 28.7% in women at six months. None of the comorbidies coded appeared to have

a protective effect and to reduce case fatality,

One, two and five years case fatality

Similar patterns to those seen at 30 days and six menths were seen at one, two and five
years. Cancer, renal failure, heart failure and cerebrovascular and peripheral vascular
disease again carried the worst prognosis. 87.2% of women and 82.2% of men with renal
failure and 75.3% of women and 74.2% of men with cancer were dead within five years.
The presence of any coded comorbidity approximately doubled case fatality at five years in
men. Five year case fatality was 54.6% with any comorbidity compared to 26.5% with
nonc. The effect was not quite as marked in women; 63.1% comparced to 41.5%. Again,
hypertension, diabetes and coronary heart disease appeared to have the least effect on case
fatality, cspecially in men. For example, men with a previous admission for coronary heart

discase had a five year case fatality of 52% compared to 61.3% in women.

8.1.1.4  Trends in nnadjusted case fatality in men and women
30 day and six monthy case fatality

In men, 30 day case fatality fell from 18.1% in 1990 to 14.6% in 2000, a decline of 19%.
In women, case fatality declined by 8%, falling from 27.2% in 1990 to 25.1% in 2000
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(Table 48). Smaller declines were also seen at six months, and again the fall was greater in

men than in women, 9% compared to 6%.

One, two and five years case fatality

At one year case fatality in men declined from 25.3% in 1990 to 21.9% in 2000, a decline
of 13% (Error! Reference source not found.). In women one year case fatality fell by
6%, from 37% to 34.8%. At two years however, case fatality fell by approximately 7% in
men and women. Five years case fatality fell by 9% in men, from 41.8% to 38.2% and by
5% in women, from 54.2% to 51.7% (Table 49).
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Table 43 Unadjusted 30 day case fatality rates in men and wemen following

admission to hospital with a first AMT

30 day case fatality

MEN WOMEN
Overall 16.3 25.6
Age group
<55 3.7 5.9
55-64 8.9 11.6
65-74 18.7 20.8
75-84 31.4 33.8
>84 42.6 44.7
Deprivation quintile .
1-least deprived 16.4 26.8
2 13.8 27.1
3 16.6 20.4
4 16.2 254
5-most deprived 15.4 23.2
Comorbidity
Any comorbidity 22.8 29.3
No comorbidity 11.1 21.7
Diabetes 20.5 27.8
Cancer 34.2 36.0
Respiratory disease 27.3 32.5
Cerebrovascular disease 31.6 38.4
Perii)heral vasculéf diseasé “ 28.5 32,7
Atrial fibrillation 20.6 27.8
Hypertension 15.0 22.3
Renal failure 44.2 52.0
Heart failurc 27.7 33.2
Coronary heart disease 22.6 27.4
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Table 44 Unadjusted six month case fatality rates in men and women following

admission to hospital with a first AMI

‘Six month case fatality

MEN WOMEN
Overall 20.7 31.9
Age group
<55 4.8 7.0
55-64 11.4 14.0
65-74 24.1 25.5
75-84 39.6 42.1
>84 54.1 57.3
Deprivation quintile
1-least deprived 20.5 33.7
2 22.0 33.9
3 21.0 32.9
4 20.8 3L.5
5-most deprived 20.3 29.1
Comorbidity
Any comorbidity 30.0 37.9
No comorbidity 13.4 25.5
Diabetes 27.9 36.1
Cancer 40.3 47.1
Respiratory discase 35.8 41.4
Cercbrovascular disease 42.1 49.9
Peripheral vascular disease 38.1 43.0
Atrial fibrillation 30.2 40.0
Hypertension 20.7 28.7
Renal failure 56.1 63.6
Heart faiture 37.5 44.7
Coronary heart disease 28.9 35.4
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Table 45 Unadjusted one year case fatality rafes in men and women following

admission to hospital with a first AMI

One year case fatality

MEN WOMEN
Overall 23.5 353
Age group
<55 5.7 8.2
55-64 13.1 15.6
65-74 27.2 28.5
75-84 44.7 46.7
>84 60.3 62.4
Deprivation quintile
1-least deprivcd 23.4 37.0
2 24.5 37.5
3 23.9 36.5
4 23,7 34.8
5-most deprived 23.3 32.6
Comorbidity
Any comorbidity 34.2 4279
No comorbidity 15.0 27.5
Diabetes 32.5 41.1
Cancer 52,2 33.0
Respiratory disease 40.8 46.6
Cerebrovascular discase 47.4 55.3
Peripheral vascular disease 43,4 48.2
Atrial fibrillation 36.0 46.2
Hypertension 24.2 32.7
Renal failurc 61.1 68.4
Heart failure 43.0 50.8
Coronary heart d?sease 33.3 40.2
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Table 46 Unadjusted two years case fatality rates in men and women following

admission to hospital with a first AMI

Two year case fatality

MEN WOMEN
Overali 28.0 40.6
Age group
<55 7.2 10.3
55-64 16.2 18.7
65-74 32.4 333
75-84 52.6 53.4
>84 68.7 69.8
Deprivation quiniile
1-least deprived 27.9 42.4
2 28.8 42.6
3 28.4 41.3
4 28.4 40.5
5-most deprived 28.1 38.0
Comorbidity
Any comosbidity 40.6 49.3
No comorbidity 17.9 31.4
Diabetes 38.8 49.0
Cancer 60.2 60.8
Respiratory discase 48.1 54.1
Cercbrovascular disease 55.5 62.1
Peripheral vascular disease 51.2 55.4
Atrial fibrillation e 54.4
Hypertension 203 38.8
Renal tatlure 69.4 76.1
Heart failure 51.0 584
Coronary heart discase 38.9 47.3
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Table 47 Unadjusted five years case fatality rates in men and women following

admission to hospital with a first AMI

Five ycar case fatality

MEN WOMEN
Overall 39.0 52.8
Age group
<55 11.5 14.8
55-64 251 27.0
65-74 45.5 45.1
75-84 70.0 68.4
>84 85.8 86.0
Deprivaiion quintile
1-lcast deprived 38.3 54.8
2 40.1 54.2
3 39.7 53.4
4 39.6 53.2
5-most deprived 39.9 i 51.0
Comorbidity
Any comorbidity 54.6 63.1
No comorbidity 26.5 41.5
Diabetes 53.2 63.5
Cancer 74,2 75.3
Respiratory disease 62.9 68.0
Cerebrovascular diseasc 69.9 74.1
Peripheral vascular disease 65.3 68.6
Atrial fibrillation 60.9 70.9
Hypertension 42.8 51.8
Renal failure 82.2 87.2
Heart failure 66.9 73.1
Coronary heart disease 52.0 61.3
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Table 48 Trends in unadjusted 30 day and six months case fatality rates in men and

women following admission to hospital with a first AMI

30 day case fatality % Six months case fatality %

MEN WOMEN MEN WOMEN
1950 18.1 27.2 21.5 33.5
1991 17.3 26.2 22.6 32.9
1992 17.0 26.4 21.9 32.2
1993 16.7 26.8 21.1 33.2
1994 16.0 24.7 20.9 31.1
1995 15.9 24,7 20.1 31.1
1996 15.9 24.7 19.9 31.2
1997 15.5 25.4 19.9 31.3
1998 14.8 23.9 19.3 30.2
1999 15.8 258.5 20.3 32.1
2000 14.6 25.1 19.5 31.5
% change 19% 8% 9% 6%

vbwomen following admission {0 hospital with a first AMI 1990-2000

One year case fatality % Two years case fatality %

MEN | WOMEN MEN WOMEN
1990 25.3 37.0 29.2 42.6
1991 24.4 36.4 29.9 42.2
1992 25.0 36.1 29.8 41.4
1993 23.8 36.7 28.2 42.2
1994 235 34.4 28.1 39.6
1695 22.8 34.2 27.0 39.6
1996 23.0 34.3 27.3 38.9
1997 22.6 345 26.9 41.5
1998 21.9 33.7 26.2 38.7
1999 22,9 35.2 27.1 39.6
2000 21.9 348 - -
% change 13% 0% 7% 7%
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Table 49 T'rends in unadjusted five year case fatality rates in men and women

following admission to hospital with a first AMI 199¢-2000

Five years case fatality %

MEN WOMEN
1990 41.8 54.2
1991 40.2 54.5
1992 40.8 52.6
1993 40.0 54.1
1994 38.8 52.4
1995 37.2 52.0
1996 38.2 51.7
% change 9% 5%
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8.1.2 Kaplan-Meier Survival Curves and median survival time

8.1.2.1 Overall

The Kaplan Meier survival curve for men and women showed a progressive decline in
cumulative survival in both men and women (Figure 15). Survival was consistently higher
in men and this difference was statistically significant (p<0.001). The results of the log
rank tests arc shown in Table 52. Median survival times for men and women are shown in
Table 50 and Table 51. The median survival of men admitted to hospital with a first AMI

was 8.8 years in men compared to 4.3 years in women,

8.1.2.2 Age

Figure 15 shows the Kaplan Meier survival curves for men and women in different age
groups. As demonstrated in the life table, age had a powerful effect on prognosis. Median
survival was greater than 10 years in both men and women aged <65 years, but decreased
to 0.3 years in men and 0.2 years in women aged >84 years. Prognosis was better for men
than for women, especially in the younger age groups. In individuals aged 65 and over,
women appeared to have a worse prognosis than men in the short term, but a beiter
prognosis than men in the longer term. Overall therefore, the survival curves were only
significantly different in men and women aged less than 65 years. The effect of sex on

prognosis seemed to change as survival time increased.

8.1.2.3  Socio-economic deprivation

Figure 16 shows Kaplan Meier survival curves in men and women within deprivation
catcgorics. The effect of sex on survival was similar in each of the deprivation categories.
Survival was significantly worse in women in all groups (p<0.001). In men, median
survival was significantly longer in the Icast deprived category (9.5 years) when compared
to other deprivation groups (8.2 years in most deprived group). There was little variation
in median survival in the other categories. In women, median survival was significantly
longer in the most deprived category (4.8 years) when compared to other deprivation

categories.
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Figure 15 Survival by sex for all ages and by age group for first AMI
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Kaplan Meier Survival Curve, age 55-64 years in
men and women
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Kaplan Meier Survival Curve, age 75-84 years in

men and women
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Figure 16 Survival by sex within deprivation categories
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Kaplan Meier Survival Curve, deprivation category
3 in men and women
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Kaplan Meier Survival Curve, deprivation category
5 -most deprived in men and women

1.0 sex
—— AON
women
0.8+
g
o
2
ém—
=
o
0.2
0.0
T T T T
0 1000 2000 3000

Survival time in days

171



Table 50 Median survival time in years in men and women following a first AMI

Median survival in years (95% CI)

MEN WOMEN
Overall 8.8 (8.6-9.0) 4.3 (4.2-4.5)
Age group
<55 >10 >10
55-64 >10 >10
65-74 6.2 (6.0-6.4) 6.4 (6.2-6.7)
75-84 1.6 (1.5-1.8) 1.4 (1.3-1.6)
>84 0.3 (0.2-0.4) 0.2 (0.1-0.2)
Deprivation quintile
1-least deprived 9.5 (9.0-10.0) 3.8 (3.4-4.1)
2 8.3 (3.0-8.7) 4.0 (3.7-4.3)
3 8.5 (8.2-8.9) 4.1 (3.8-4.4)
4 8.3 (8.0-8.7) 4.2 (4.0-4.5)
S-most deprived 8.2 (7.8-8.5) 4.8 (4.6-5.1)
’ Comorbidity
Any comorbidity 3.9 (3.7-4.0) 2.1(2.0-2.2)
No comorbidity >10 7.8 (7.5-8.0)
Diabetes 4.2 (3.9-4.6) 2.2(1.9-2.4)
Cancer 0.8 (0.6-0.9) 0.7 (0.6-0.9)
Respiratory disease 2.3 (2.1-2.5) 1.4 (1.2-1.6)
Cercbrovascular discase 1.3 (1.1-1.5) 0.5 (0.4-0.6)
Peripheral vascular disease 1.8 (1.6-2.0) 1.2 (0.9-1.4)
Atrial fibrillation 2.8 (2.6-3.1) 1.4 (1.2-1.6)
Hypertension 7.1 (6.6-7.5) 4.5 (4.1-4.9)
Renal failure 0.2 (0.1-0.3) 0.1 (0.0-0.1)
Heart failurc 1.9 (1.7-2.0) 0.9 (0.8-1.0)
Coronary heart disease 4.5 (4.1-4.9) 2.5 (2.1-2.8)S

172




Table 51 Trends in median survival time in years in men and women following a first

AMI

"“Median survival in years (95% CI)
90 7.7 (7.3-8.2) 3.8 (3.4-4.2)
™9 85 (8.1-89) 18 (3.4-4.0)
1992 8.1 (7.7-85) i3 (3.0.47)
1993 >8 39 (3.5-4.3)
1994 57 45 (4.1-4.9)
1995 6 a5
1996 = 5
597 0 g )
1998 >3 >3
999 =2 =2
2000 >1 >1
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Table 52 Results of log rank tests from Kaplan Meier Survival comparing men and

wWonicit

Log raok test, p-value
Sex P<0.0001
Age group
<35 P<0.0001
55-64 P=(2.0022
65-74 P=0.3666 NS
75-84 P=0.6990 NS
>84 P=0.4148 NS
Deprivation quintile
1-least deprived P<0.0001
2 P<0.0001
3 P<0.0001
4 P<0.0001
5-most deprived P<0.0001
Comorbidity
Any comorbidity P<0.0001
No comorbidity P<0.0001
Diabetes P<0.0001
Cancer =0.36 NS
Respiratory disease P<0.0001
Cerebrovascular disease P<0.0001
Peripheral vascular disease =(.0002
Atrial fibrillation P<0.0001
Hypertension P<0.0001
Renal failure P<0.0001
Heart failure P<0.0001
Coronary beart disease P<0.0001

Continued over...
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Table 53 continued

Log rank test, p-v;-lue

1690 P<0.0001
1991 P<(.0001
1992 P<0.0001
1993 P<0.0001
1994 P<0.0001
1995 P<0.0001
1996 P<0.0001
1997 P<0.0001
1998 P<0.0001
1999 P<0.0001
2000

P<0.0001
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8.1.2.4 Comorbidity

The presence of any comorbid diagnosis substantially reduced median sorvival in men and
women following a first AMI (Table 50). Median survival was >10 years in men and 7.8
years in women who had no comorbid diagnosis but only 3.9 years in men and 2.1 years in
women who had one or more comorbid diagnoses. FEach of the comorbid diagnoses
appeared to substantially reduce median survival. As seen in the life table analyses, the
strongest effects were with renal failure, cancer, heart ftailure, cerebrovascular and
peripheral vascular disease. Median survival was longer in men than in women with these
comorbid diagnoses. Survival with all of these diagnoses cxcept cancer was significantly
different between men and women. Hypertension and coronary heart disease again had a

lesser effect on median survival, especially in men.
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Figure 17 Kaplan Meier Survival Curves by sex within comorbid diagnoses
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8.2 Rcsults of adjusted survival analyses

The aim of this scction is (o determine the independent effect of sex on the risk of short
and longer term case fatality in individuals hospitalised with a first AMI after adjusting for
the effects of other prognostic variables. The analyses also aim to examine the
independent effects of the baseline characteristics including age, comorbid diagnoses
socioeconomic deprivation and year of hospitalisation on the risk of death in men and

WOIeil.

8.2.1 Logistic regression at 30 days in men and women following a first
AMI

8.2.1.1 Overall

Table 53 shows the effect of other factors on sex as a predictor of prognosis at 30 days
following a first AMI. The model started with sex and added other variables, in order of
decreasing significance. Without adjusting for any factors, women’s odds of dcath at 30
days were 77% greater than for men, Accounting for age differences between men and
women removed much of this sex difference so that women’s odds of death were 16%
greater than that of men. There was a significant interaction between age and sex so that
the effect of sex on short term survival could not be simply described and varied according
to age (p<0.0001). Addition of other variables into the model slightly increased the sex
difference in the odds of dying at 30 days. After all the variables had been included in the
model, men had a survival advantage of 20% in the odds of death at 30 days. Again, after

adjusting for other factors, therc was a significant interaction between age and sex
(p=0.005).

Table 54 shows the logistic regression models carried oul in men and women separately.
Age was the mosl powerful predictor of outcome at 30 days and appeared to have a
stronger effect in men than in women. Men aged 85 and over had a fificen fold increase in
the risk of death when compared to men aged < 55 years (odds ratio 15.31, 95%CI 13.57-~
17.29). In women the cquivalent odds ratio was 12.13 (95% CI 10.44-14.08).
Sociocconomic deprivation appeared to have a more marked effect on the odds of death in
men than in women, In men the most deprived deprivation category had a 9% increased

risk of death relative to the least deprived category. In general, the effect of comorbid
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conditions was greater in men than in women. For cxample a diagnosis of heart failure
carried a 48% increase in the odds of death in men compared to a 15% increase in women.
Previous coronary heart disease increased the odds of death in men but not in women. A
number of diagnoses had a protective effect on survival, and these effects were of a similar
magnitude in men and women, Atrial fGbrillation and hypertension both decreased the
odds of death at 30 days. Atrial fibrillation was associated with a 24% reduction in the
odds of death in men and in women. The adjusted odds of death at 30 days decreased in
men and women between 1990 and 2000 ('I'able 55). In men the odds of death fell by 38%

and in women by 24%. These changes were all significant.

Table 53 Effect on sex of stepwise addition of other significant variables in logistic

regression at 30 days

Step | Variableinmodel . | .. Odds ratio (95%CI)
T T T TN | T WOMEN
Enter |Sex | 100 177 (1.71-1.82)
T '+Age-'gréu;{f B 1 1.00 1.16 (1.12-1.90)
2 +rcnalfallure IR R KT 1.17 (1.13-1.20)
3 +cerebrovascular dlsease | 1.00 1.17 (1.30-1.20)
4 | Foameer 1.00 118 (1.14-1.22)
5 |+ year ofadmlsswn R T 1.18 (1.14-1.22)
6 | +heartfallure 1.00 118 (1.14-1.22)
7 +hypertens1on roEny 1 100 1.19(1.15-1.23)
8 +respxrat0ry dlseasc o 1.00 1.19 (1.15-1.23)
© | +atrial fibrillation - T 100 1.19 (1.15-1.23)
10 +per1pheralvascularlm A 1.00 1.20(1.16-1.23)
._ dlscasc : : o

ET R +d1abetes ;;'-'; TG0 1.20 (L.16-1.24)
'12 +coronary heandlsease. . 1.00 1.20 (1.16-1,24)
13 1 +depr1‘at10n qumtlle ' 1.00 1.20 (1.16-1.24)
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Table 54 Adjusted odds of death at 3¢ days in men and women admitted to hospital

following a first AMI
Odds ratio (95% CI)

MEN WOMEN
Sex 1.00 1.20 (1.12-1.23)
Age group
<55 1.00 1.00
55-64 2.33 (2.10-2.58) 2.01 (1.72-2.35)
65-74 5.07 (4.60-5.58) 3.96 (3.42-4.58)
75-84 9.47 (8.58-10.46) 7.60 (6.58-8.79)
>84 15.31 (13.57 -17.29) 12.13 (10.44-14.08)

Deprivation quintile

1-least deprived

1.00

1.00

2

1.12 (1.04-1.20)

1.09 (1.0I-1.17)

3

1.09 (1.01-1.17)

1.10 (1.02-1.18)

4

1.08 (1.00-1.16)

1.08 (1.00-1.16)

5-most deprived

1.09 (1.02-1.18)

1.04 (0.96.1.11)

Comorbidity

Diabetes 1.17 (1.08-1.26) 1.17 (1.09-1.27)
Cancer 1.63 (1.51-1.77) 1.45 (1.33-1.58)
Respiratory discase 1.29 (1.21-1.39) 1.23 (1.14-1.32)

Cerebrovascular discase

1.67 (1.55-1.81}

1.61 (1.49-1.74)

Peripheral vascular disease

1.30 (1.20-1.40)

1.21 (1.11-1.31)

Atrial fibrillation

0.76 (0.70-0.83)

0.76 (0.70-0,82)

Hypertension

0.74 {0.68-0.81)

0.76 (0.70-0.81)

Renal failure

2.63 (2.35-2.93)

2.74 (2.45-3.06)

Heart failure

1.48 (1.39-1.56)

1.15 (1.09-1.22)

Coronaty heart disecase

1.26 (1.16-1.37)

1.02 (0.93-1.11)
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Table 55 Trends in adjusted odds of death at 30 days in men and women admitted to

hospital following a first AMI

| -7 Odds ratio (95% CI)

TMEN | . WOMEN
Year of admission - | ] N .
1990 .00 1.00
1991 0.94 (0.86-1.04) 0.96 (0.87-1.06)
1992 0.90 (0.82-0.99) 0.94 (0.86-1.04)
1993 0.90 (0.81-0.99) 0.94 (0.85-1.03)
1994 0.82 (0.74-0.90) 0.85 (0.76-0.94)
1995 0.78 (0.70-0.86) 0.80 (0.72-0.89)
1996 0.77 (0.69-0.85) 0.79 (0.71-0.88)
1997 0.73 (0.66-0.81) 0.82 (0.74-0.91)
1998 0.68 (0.61-0.76) 0.77 (0.69-0.86)
1999 0.70 (0.63-0.78) 0.79 (0.71-0.88)
3000 0.62 (0.56-0.69) 0.76 (0.68-0.85)
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8.2.1.2  Logistic regression at 30 days following a first AMI age <6S ycars

Sex had a stronger effect on prognosis at 30 days in individuals aged <65 years (Table 56).
Women had a 29% increase in the odds of death after adjusting for other factors.
Socioeconomic deprivation also appeared to have a stronger effect in this younger age
group. Men in the most deprived category had a 33% increase in the odds of death when
compared to the lcast deprived category. A similar effect was secn in women with a 30%
ingrcasc in the odds of death. The presence of comorbid conditions also had a more
marked effect on 30 day survival in this younger age group. For example a diagnosis of
diabetes increased the odds of death by 39% in men and by 65% in women. Men with
renal failure were more than four times likely to die at 30 days (odds ratic in men 4.5,
95%CI 3.47-5.84). Atrial fibrillation and hypertension continued to have a protective
effect. Odds of dying at 30 days fell by 59% in men and 47% in women between 1990 and
2000 in this younger age group (Table 57). These falls were therefore greater than those

scen in the overall analyses.

8.2.1.3  Logistic regression at 30 days following a first AMI age 65-74 years

Sex remained a significant predictor of outcome but had a lesser effect on outcome.
Women had a 13% increase in the odds of death at 30 days when compared to men of a
similar age (Table 58). Socio-economic deprivation continued to have a significant effect,
but only in men. 'T'his effect was smaller in magnitude than that seen in individuals aged
<65 years. For example, men in the most deprived deprivation category had a 20%
increase in the odds of death relative to men in the most affluent deprivation category. The
effect of comorbid diagnoses differed according to the nature of the diagnosis and sex. A
number of conditions had a lesser cffect on the odds of death in this age group than in the
younger age group. This included peripheral vascular disease, cerebrovascular discase,
heart failure and coronary heart disease. Diabetes was no longer a gignificant predictor of
outcome in men or women. A previous diagnosis of coronary heart disease, excluding
AMI, significantly increased the odds of death in men by 28% but not in women.
Hypertension and atrial fibrillation continued to have a protective effect and (o lower the
odds of death in men and women at 30 days. Between 1990 and 2000 the odds of death at
30 days declined by 27% in men and by 35% in women (Table 59). These declines were

significant and were smaller than those observed in younger men and women.
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8.2.1.4  Logistic regression at 30 days following a first AMI age >74 years

Sex remained a significant predictor of outcome at 30 days with women carrying a 12%
excess risk of death. Socio-economic deprivation no longer had a significant effect on
outcome in men or in women in this older age group. In general the presence of comorbid
conditions had a lesser effect on the odds of death in this older age group than in the two
younger groups. For example, heart failure increased the odds of death by 45% in men
aged 65-74 years and by 23% in men aged >74 years. Heart failure no longer had a
significant effect on outcome in women in this age group. Hypertension and atrial
fibrillation continued to have a protective effect and to lower the odds of death at 30 days

in men and women,
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Tablc 56 Adjusted odds of death at 30 days in men and women aged < 65 years

admitted to hospital following a first AMI 1990-200¢

Odds ratio (95% CI)

MEN WOMEN.
Sex 7.00 1.29 (1.19-1.4)
Deprz'vafidn quz‘ntz'l_e
T Toast doprived 1700 1.00

2

1.23 (1.04-1.46)

1.26 (0.97-1.63)

3

1.20 (1.01-1.42)

1.17 (0.91-1.51)

4

1.30 (1.11-1.54)

1.34 (1.05-1.71)

5-most deprived

1.33 (1.13-1.56)

1.30 (1.02-1.64)

Comorbidity

Diabetcs 1.39(1.19-1.63) 1.65 (1.37-1.98)
Cancer 1.74 (1.41-2.15) 1.88 (1.46-2.42)
Respiratory disease 1.51 (1.28-1.79) 1.13 (0.90-1.41)

Cerebrovascular disease

1.94(1.63-2.32)

2.27 (1.79-2.89)

Peripheral vascular disease

1.47 (1.21-1.79)

1.17 (0.90-1.53)

‘Atrial fibrillation

0.86 (0.66-1.11)

0.85 (0.57-1.27)

Hypertension

0.67 (0.56-0.80)

0.83 (0.67-1.01)

Renal fa_ih'zrc

4,50 (3.47-5.84)

5.15 (3.66-7.23)

Heart fatlure

2.29 (2.01-2.61)

1.64 (1.35-1.97)

Coronary heart disease

1.58 (1.35-1.85)

1.17 (0.92-1.49)
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Table 57 Trends in adjusted odds of death at 30 days in men and women aged <65

years admitted to hospital following a first AMI

777 0ads ratio 905% C1)

RN MEN | WOMEN -
Yéar_io_ﬁddm_t_‘sévion. T T ..
90 1,00 1.00 -
091 0.83 {0.69-1.00) 0.89 (0.68-1.16)
1997 | 0.74 (0.61-0.90) 0.8 (0.64-1.09)
1993 0.79 (0.65-0.96) 0.88 (0.67-1.15)
1994 0.73 (0.60-0.89) 0.73 (0.55-0.97)
1995 0.67 (0.54-0.82) 0.59 (0.43-0.79)
1996 0.67 (0.54-0.82) 0.60 (0.44-0.82)
1997 0.62 (0.50-0.77) 0.62 (0.45-0.83)
1998 0.60 (0.48-0.75) 0.70 (0.52-0.94)
19997 0.55 (0.43-0.69) 0.61 (0.44-0.84)
2000 0.41 (0.32-0.53) 0.53 (0.37-0.76)
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Table 58 Adjusted odds of death at 30 days in men and women aged 65-74 years

admitted to hospital following a first AMI 1990-2000

Qdds ratio (95% CI)

MEN WOMEN
Sex 1.00 1.13 (1.07-1.20)
Deprivation quintile
1-least deprived 1.00 1.00
2 1.22 (1.08) 1.04 (0.90-1.21)
3 1.22 (1.08-1.38) 1.10 (0,95-1.28)
4 1.14 (1.01-1.29) 1.18 (1.02-1.36)

5-most deprived

1.20 (1.06-1.37)

1.04 (0.90-1.20)

Comorbidity

Diabetes 1.08 (0.96-1.23) 1.10 (0.96-1.26)
Cancer 1.85 {1.62-2.11) 1.58 (1.34-1.86)
Respiratory disease 1.22 (1.09-.36) 1.20 (1.10-1.44)

Cerebrovascular discase

1.69 (1.50-1.91)

1.85 (1.60-2.15)

Peripheral vascular disease

131 (1.16.1.49)

1.19 (1.01-1.41)

Atrial fibrillation

0.76 (0.65-0.88)

0.76 (0.63-0.91)

Hypertension

0.76 (0.67-0.86)

0.73 (0.64-0.84)

Renal failure

2.51 (2.08-3.02)

3.01 (2.42-3.74)

Hear_t failore

1.45 (1.31-1.59)

1.36 (1.22-1.52)

Coronary heart disease

1.28 (1.13-1.46)

0.95 (0.80-1.12)
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Table 59 Trends in adjusted odds of death at 30 days in men and women aged 65-74

years admitted to hospital following a first AMI

. Odds xatio (95% CD
e

Year of admission

1590 T 1.00 1.00
1991 0.98 (0.83-1.13) 0.95 (0.79-1.14)
1992 1.01 (0.86-1.19) 0.96 (0.80-7.15)
1993 0.92 (0.78-1.08) 0.92 (0.77-1.11)
1994 0.85 (0.72-1.01) 0.76 (0.63-0.92)
1995 0.83 (0.70-0.99) 0.76 (0.63-0.92)
1996 0.85 (0.71-1.01) 0.74 (0.63-0.92)
1997 0.85 (0.71-1.01) 0.92 (0.76-1.12)
1998 0.74 (0.61-0.89) 0.71 (0.57-0.86)
1999 0.71 (0.58-0.85) 0.67 (0.54-0.82)
2000 0.73 (0.61-0.88) 0.65 (0.52-0.81)
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Table 60 Adjusted odds of death at 30 days in men and women aged >74 years

admitted to hospital following a first AMI 1990-2000

Qdds ratio (95% CI)

MEN WOMEN
Sex 1.00 1.12(1.07-1.18)
Deprivation quintile
1-least deprived 1.00 1.00

2

1.03 (0.93-1.15)

1,10 (1.01-1.21)

3

0.98 (0.88-1.10)

1.11(1.01-1.21)

4

0.99 (0.88-1.10)

1.02 (0.93-1.12)

5-most deprived

0.93 (0.83-1.05)

1.03 (0.94-1.13)

Comorbidity

Diabetes 1.05 (0.93-1.20) 1.10 (1.00-1.23)
Cancer 1.45 (1.29-1.62) 1.31 (1.17-1.46)
Respiratory disease 1.23 (1.12-1.36) 1.20(1.10-1.32)

Cerebrovascular disease

1.45 (1.29-1.62)

1.42 (1.29-1.57)

Periphieral vascular discase

1.16 (1.04-1.29)

1.19 (1.07-1.33)

Atrial fibrillation

0.73 (0.65-0.83)

0.75 (0.68-0.82)

Hypertension

0.77 (0.67-0.88)

0.75 (0.68-0.82)

Renal faiture

2.15 (1.85-2.51)

2.29 (2,00-2.62)

Hcart failure

1.23 (1.13-1.33)

1.02 (0.95-1.09)

Coronary heart disease

1.03 (0.90-1.17)

1.01 (0.90-1.13)
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Table 61 Trends in adjusted odds of death at 30 days in men and women aged >74

years admitted to hospital following a first AMI

Odds ratio (95% CI)

"MEN

WOMEN

Year of admission

1990

1.00

1.00

1991

0.99 (0.85-1.16)

0.98 (0.86-1.12)

1992 -

0.90 (0.77-1.05)

0.95 (0.84-1.08)

1993

0.93 (0.80-1.09)

0.95 (0.83-1.08)

1994

0.82 (0.70-0.97)

0.90 (0.79-1.03)

1995

0,79 (0.67-0.93)

0.86 (0.76-0.98)

1996

0.76 (0.64-0.89)

0.85 (0.75-0.98)

1997

0.70 (0.59-0.83)

0.83 (0.72-0.95)

‘1998

0.69 (0.59-0.82)

0.82 (0.72-0.95)

1999

0.79 (0.67-0.93)

0.88°(0.77-1.01)

2000

0.66 (0.56-0,78)

0.85 (0.74-0.98)
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8.2.2 Cox’s Proportional Hazards Regression in men and women at one
yvear excluding 30 days

8.2.2.1 Overall

When no other variables were included in the model, sex was a significant predictor of
outcome af one year following a first AMI (p<0.0001). The unadjusted hazard of death
was 1,54 in women relative to men. Adjusting for age alone accounted [or all of this sex
differencc and sex was no longer a significant independent predictor of cutcome. Addition
of other variables into the model had little effect on the hazard of death and did not
therefore appear to account for initial scx differences. In the final model, the risk of death
was similar in men and women. The adjusted hazard of death was 1.02 (0.97-1.06) so that
there was no significant difference in survival between the sexes. All other variables
remained significant and were included in the final model. An age sex interaction term

was included in the model and was found to be significant, p=0.04.

Table 62 shows the Cox Proportional Hazard regression models carried out in men and
women separately. As at 30 days, age had a powerful effect on prognosis so that the
hazard of death was 11.6 times greater in men aged >84 when compared to men age <55
years., A similar effect was seen in women. Sociveconomic deprivation was an
independent predictor of outcome in men but not in woracn. Men in the most deprived
category had a 28% increase in the hazard of decath than men in the least deprived category.
The presence of comorbid conditions increased the hazard of death in men and women
thouph the magnitude of effect varicd according to the diagnosis and by sex. Cancer, heart
failure, renal failure and cerebrovascular discase had the greatest cffect. For example, the
hazard of death was 93% greater in men and 84% greater in wonen who had a diagnosis of
heart failure. Hypertension and previous coronary heart disease did not have a significant
effect on prognosis. None of the comorbid conditions had a protective effect. Between
1990 and 2000 the adjusted hazard of dcath at one year fell by 33% in men and by 31% in

men. This difference was not significant, p=0.813.
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Table 62 Hazard ratios for death at one year excluding 30 days in men and women

admitted to hospital following a first AMI

Hazard ratio (95% CI)

MEN WOMEN
Sex 1.00 1.02 (0.97-1.06)
Age group
<55 1.00 1.00
55-64 1.98 (1.72-2.28) 1.73 (1.36-2.21)
65-74 4.01 (3.52-4.56) 3.51 (2.81-4.40)
75-84 6.91 (6.07-7.88) 6.85 (5.49-8.54)
>84 11.61 (9.97-13.52) 11.82 (9.44-14.80)

Deprivation guintile

I-least deprived

1.00

1.00

2

1.08 (0.98-1.19)

1.12 (1,01-1.23)

3

1.11 (1.01-1.22)

1.08 (0.98-1.19)

4

1.15 (1.04-1.26)

1.03 (0.93-1.13)

5-most deprived

1.28 (1.17-1.41)

1.08 (0.98-1.19)

Comorbidity

Diabetes 1.48 (1.35-1.61) 1.38 (1.26-1.51)
Cancer 1.85 (1.69-2.03) 1.74 (1,58-1.92)
Respiratory discase 1.34 (1.24-1.45) 1.30 (1,19-1.42)

Cerebrovascular disease

1.70 (1.55-1.85)

1.81 (1.65-1.98)

Peripheral vascular disease

1.57 (1.44-1.71)

1.51 (1.37-1.67)

Atrial fibrillation

1.29 (1.18-1.42)

1.30 (1.19-1.42)

Hypertension

0.98 (0.89-1.08)

0.88 (0.80-0.96)

Renal failure

1.92 (1.69-2.18)

1.67 (1.46-1.91)

Heart failure

1.93 (1.81-2.07)

1.84 (1.73-1.97)

Coronary heart disease

1.10 (1.00-1.21)

1.09 (0.98-1.21)
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Table 63 Trends in hazard ratio for death at one year excluding 30 days in men and

women admitted to hospital following a fixrst AMI

.= Hazard ratio (95% CI)

| MEN WOMEN

Year of adm z_’_ss.ion. 5

1990 1.00 1.00
1901 0.08 (0.86-1.11) 1,00 (0.89-1.16)
1992 1.04 (0.92-1.18) 0,01 (0.80-1.04)
1993 0.89 (0.78-1.02) 0,94 (082-1.07)
1994 0.91 (0.80-1.04) 0.86 (0.75-0.99)
1995 0.80 (0.70-0.92) 0.79 (0.69-0.91)
"»1996,"' - 0.77 (0.67-0.88) 0.78 {0.68-0.89)
1997 0.74 (0.65-0.85) 0.73 (0.63-0.84)
1998 0.74 (0.64-0.84) 0.77 (0.67-0.89)
1999 0.71 (0.62-0.82) 0.72 (0.62-0.83)
2000 0.67 (0.59-0.78) 0.69 (0.59-0.80)
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8.2.2.2 Cox’s Proportional Hazards Regression at one year following a first AMI

age <65 years excluding 30 days

Swrvival was similar in men and women aged less than 65 years and sex was not an
independent predictor of prognosis at one year in this age group (Table 64). The adjusted
hazard of death in women relative to men was 0,92 (0.81-1.03). Sociocconomic
deprivation was u significant predictor of outcome in men but not in women, p=0.013.
Men in the most deprived category had a 44% increase in the hazard of dcath relative to
men in the least deprived category. The effect of some of the comorbid diagnoses on
prognosis appeared greater in this age group than in the overall cohort. For example,
cancer was associated with 2.71 times the risk of death in the under 65 year old men
compared to an increased risk of 85% in the whole cohort. Peripheral vascular disease and
heart failure were also associated with substantial increases in the risk of death in men and
in women, Between 1990 and 2000 the adjusted hazard ot death fell by 44%% in men and
by 51% 1n women (Table 65). This sex difference was not significant, p=0.301.

8.2.2.3  Cox’s Proportional Hazards Regression at onc year following a first AMI
age 65-74 years excluding 30 days

Sex was a significant predictor of one year survival in this age group (Table 66). The
hazard of death was 8% lower in women relative to men. Socioeconomic deprivation
remained a significant predictor of death in men but not in women. Men in the most
deprived category had a 23% in the risk of death when compared to men in the least
deprived category. Comorbid diagnoses had a similar effect to that seen in the younger age
group, although the magnitude of these effects varted slightly. Heart failure, renal failure
and cancer had the sirongest impact on prognosis, especially in men. For example, heart
failure was associated with more than twice the risk of death (hazard ratio 2.06 in men and
2.35 in women). Between 1990 and 2000 the risk of death fell by 42% in men and by 45%

in women (Table 63). This difference reached statistical significance, p=0.04.

8.2.24  Cox’s Proportional Hazards Regression at one year following a first AMI

age >74 years excluding 30 days

As in the younger age group, sex was not a significant predictor of o.utoomc at one year
excluding 30 days in men and women following a first AMI, p=0.47. Unlike in the two
younger age groups, socioeconomic deprivation was a significant predictor of outcome in
men and in women, although the effect was not as great in magnitude as that seen in
younger men (Table 68). For example, men in the most deprived category had a 29%
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increased risk of death and women a 15% increased risk of death when compared to men
and women in the least deprived categories. Comorbid diagnoses continued to have a
significant effect on prognosis, though the magnitude of these effects was generally less
than that seen in younger age groups. For cxample, heart failure was associated with a
60% in the risk of death in women aged >74 years compared to an excess tisk of 2.45
times in women aged <65 years. Hypertension appeared to have a protective effect in
women but not in men. Hypertension was associated with an 12% reduction in the hazard

of death in women.
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Table 64 Hazard ratios for death at one year excluding 30 days in men and women

aged < 65 years admitted to hospital following a first AMI 1990-2000

~ -Hazard ratio (95% C1)
MEN | WOMEN
Sex 1.00 0.92 (0.81-1.03)
D'eprifa.tion quintile
1.00 1.00

1-least deprived

2

1.20 (0.96-1.52)

0.56 (0.36-0.85)

3

1.19 (0.95-1.50)

1.05 (0.73-1.49)

4

1.32 (1.06-1.65)

0.89 (0.62-1.26})

S-most deprived

1.44 (1.16-1.78)

0.96 (0.69-1.34)

Comorbidity

Diabetcs 1.44 (1.19-1.75) 2.40 (1.88-3.07)
Cancer 2.71 (2.16-3.40) 2.21 (1.59-3.06)
Respiratory T 1.37 (1.11-1.68) 1.11 (0.82-1.52)

Cerebrovascular discase

1.84 (1.47-2.30)

2.34 (1.69-3.25)

P'criphefal vascular disease.

2.00 (1.61-2.50)

2.10 (1.52-2.89)

Atrial ﬁbr_i_l]afion '

1.37 (1.05-1.79)

1.56 (1.01-2.40)

Hypertension.

1.02 (0.84-1.24)

0.90 (0.68-1.20)

Renﬁl failure

1.59 (1.09-2.32)

2.65 (1.67-4.22)

Heart failu:e _

2.66 (2.27-3.13)

2.45 (1.90-3.15)

Comna’x__'y heatt disease

1.17 (0.95-1.45)

1.18 (0.85-1.65)
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Tahle 65 Trends in hazard ratios of death at one year excluding 30 days in men and

women aged <65 years admitted to hospital following a first AMI

T Hazard ratio (95% CI)
T T MEN T WOMEN

Vear of admission — —
19’9_0'_ B 1.00 1.00
1991 0.92 (0.70-1.21) 1,10 (0.75-1.62)
1992 0.97 (0.75-1.27) 0.86 (0.57-1.28)
1993 0.91 (0.69-1.19) 0.70 (0.45-1.08)
1994 0.82 (0.62-1.09) 0.57 (0.36-0.89)
1995~ 0.77 (0.57-1.02) 0.71 (0.46-1.10)
1996 0.75 {0.56-1.01) 0.59 (0.37-0.93)
1997 0.79 (0.59-1.06) 0.36 (0.21-0.63)
1998 0.82 (0.62-1.10) 0.65 (0.40-1.03)
1999 0.90 (0.67-1.19) 0.69 (0.43-1.10)
2000 0.56 (0.40-0.78) 0.49 (0.28-0.85)
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Table 66 Adjusted hazard ratios for death at one year excluding 30 days in men and

women aged 65-74 years admitted to hospital following a first AMI 1990-2000

Hazard ratio (95% CI)

MEN WOMEN
Sex 1.00 0.92 (0.85-0.99)
Deprivation quintile
1-Jeast deprived 1.00 1.00

2

1.00 (0.85-1.19)

1.12 (0.90-1.38)

3

1.05 (0.89-1.23)

£.01 (0.82-1.25)

4

1.12(0.96-1.32)

{11 (0.90-1.36)

5-most deprived

123 (1.05-1.44)

1.02 (0.84-1.26)

Comorbidity

Diabetes 1.54 (1.34-1.77) 1.47 (1.24-1.74)
Cancer 2.15(1.85-2.49) 1.72 (1.41-2.10)
Respiratory disease 1.29(1.12-1.48) 1.53 (1.28-1.82)

Cerebrovascular disease

1.72 (1.49-1.98)

148 (1.21-1.80)

Peripheral vascular disease

1.47 (1.27-1.70)

1.93(1.58-2.34)

Atrial fibrillation

|48 (1.28-1.72)

1.53(1.27-1.86)

Hypertension

0.98 (0.84-1.14)

0.94(0.79-1.12)

Renal failure

2.08 (1.68-2.57)

1.64 (1.23-2.20)

Heart failure

2.06 (1.84-2.31)

2.35 (2.05-2.69)

Coronary heart disease

1.03 (0.88-1.22)

1.16 (0.94-1.43)
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Table 67 Trends in adjusted hazard ratios for death at one year cxeluding 30 days in

men and women aged 65-74 years admitted to hospital following a first AMI

- Hazard ratio (95% CI)-

WEN

WOMEN
-Year_;(}f adr’_t{issiq;lﬁ;. A A
1990 ' 1.00 1.00
1991 0.02 (0.74-1.13) 0.93 (0.72-1.21)
1992 0.99 (0.81-1.21) 0.80 (0.62-1.03)
1993 0.86 (0.70-1.06) 0.81 (0.62-1.03)
1994 0.91 (0.74-1.12) 0.79 (0.61-1.02)
95 0.68 (0.54-0.86) 0.68 (0.52-0.90)
1996 0.74 (0.59-0.92) 0.57 (0.42-0.76)
1997 0.56 (0.44-0.71) 0.67 (0.50-0.89)
1998 0.63 (0.50-0.30) 0.72 (0.54-0.94)
1999 0.55 (0.43-0.71) 0.54 (0.40-0.74)
2000 0.58 (0.45-0.74) 0.55 (0.41-0.75)
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Table 68 Adjusted hazard ratios for death at one year excluding 30 days in men and

women aged >74 years admitted to hospital following a first AMI 1990-2000

Hazard ratio (95% CI)

MEN

WOMEN

Sex 1.00 1.04 {0.96-1.08)
Deprivation quintile
1-least deprived 1.00 1.00

2

1.13 (0.95-1.30)

1.21 (1.08-1.35)

3

1.17 (1.02-1.34)

1.11 (0.99-1.25)

4

1.13 (0.98-1.31)

1.04 (0.93-1.17)

5-most deptived

1.29 (1.12-1.48)

1.15 (1.02-1.29)

Comorbidity
Diabetes 1.41 (1.23-1.62) 1.22 (1.08-1.37)
Cancer 1.52 (1.33-1.72 1.71 (1.51-1.92)

Respiratory disease

1.35 (1.20-1.51)

1.21 (1.09-1.35)

Cerebrovascular disease

1.55 (1.37-1.76)

1.88 (1.69-2.09)

Peripheral vascular disease

1.48 (1.31-1.67)

1.31 (1.16-1.49)

Atrial fibrillation

1.13 (1.00-1.29)

1.22 (1.20-1.35)

Hypertension

0.97 (0.83-1.13)

0.88 (0.75-0.98)

Renal failure

1.82 (1.53-2.17)

1.56 (1.33-1.83)

Heart failure

1,62 (1.48-1.79)

1.60 (1.48-1.73)

Coronary heatt disease

1.06 (0.93-1.25)

1.05 (0.93-1.20)
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Table 69 Trends in adjusted hazard rativs for death at one year excluding 30 days in

men and women aged >74 years admitted to hospital following a first AMI

Hazard ratlo (95% CI)

WOMEN '

Year of udmission

% . © 100 1.00
1991 1.08 (0.88-1.30) 1.01 (0.86-1.19)
1992 1.13 (1.02-1.34) 0.97 (0.83-1.14)
1993 . 0.90 (0.98-1.31) 1.01 (0.86-1.19)
1994 0.93 (0.75-1.14) 0,92 (0.78-1.09)
1995 0.92 (0.75-1.13) 0.83 (0.70-0.98)
19'9_6.'; T 0.82 (0.66-1.01) 0.88 (0.74-1.04)
1997 | 0.88 (0.72-1.09) 0.79 (0.67-0.94)
1998 0.80 (0.65-0.99) 0.81 (0.68-0.97)
1999. 0.76 (0.61-0.94) 0.80 (0.67-0.95)
2000 0.83 (0.671.02) 0.75 (0.63-0.90)
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8.2.3Cox’s Proportional Hazards in men and women at five years
excluding 30 days

8.2.3.1 Overall

Before adjusting for any other prognostic factors, women had an increased risk of death at
five years (hazard ratio 1.42). Accounting for the age differences between men and
women revealed women to be at a survival advantage and thetr risk of death was 6% less
than that of men (hazard ratio 0.94), Addition of other variables into the model had a
marginal effect on this hazard ratio, and women contimied to have a better prognosis than
men after adjusting tor other prognostic factors. All the variables were retained in the final

model.

Tuble 70 shows the result of the Cox Proportional Hazard regression models carried out in
men and women separatcly. Age had a similar effect in men and women and again was the
most powerful predictor of outcome. Sociocconomic deprivation had a highly significant
effect on outcome, and the magnitude of this effect scemed to be slightly greater in men
than in women. Men in the most deprived category had a 27% increase in the hazard of
death at five years than men in the least deprived category. The presence of comorbid
diagnoses had a similar effect in men and women, more so than at any other time periods.
Renal failure had the most powerful effect and increased the hazard of death by 2.13 times
in men and by 73% in women. Hypcrtension was the only diagnosis which did not have a
significant cffcct on outcome in men or women. No comorbid diagnoses had a protective
effect. Between 1990 and 1996, the five year hazard of death declined by 27% in men and

23% in women (Table 71). This sex difference was not significant, p=0.10.
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Table 70 Hazard ratios for death at five years excluding 30 days in men and women
admitted to hospital following a first AMI

Hazard ratio (95% CI)

MEN WOMEN
Sex 1.00 0.94 (0.91-0.96)
Age group
<55 1.00 1.00
55-64 2.04 (1.87-2.22) 1.75 (1.52-2.03)
65-74 3.97 (3.67-4.30) 3,19 (2.79-3.66)
75-84 7.21 (6.64-7.83) 6.16 (5.38-7.05)
>84 11.38 (10.22-12.66) 10.98 (9.54-12.63)

Deprivation quintife

1-least deprived

1.00

1.00

2

1.06 (0.99-1.13)

1.06 (0.98-1.13)

3

1.10 (1.03-1.18)

1.03 (0.96-1.11)

4

1.14 (1.07-1.22)

1.07 (1.00-1.15)

S-most deprived

1.26 (1.18-1.34)

1.27 (1.09-1.25)

Comorbidity

Diabetes 1.52 (1.42-1.63) 1.54 (1.44-1.65)
Cancer 1.68 (1.56-1.82) 1.68 (1.55-1.83)
Respiratory disease 1.38 (1.29-1.46) 1.39 (1.30-1.49)

Cerebrovascular disease

1.67 (1.56-1.79)

1.67 (1.54-1.80)

Peripheral vascular disease.

1.44 (1.35-1.54)

1.44 (1.33-1.50)

Atrial fibrillation

1.33 (1.24-1.43)

1.24 (1.16-1.34)

Hypertension

1.02 (0.95-1.10)

1.00 (0.93-1.07)

Renal failure

2.13 (1.90-2.39)

1.73 (1.53-1.96)

Heart failure

1.90 (1.81-2.00)

1.73 {1.64-1.82)

Coronary heart disease

1.11(1.03-1.20)

1.17 (1.08-1.27)
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Table 71 Trends in hazard ratio for death at five years excluding 30 days in men and

women admitted to hospital following a first AMI

- Hagard ratio (95% CI)

o  MEN "WOMEN

.Ye;z.r .oj.'” adm ission T

1990 1.00 1.00

1991 0.94 (0.88-1.01) 1.02 (0.94-1.10)
1992 : 0.94 (0.88-1.01) 0.88 (0.81-0.95)
1993 0.89 (0.83-0.96) 0.92 (0.85-0.99)
1994 0.85 (0.78-0.91) 0.89 (0.82-0.96)
19:95 0.74 (0.69-0.80) (.81 (0.75-0.88)
l1'996' ' 0.73 (0.68-0.79) 0.77 (0.71-0.84)
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8.2.3.2 Cox’s Proportional Hazards Regression at five years following a first AMI

age <65 years excluding 30 days

Sex remained a significant independent predictor of outcome at five years in individuals
aged less than 65 years, p=0.04. Hazard of death was 7% lower in women relative to men
(Table 72). The effect of socioeconomic deprivation was greater in men than in wortsen.
For example, in men the hazard of death was 70% greater in the most deprived category
than in the least deprived category. In women, the hazard of death was 24% greater in the
most deprived category than in the least deprived category. The magnitude of the effect in
men was also significantly greater than that seen in the whole cohort at five years. As seen
in shorter term survival, the presence of comorbid conditions had a marked impact on
prognosis at five years in this younger age group. Men and women with renal failure,
cancer and heart failure all had more than twice the increased risk of death at five years.
All of the diagnoses cartied an adverse effect, although hypertension was not a significant
predictor of outcome in men or women in this age group. The risk of death fell by 40% in
men and 44% in women between 1990 and 1996 (Table 73}, This sex difference was not

significant.

8.2.3.3  Cox’s Proportional Hazards Regression at five years following a first AMI
age 65-74 years exclnding 30 days

Hazard of death at five years was 14% lower in women than in men in this age group
(Table 74). This sex effect was highly significant, p<0.001. The effect of sociceconomic
deprivation was significant and was similar in magnitude in men and women. Both men
and women in the most deprived category had a 32% increase in the hazard of death
relative to individuals in the least deprived category. The presence of comorbid diagnoses
had an adverse effect on outcome which was similar in men and women, Heart failure and
renal fatlure again carried the worst prognosis. Neither hypertension nor previous
coronary heart disease were independent predictors of outcome in men. Previous coronary
heatt disease did bowever have a significant effect on survival in women, whose hazard of
death at five years was increased by 19% when they were coded with this diagnosis.
Between 1990 and 1996 the decline in the risk of death at five years was similar in men

and women, (hazard ratio 0.74 in men and 0.75 in women) (Table 75).
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8.2.3.4 Cox’s Proportional Hazards Regression at five years following a first AMI
age >74 years exchuding 30 days

In this age group, as in the two younger age groups, sex remained a significant predictor of
outcome at five ycars and the hazard of death was 8% lower in women than in men (Table
76). Socioeconomic deprivalion did not have a significant effect on prognosis in men or
women in this age group. All comorbid diagnoses except hypertension had a significant
and adverse effect on prognosis at five vears. The magnitude of these effects varied and in
general was not as great as that observed in the younger age groups. For cxample, cancer
increased the hazard of death by 47% in men and by 58% in women in this age group,
compared to an increased risk of morc than two fold in the younger age groups. The
decline in the risk of death between 1990 and 1996 was 13% in men and 20% in women,
which again was less than that observed in younger age groups (Table 77). This sex

differcnce was not significant.
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Table 72 Hazard ratios for death at five ycars excluding 30 days in men and women

aged < 65 years admitted to hospital following a first AMI 1990-2000

Hazard ratio (95% CI)

MEN WOMEN
Sex 1.00 0.93 (0.86-0.99)
Deprivation quintile
1-least deprived 1.00 1.00

2

1.28 (1.10-1,48)

0.02 (0.72-1.18)

3

134 (1.16-1.55)

L.11 (0.88-1.40)

4

1.46 (1.27-1.08)

1.15 (0.92-1.44)

5-most deprived

1.70 (1.49-1.94)

1.24 (1.00-1.53)

Comorbidity

Diabetes 1.68 (1.48-1.90) 2.33 (1.99-2.73)
Cancer 2.05 (1.73-2.43) 2.11 (1.69-2.64)
Respiratory disease 1.44 (1.25-1.65) 1.41 (1.16-1.72}

Cerebrovascular disease

1.82 (1.57-2.12)

1.97 (1.56-2.49)

Peripheral vascular disease

1.62 (1.39-1.89)

1.69 (1.36-2.11)

Atrial fibrillation

1.35 (1.12-1.63)

1,39 (1.02-1.89)

Hypertension

1.07 (0.93-1.22)

0.92 (0.76-1.11)

Renal failure

5.73 (2.14-3.40)

2.95 (2.08-4.18)

Heart failure

2.40 (2.15-2.67)

2.14 (1.81-2.53)

Coronary heart diseage

1.17 (1.02-1.35)

1.08 (0.87-1.07)
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Table 73 Trends in hazard ratios of death at five years excluding 30 days in men and

women aged <65 years admitted to hospital following a first AMI

. Hazard ratio (95% CI)

T MEN.

WOMEN

Year of admission .

090 1.00 1.00

1991 0.89 (0.78-1.01) 0.98 (0.80-1.21)
1992 0.87 (0.77-1.00) 0.86 (0.69-1.06)
1993 0.82 (0.71-0.93) 0.81 (0.65-1.01)
1994 0.67 (0.58-0.77) 0.70 (0.56-0,88)
1995 0.64 (0.55-0.74) 0.75 (0.60-0.94)
1996 0.60 (0.51-0.69) 0.56 (0.44-0.72)
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Table 74 Adjusted hazard ratios for death at five years exclading 30 days in men and
women aged 65-74 years admitted to hospital following a first AMI 1990-2000

Hazard ratio (95%.CI)

MEN -

WOMEN
Sex. 1.00 0.86 (0.81-0.90)
Deprivation quintile
1-least deprived 1.00 1.00

2

1.09 (0.97-1.21)

1.18 (1.01-1.37)

3

1.15 (1.03-1.28)

1.17 (1.01-1.35)

4

1.16 (1.04-1.29)

1.24 (1.07-1.44)

5-rﬁqst deprived

1.32 (1.18-1.47}

1.32 (1.14-1.52)

Comorbidity

Diabetes 1.45 (1.30-1.62) 1.71 (1.52-1.93)
Cancer 1.81 (1.60-2.04) 1.79 (1.54-2.08)
RespiratOry_disease 1.41 (1.27-1.55) 1.61 (1.42-1.83)

Cerebrovascular disease

1.76 (1.58-1.97)

1.28 (1.10-1.49)

Pcripheral vascular discase

1.37 (1.23-1.53)

1.75 (1.50-2.03)

Atrial fibrillation.

1.55 (1.39-1.73)

1.56 (1.35-1.81)

Hypertension

0.97 (0.8