


A Population-Based Cohort Study of Coronary Heart Disease after a
Myocardial Infarction: Six-Year Follow-up

F. Lucy Wright
Department of Primary Health Care
Wolfson College, University of Oxford

Thesis submitted for the degree of Doctor of Philosophy
Trinity Term 2005

Abstract

Background: Despite well-documented improvements in short-term prognosis
after a myocardial infarction, longer-term outcomes and health service costs are
poorly defined.

Aim: To provide a comprehensive account of the progression of coronary heart
disease (CHD) after a myocardial infarction in the subsequent six to seven years.
The long-term consequences and associated factors were examined in several
separate but interrelated follow-up studies focusing on the following areas:

(i) Mortality; (ii) socioeconomic status as a predictor of mortality; (iii) non-fatal CHD
progression and preventive treatment; (iv) psychological health; and (v) health
service use and cost.

Methods: The patient cohort consisted of 1118 Oxfordshire residents aged 30 to
79 years diagnosed with a myocardial infarction in 1994-95 identified by the Oxford
Myocardial Infarction Incidence Study (OXMIS). Studies undertaken:

(1) Analyses of OXMIS databases, adding data from 1995 to 2001, with emphasis
on 613 long-term survivors.

(2) Review of hospital and general practice casenotes for 606 survivors.

(3) Postal questionnaire study of 266 seven-year survivors.

Main Results: By six years, amongst 28-day survivors:

(1) 13% had died of CHD with no significant gender or socioeconomic differences.
(2) 51% had experienced another non-fatal coronary event, of which 37% occurred
within the first year. Subsequent annual rates reduced substantially, but continued
at 4% per year. Most coronary preventive medications were initiated at either
hospital discharge or within the first year. After hospital discharge, CHD health
service costs for the first year were £1700 per patient. From the third year
onwards, these annual costs reduced to £600.

(3) At seven years, the prevalence of poor psychological health was 15%. Patients
with current angina symptoms were twice as likely to be emotionally distressed as
those with no angina.

Conclusion: In 28-day infarct survivors, the first year was the time of highest risk
for subsequent CHD events and associated health service costs. Nevertheless,
risk of CHD mortality in the cohort was higher than that of the general population
over the following five years.
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Chapter 1

Background

1.1 Introduction

For over 50 years, researchers have studied coronary heart disease (CHD). Whilst
reductions in CHD mortality and incidence were reported in many countries,

increases occurred in others.'234°

The Framingham Heart Study was the first major epidemiological study of CHD. It
was initiated in 1948 as a response to an observed epidemic of CHD mortality in
the USA. This community-based cohort study examined 20 year trends in CHD
mortality, incidence and risk factors in men and women living in Framingham,
Massachusetts aged 50 to 59 years at baselines in 1950, 1960 and 1970.
Coronary disease mortality and incidence after 20 years declined, with the greatest

decline occurring between the 1950 and 1960 cohorts.®

From the 1970s onwards, a number of other studies investigated CHD, based on
other American or international populations. A review of those published before
1990 found conflicting trends between the 1970s and 1980s." Most studies
reported decreases in both CHD mortality and incidence.” ® ® However, others
found a decrease in coronary mortality and no change in incidence ' or an
increase in coronary mortality and no change in incidence.'> Comparisons
between the 1980s and 1990s from other single country studies found similar

discrepancies with some reports of declines in CHD mortality and incidence™ ™ ™

'® and others of declines in CHD mortality but stable rates of incidence.'” '®

The international World Health Organisation (WHO) MONICA Project was
designed to answer questions about the observed, but controversial decline in
CHD mortality and relate them to changes in coronary risk factors and medical

care. Incidence rates were found to follow mortality rates, so in countries where
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mortality reduced over time so did incidence and if CHD mortality increased, so did

CHD incidence.’

The relative contributions of coronary risk factors and medical care on coronary
mortality and incidence were hotly debated in the 1980s as explanations for the
conflicting findings.' The Framingham investigators were the first to identify the
coronary risk factors of hypertension, hypercholesteraemia and cigarette smoking.
In their report, mentioned above, it was concluded that more than half of the 51%
decline in coronary mortality in women and between a third and a half of the 44%
decline in coronary mortality in men between 1950 and 1989 could be attributed to
improvements in these risk factors in the 1970 cohort.® Methodological factors in
each study complicated the arguments about the determinants of CHD. These
included different case ascertainment methods (hospital vs. community), different
definitions of CHD (clinical vs epidemiological) and changes in death classification
systems during the decades of interest. Nevertheless, it is now generally accepted
that declines in CHD incidence were driven by declines in coronary risk factors and
that declines in CHD mortality (in-hospital, 28-day and long-term) were driven by

improvements in medical care.

Coronary heart disease (CHD) remains the leading cause of death globally and
accounts for an estimated seven million deaths a year world-wide.?® In the United
Kingdom (UK), CHD is the most common cause of death and accounts for one in

four male deaths and one in six female deaths annually.*’

In the UK general population, CHD mortality rates are higher in Scotland, Northern
Ireland and the north of England than in Wales and the south of England.?’ Similar
geographical variations have also been reported for coronary event rates, which

included fatal and non-fatal events.??

The risk of developing CHD is multi-factorial and complex. Established biological

and lifestyle factors include male gender, raised plasma low density lipoprotein
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cholesterol, decreased plasma high density lipoprotein cholesterol, hypertension,
smoking, increased plasma glucose concentrations, physical inactivity, obesity and
advanced age. There is also emerging evidence that, in people lacking the
established coronary risk factors, serum markers of inflammation or of thrombosis
may indicate a susceptibility to atherosclerosis, the underlying pathophysiology of
CHD.? In addition, CHD risk is higher for people with psychological problems®

and for those in lower socioeconomic groups.®

In the UK general population, there has been a substantial decline in deaths from
coronary heart disease over the last 30 years.?’ Likewise, the prognosis following
diagnosis of a myocardial infarction has also improved for both short and long term
survival during the same time period.?? '® Despite this, the associated costs of
living with CHD, rather than dying from it, are high. In 2003, costs to the healith

service for CHD totalled over £3.5 billion, which equated to £61 per capita.’

Better survival for myocardial infarction patients over the last three decades has
been attributed to changes in acute treatment with the routine use of thrombolysis,
aspirin and ACE-inhibitors. In addition, long-term treatment with aspirin, beta-
blockers, ACE-inhibitors and statins has contributed to improved prognosis in the
survivors of the acute phase. However, infarct survivors remain at risk of
subsequent fatal and non-fatal coronary events, as the disease continues to

progress.

The work presented in this thesis is an attempt to provide a comprehensive
account of the progression of coronary heart disease in the six years after a
myocardial infarction by investigating the long term consequences and associated

factors.
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1.1.1 Chapter Overview

In this chapter, each topic area is addressed separately. Relevant UK studies are
examined in detail and a brief summary of selected non-UK studies is also
presented. In section 1.7, the rationale and objectives of the thesis are

summarised.

1.1.2 Literature Search

Specific details about the aims of each search are described in the relevant section

together with search terms used.

For each of the five subject areas, the electronic database MEDLINE was
searched from 1990 to March 2005 for studies of patients diagnosed with
myocardial infarction. References for relevant articles were examined. Only studies
of patients identified in the 1990s were reviewed in detail, since the prognosis of
patients identified in earlier decades is unlikely to be generalisable due to
improvements in routine acute treatment. In the 1980s, pharmacological
reperfusion therapy based on thrombolytic, antiplatelet and anticoagulant agents
were gradually introduced. By the 1990s, it had become firmly established in

routine treatment for the acute care of myocardial infarction.

1.2 Mortality

International differences in mortality within one month of a myocardial infarction
have been studied extensively by the World Health Organization (WHO)
Monitoring Trends and Determinants of Cardiovascular Disease (MONICA)
project.’ In the UK, a number of population-based studies (including the Glasgow
MONICA centre) have shown that between 45% and 52% of patients die within

one month of a myocardial infarction.? 2" #

10
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1.2.1 Literature Review

The aim of the literature review was to identify studies of long-term coronary
mortality for myocardial infarction survivors. Different combinations of the following
search terms were used: after myocardial infarction, survival, mortality and cohort

or follow-up studies.

1.2.2 Subsequent Mortality in Myocardial Infarction Survivors

1.2.2.1 Previous UK Studies
Four cohorts of patients diagnosed with myocardial infarction in the 1990s were

investigated. Details are summarised in Table 1.1. The cohorts consisted of
patients from the Scottish Record Linkage Study,'® ?® Yorkshire,?® the Nottingham
Heart Attack Register’™® and East London.*' * For all four cohorts, all-cause
mortality was the primary outcome. Follow-up periods ranged from one year to 10

years after the index event.

There were varied findings for all-cause mortality after a myocardial infarction.
Generally, no differences between men and women were found, but an age-
related influence was evident. For 30-day survivors in the Scottish Record Linkage
Study, ten-year all-cause mortality was 40% for men and 44% for women. In
Yorkshire, two-year mortality was 17% for male and 27% for female hospital
survivors. For the Nottingham Heart Attack Register hospital survivors, four-year
all-cause mortality (men and women combined) was 29% and coronary mortality in
the same period was 20%. For East London 30-day survivors, three-year mortality

was 14% for men and 12% for women.

1.2.2.2 Previous Non-UK Studies

Outside the UK, studies of long-term all-cause mortality in infarct survivors

* and Sweden® reported some

identified in the 1990s from Ireland,® America,®
similar findings to those in the UK. There was general agreement that advancing

age was associated with higher death rates and overall disagreement about

11
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gender differences. Only the Swedish study reported coronary mortality separately
from other causes, and after one year, no differences between men and women

were found.

12
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Chapter 1 Background

1.3 Socioeconomic Status and Coronary Disease

1.3.1 Introduction

Socioeconomic status and coronary heart disease (CHD) have been extensively
studied for more than 40 years. Overall, an inverse association between
socioeconomic status and the incidence of, prevalence of and mortality from
coronary disease has been reported, using either individually assigned or area-
based socioeconomic status measures. In the UK, the most common sources of
data about the relationship between socioeconomic status and CHD are national

25 21 36 37 38

statistics or follow-up studies of healthy people in the general population.

1.3.2 Literature Review

The aim of this literature review was to identify studies of patients diagnosed with
myocardial infarction during the 1990s that investigated the relationship between
socioeconomic status and mortality following the diagnosis of a myocardial
infarction (fatal or non-fatal). The following search terms were used in different
combinations: social class, socioeconomic factors, myocardial infarction, survival

and mortality.

1.3.3 Socioeconomic Status and One-month Case Fatality

1.3.3.1 Previous UK Studies
Previous UK studies of the relationship between socioeconomic status and one-

month case fatality after a myocardial infarction included reports from the Scottish
Record Linkage Study,’ *° the East London cohort*® and the Glasgow cohort of
the MONICA Project.*’ All relied on a residential area measure of socioeconomic
status. In the Scottish Record Linkage Study and East London cohort, one-month
case fatality following a myocardial infarction was between 10% and 62% higher in
patients from areas of deprivation compared to those from affluent areas.

However, no such relationship was found in the Glasgow patients.

14
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1.3.3.2 Previous Non-UK Studies
Amongst studies outside the UK, mortality within the first month of a myocardial

infarction was higher in patients from lower social classes in Sweden,*? Finland,*
France* and ltaly.*® These studies used data from WHO MONICA cohorts and

none used area-based socioeconomic measures.

1.3.4 Socioeconomic Status and Mortality after the First Month

1.3.4.1 Previous UK studies
Like one-month case fatality, there were conflicting findings about the relationship

between area-based socioeconomic status and subsequent mortality in one-month
UK infarct survivors. The report from the East London cohort (included an
additional 594 patients from 1992 and 1996) found no relationship between
residential area deprivation and subsequent all-cause one-year mortality for 30-
day survivors.*® In contrast, long-term mortality (adjusted for age and co-
morbidities) was higher in patients living in areas of greater deprivation compared
to those from least deprived areas (27% higher for men and 15% for women) in the
Scottish Record Linkage Study.'® Outcomes for the Glasgow MONICA did not
extend beyond 28 days.

1.3.4.2 Previous Non-UK Studies
Higher one-year all-cause mortality was associated with lower individual

socioeconomic status in myocardial infarction patients in the cohorts from
Sweden*? and Finland®®, but deaths within the first 28 days were included. Another
Swedish study reported higher all-cause five-year mortality rates for hospital
survivors from residential areas with high levels of deprivation compared to those

from affluent areas.*®

15



Chapter 1 Background

1.4 Non-fatal CHD Progression and Preventive Treatment

During the hospital admission for the index myocardial infarction, patients are at
risk of cardiac complications. These can include reinfarction, unstable angina or
congestive heart failure.*” *® Furthermore, myocardial infarction survivors continue
to be at risk for recurrent coronary events and congestive heart failure due to the
progressive nature of the underlying disease. Preventive treatment for patients
diagnosed with myocardial infarction includes prescribing coronary preventive
medications, providing a cardiac rehabilitation programme and recommending and
supporting lifestyle changes. The aim of these interventions is to reduce the risk of
these subsequent coronary events (fatal and non-fatal) and improve patients’

physical and psychological recovery.

1.4.1 Literature Review

The aims of the literature review were to identify studies of CHD progression or of
congestive heart failure after hospital discharge for the index myocardial infarction.
In addition, treatment with coronary preventive medication prescriptions after a
myocardial infarction and the treatment of congestive heart failure with ACE-
inhibitors for infarct survivors were ascertained. Different combinations of the
following search terms were used:. after myocardial infarction, surviv*, angina,
isch*emi*, recurren* myocardial infarction, reinfarction, heart failure, secondary
prevention or ACE-inhibitors (*used in search strategy to allow for different endings
or spellings). Literature about the provision of cardiac rehabilitation and lifestyle
advice to post-infarct patients was not reviewed, since it was not studied in this

thesis. (see section 5.3.3 for more details)

1.4.2 CHD Progression after a Myocardial Infarction

1.4.2.1 Previous UK studies
Subsequent CHD progression in infarct survivors has been reported for two UK

patient cohorts, and details are shown in Table 7.2. In East London amongst 30-

16



Chapter 1 Background

day survivors, 20% had died of any cause or had been admitted with a non-fatal
ischaemic event (unstable angina, recurrent M| or revascularisation) by one year
and 32% by three years.* In Nottingham, the proportion of hospital survivors with
at least one hospital admission for a coronary reason varied between 11% and
16% at four years.®® However, it was unclear whether fatal admissions were

included in the Nottingham results.

1.4.2.2 Non-UK Studies
Follow-up studies beyond the UK were only found of patients diagnosed prior to

the 1990s.*° °° Amongst these studies identified, patient samples were restricted to
those diagnosed with a first myocardial infarction and those diagnosed prior to

1990, when prognosis was poorer than in the 1990s.

17
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Chapter 1 Background

1.4.3 Congestive Heart Failure after a Myocardial Infarction and its
Treatment with ACE-inhibitors

1.4.3.1 Previous UK Studies

Table 1.3 shows the two recent UK studies of infarct survivors diagnosed with
congestive heart failure. In the Nottingham Heart Attack Register, 10% of hospital
survivors were readmitted at least once for congestive heart failure or left
ventricular failure over the following four years after hospital discharge.®® In
another study of 461 London myocardial infarction patients, 72% had been
diagnosed with congestive heart failure by one year, but it was unclear whether
this figure included diagnoses made during the index admission. Of those

diagnosed, 50% had been prescribed an ACE-inhibitor.’

1.4.3.2 Previous Non-UK Studies
Outside the UK, the occurrence of congestive heart failure in 1455 American

hospital survivors of myocardial infarction was 43% in the subsequent seven
years.>® Treatment of congestive heart failure with ACE-inhibitors was reported for
American and Canadian myocardial infarction patients. Like the London patients,

the proportion of patients with prescriptions was less than adequate.® ** *°
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Chapter 1 Background

1.4.3.3 Preventive Treatment after a Myocardial Infarction
One element of preventive treatment for post-myocardial infarction patients is to

prescribe low-dose aspirin, beta-blockers, ACE-inhibitors and lipid lowering agents
(primarily statins). In 2000, the Department of Health published the National
Service Framework (NSF) for CHD with the aim of improving the quality of acute
and long-term care for patients diagnosed with myocardial infarction.® It included
recommendations that all patients diagnosed with myocardial infarction receive
prescriptions at hospital discharge for medications from the four groups mentioned
above. For those patients diagnosed prior to 2000, general practice was given the

responsibility of ensuring these preventive medications were offered.

1.4.3.4 Previous UK Studies
Most UK studies of coronary preventive medications after a myocardial infarction

consisted either of cross-sectional studies of hospital discharge prescriptions,” of
reports from six-month infarct survivors®® or of general practice records for one-
year survivors®® or for two-year survivors.®® The findings are summarised in Table
1.4. The proportion of patients on preventive medications ranged from 71% to 96%
for aspirin, 32% to 48% for beta-blockers, 26% to 36% for ACE-inhibitors and 2%
to 27% for lipid lowering medications. Additionally, improvements in hospital
discharge prescriptions were noted for East London myocardial infarction patients

diagnosed in the late 1990s compared to the early or mid-1990s.>’

The EUROASPIRE-I study examined trends in lipid lowering medication
prescribing in general practice in England and Wales between 1994 and 2001 in
patients with established CHD. Prescribing had increased substantially over time,
which was entirely due to an increase in statins. In 2001, 56% of men and 41% of
women received prescriptions for lipid lowering medications compared to 12% of

men and 10% of women in 1995.°"
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Chapter 1 Background

1.4.3.5 Previous Non-UK Studies
One study examined preventive medication prescribing within two years of hospital

discharge for myocardial infarction patients identified in the mid-1990s in nine
European countries.®> Compared to UK study findings, similar levels of prescribing
for aspirin (85%) and ACE-inhibitors (39%), but higher prescription rates for beta-
blockers (58%) and lipid lowering medication (31%) were reported. Like the East
London comparison, improvements in hospital discharge prescriptions were also
found for myocardial infarction patients diagnosed in the late 1990s compared to

the early or mid-1990s in Europe,®®, Canada®® and Norway.®

1.5 Psychological Health and Coronary Heart Disease

Poor psychological health (depression or anxiety) is recognised as a risk factor for
the development of CHD.** °° ®® However once a myocardial infarction has been
diagnosed, there is less certainty about the relationship between psychological

difficulties and subsequent coronary problems.

1.5.1 Literature Search

The aim of reviewing the psychological literature was to identify follow-up studies
of infarct survivors that reported subsequent non-fatal CHD events and the
relationship with psychological health. Different combinations of the following
search terms were used: myocardial infarction, depression, anxiety, psychology

and emotional distress.

1.5.2 Psychological Health after a Myocardial Infarction

1.5.2.1 Previous UK Studies
There were two UK cohorts of myocardial infarction patients for which the

relationship between psychological health (depression, anxiety or emotional

distress) at the time of the index event and subsequent outcomes had been
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investigated. Patient cohorts were identified in Birmingham and Oxfordshire and
study findings are shown in Table 1.5. In both cohorts, no relationship was found
between baseline psychological health and subsequent one-year coronary events
(fatal and non-fatal),®” eighteen month all-cause mortality®® or three-year all-cause

or coronary mortality.®®
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Chapter 1 Background

1.8.2.2 Previous Non-UK Studies
A number of other studies outside the UK have explored the relationship between

psychological health and outcomes following hospital discharge in myocardial
infarction survivors. In contrast to the UK studies, there were conflicting findings
about the relationship between baseline depression and subsequent mortality. A
Montreal cohort of infarct survivors has been investigated extensively, with
consistent reports of baseline depression being independently associated with
subsequent cardiac mortality at one year”® and at five years.”" Similar findings
were reported for four month all-cause mortality in American infarct survivors’? and
for ten-year cardiac mortality in Swedish patients.”® However, two other studies
found no relationship between depression and one-year cardiac mortality in

Quebec, Canada’ and Japan.”

Amongst infarct survivors, a relationship has also been found between depression
and subsequent cardiac events in the studies from Quebec’ and Japan,’® both of
which included fatal events. The Montreal study was the only one to report non-
fatal cardiac events separately from deaths and no relationship was found with

depression.”’

1.6 Health Service Resource Use and Costs after a Myocardial Infarction

1.6.1 Introduction

In 2003, the UK spent the largest percentage (18%) of health care expenditure on
cardiovascular disease within the European Union.? CHD alone cost over £3.5
billion, which equated to the highest cost per capita in Europe at £61. The
proportion of CHD health care expenses spent was 80% for inpatient care, 16% for
medications, 3% for primary care, 2% for outpatient care and 1% for accident and

emergency care.
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1.6.2 Literature Review

The aim of the literature review was to identify studies of health service resource
use and economic costs subsequent to hospital discharge for myocardial infarction
survivors. The search was conducted in both the MEDLINE database and the NHS
Economic Evaluation database at the University of York. A combination of the

terms myocardial infarction, cost* and resource* were used.

1.6.3 Resource Use and Cost for CHD after Hospital Discharge

1.6.3.1 Previous UK Studies
The Nottingham Heart Attack Register was the only UK study to report CHD

hospital resource use for myocardial infarction survivors after hospital discharge.
Readmission rates for CHD ranged from 12% for reinfarction to 29% for unstable
coronary syndrome (angina).*° Follow-up studies of health service economic costs

incurred by infarct survivors were not found.

1.6.3.2 Previous Non-UK Studies
Among the non-UK studies, one North American study compared one-year

resource use after hospital discharge between American and Canadian patients
diagnosed with myocardial infarction.” Differences between the two countries’
heaith care systems accounted for most of the variation observed and made it
difficult to extrapolate to the UK. In another study from the Duke Medical Centre in
North Carolina USA, hospital costs from 30 days to 10 years after a myocardial

infarction were estimated as $19,840 per patient.”’

1.7 Thesis Rationale

There have been relatively few UK studies investigating the long-term outcomes
and associated factors in patients diagnosed with myocardial infarction.
Furthermore, the progression of CHD after hospital discharge, using a

comprehensive set of measures, has not been fully documented in a single cohort
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of infarct survivors. Despite the decline in CHD deaths and the improvement in
survival rates, a myocardial infarction remains a major life-affecting event from a
clinical and psychological perspective. It therefore seemed timely to assess the
subsequent course of coronary disease and its impact on infarct survivors after

hospital discharge.

Amongst the existing UK studies, there were a number of methodological
limitations. These are described below for each of the five topic areas: mortality,
socioeconomic status, non-fatal CHD progression, psychological health and health

service use and costs.

1.7.1 Previous Studies of Mortality

There were relatively few UK studies of long term mortality in a cohort of infarct
survivors and only one investigated coronary mortality, so the progression of fatal
coronary disease after initial survival is unclear. In addition, two of the patient
samples were not likely to have been representative of patients found in routine
clinical practice. The Scottish cohort only included patients with a first myocardial
infarction and the East London cohort only included those admitted to a coronary
care unit in one hospital. This limits the generalisability of their findings to infarct

patients in routine clinical practice.

1.7.2 Previous Studies of Socioeconomic Status and CHD

For patients diagnosed with a myocardial infarction, the relationship between
individual socioeconomic status and long-term mortality has not been reported
separately from 28-day mortality. Furthermore, there have been no recent studies
of the relationship between individual socioeconomic status and coronary
outcomes in infarct survivors from an English population. In two of the three UK
cohorts, patients lived in highly deprived areas compared to the national

population, which may limit the generalisability of findings.
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1.7.3 Previous Studies of Non-fatal CHD Progression and Preventive

Treatment

No studies have used a single composite measure of non-fatal CHD progression
for each patient. In addition, fatal and non-fatal events were not differentiated and
as a result, non-fatal progression of CHD post-infarction remains unclear. Study
outcomes also excluded CHD diagnoses made during outpatient clinic visits, which
may have led to an underestimate of CHD progression. The one UK study of
congestive heart failure did not specify whether diagnoses were limited to those
occurring after hospital discharge. In addition, it was not clear whether the
prescription of ACE-inhibitors to treat congestive heart failure was initiated
subsequent to hospital discharge. No follow-up studies of preventive medication

prescribing beyond one year were found.

1.7.4 Previous Studies of Psychological Health and CHD

Reports of the two UK cohorts of infarct survivors that explored the association
between baseline psychological health and subsequent outcomes were limited to
deaths or deaths combined with non-fatal coronary events. The relationship
between baseline psychological problems and subsequent non-fatal coronary
events, investigated separately from deaths, has not been explored. In addition,
the Birmingham study measured psychological health using the Beck Depression
Inventory, an instrument designed for detecting problems in psychiatric not

medically ill patients.

1.7.5 Previous Studies of CHD Health Service Resource Use and Costs

For infarct survivors, annual rates of hospital and general practice contacts after
hospital discharge have not been reported. Neither have associated costs to the

health service for CHD been reported.
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1.7.6 Thesis Aim and Objectives

Given these limitations of the UK literature, the overall aim of this thesis was to
provide a comprehensive account of the progression of CHD and associated
factors over the subsequent six years. This was possible in an unselected cohort
of Oxfordshire residents diagnosed with fatal or non-fatal myocardial infarction in
the mid-1990s previously identified by the Oxford Myocardial Infarction Incidence
Study (OXMIS). The work presented in this thesis started from the premise that,
despite well-documented reductions in the incidence of myocardial infarction and
the improvement in short-term prognosis, longer term outcomes and costs to the
health service are poorly explored. Several separate but interrelated studies were
designed to investigate the long-term consequences and focused on the following
topic areas: mortality, socioeconomic status, non-fatal coronary events,

psychological health and health service use and costs.

The title of this thesis is ‘A Population-Based Cohort Study of Coronary Heart
Disease after a Myocardial Infarction: Six-year Follow-up’ and three main studies

were undertaken to address specific objectives, as follows.

1. Retrospective analyses of the existing OXMIS databases were undertaken, with
emphasis on 28-day infarct survivors, in order to:

i) Determine six-year mortality, both all-cause and mortality from CHD.

i) Examine the relationship between baseline socioeconomic status and coronary
outcomes up to six years after the index event.

The methods and results are presented in Chapters 3 and 4 respectively.

2. Hospital and general practice casenotes were studied, extracted and analysed,
in order to:

i) Document the progression of non-fatal CHD and its treatment, over the six years
following the index event.

i) Determine associated health service use and economic costs during the six

years.
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The methods and results are presented in Chapters 5 and 7 respectively.

3. A cross-sectional survey of psychological health in long-term survivors was
undertaken in order to:

i) Examine psychological health and its relationship with CHD, at seven years and
during the previous seven years in 28-day survivors.

ii) Combine the seven-year data with the baseline OXMIS psychological database
to construct a longitudinal study of psychological health over the seven years.

The methods and results are presented in Chapter 6.
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Chapter 2

Patient Cohort

2.1 Introduction

This chapter gives a description of the methods used to identify a cohort of
patients who sustained a myocardial infarction in 1994-95. The follow-up of this
patient cohort is the subject of this thesis and consists of several separate, but
interrelated studies to provide a comprehensive account of the natural history and
long term consequences of coronary heart disease following a myocardial
infarction. The detailed methods for each study are described in individual

chapters.

2.2 Study Population

Patients were identified by the Oxford Myocardial Infarction Incidence Study
(OXMIS)," which was conducted in Oxfordshire, a mixed rural and urban county
covering an area of 258,261 hectare in central England. This was a twelve month
prospective case finding survey which aimed to identify all cases of myocardial
infarction occurring between November 14 1994 and November 13 1995 among
the Oxfordshire population. Permanent Oxfordshire residents were selected for
registration in the study, whether the event occurred in the area or not. Cases were
excluded if the onset of an event was outside the study period or within 28 days of
any preceding event in the same patient. A copy of the paper reporting OXMIS

coronary events and case fatality is given in Appendix A.

2.3 Case Ascertainment

Multiple overlapping sources of case ascertainment were used to register
suspected cases of myocardial infarction. Most non-fatal events were identified

prospectively within hours or days of the onset of the attack using the method also
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known as ‘hot pursuit'.? Prospective case identification methods are illustrated in
Figure 2.1 and were employed in the two hospitals, the John Radcliffe Hospital,
Oxford and the Horton General Hospital, Banbury, where most Oxfordshire
residents with a suspected myocardial infarction were treated. The computerised
admission system of these two Oxfordshire hospitals was searched daily and
enquiry from staff in coronary care units and other medical wards identified
potential cases admitted during the previous 24 hours. The results of serum
cardiac enzymes estimations were examined daily, and results of
electrocardiograms (ECGs) carried out in hospital were obtained monthly. General
practitioners (GPs) were also asked to notify the study team, by telephone, of
suspected cases of myocardial infarction admitted to a hospital outside

Oxfordshire or treated at home and of all suspected coronary deaths.

Eligibility for the study was confirmed by casenote review of all suspected cases of
myocardial infarction. Patients with a presenting problem suggestive of myocardial
infarction admitted to hospital from the accident and emergency department were
usually located in the coronary care unit or on a general medical ward and hospital
casenotes were reviewed. Those with serum cardiac enzyme levels raised above
the normal laboratory limits or with an ECG suggestive of myocardial infarction
were also found and followed up. Potential cases of infarction identified by general
practitioners were registered in the study, whether hospitalised or treated at home,

and for the latter, general practice casenotes were reviewed to confirm eligibility.

Cases that died outside hospital and survivors who were treated outside
Oxfordshire were identified retrospectively, using ‘cold pursuit’. Contract minimum
datasets compiled by the Oxfordshire Health Authority were searched to detect
patients discharged with a diagnosis of myocardial infarction from hospitals within
the county as well as hospitals with whom extra-contractual arrangements existed.
This method was important for identifying Oxfordshire residents treated outside
Oxfordshire. Death certificates for Oxfordshire residents were also reviewed and

those with International Classification of Diseases (ICD), ninth revision, codes 410
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to 414 were registered.® Additionally necropsy reports were examined to identify
deaths caused by coronary heart disease (CHD) and cause-specific mortality

statistics from the Office of National Statistics (ONS) were scrutinised.

2.4 Sources of Case Ascertainment

The use of multiple overlapping sources aimed to maximise the completeness of
case ascertainment. The greatest yield of non-fatal events was from the accident
and emergency department with 567 events, the biochemistry laboratory with 461
events and hospital discharge statistics (Contract minimum datasets) with 436
events. For fatal events the principal source was the ONS death statistics from
which 574 events were ascertained. Review of death certificates and Coroner's
reports provided 488 and 257 events respectively. A total of 33 non-fatal and 18

fatal events were identified by GPs.

The number of eligible events exclusively ascertained from each source is shown
in Table 2.1. This provides an indication, for each ascertainment source, of the
number of cases that would have been missed had the source not been included
in the study. Prospective methods, using accident and emergency and
biochemistry records, provided a substantial number of nonfatal cases (89) that
would not have been detected using only discharge data. On the other hand,
discharge data provided unique information on 44 patients, most of who had been
treated at hospitals outside of Oxfordshire. A number of deaths (24) were detected
from the ONS that were not detected from screening death certificates. However,
only a few cases (3) were found through screening of death certificates that were
not identified from ONS data.
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Table 2.1 Number of coronary events ascertained exclusively from each source

Number of events ascertained

Definite Ml Possible Ml Unclassifiable Total
Source Death

Accident & Emergency 21 45 0 66
Biochemistry 15 8 0 23

Coronary Care Unit 1 0 0 1

ECG Department 0 3 0 3

Death Certificates 2 1 0 3

Coroner's Office 0 2 1 3

Routine Post-mortems 3 1 0 4

General Practitioners 2 3 0 5

Minimum Contract Datasets 34 10 0 44
Office of National Statistics 6 14 4 24
Total 84 87 5 176

MI: myocardial infarction

2.5 Diagnostic Criteria

The diagnosis of myocardial infarction was validated using WHO MONICA project
criteria, which were based primarily on symptoms, electrocardiograph (ECG)
findings, cardiac enzymes and necropsy reports. ECGs were coded by trained
staff at the Glasgow MONICA centre using a combination of MONICA protocol
criteria and the Minnesota code manual of ECG findings.”> Each coronary event
was classified to one of five categories: definite myocardial infarction, possible
myocardial infarction, ischaemic cardiac arrest, fatal case with insufficient data
(also termed unclassifiable death) or no acute myocardial infarction. These

diagnostic categories are defined below.

2.5.1 Definite Acute Myocardial Infarction
a) Definite ECG, or
b) Symptoms typical or atypical or inadequately described, together with probable

ECG and abnormal enzymes, or
c) Symptoms typical and abnormal enzymes with ECG ischaemic, or non-codable

or not available, or
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d) Fatal case, whether sudden or not, with naked-eye appearance of fresh

myocardial infarction and/or recent coronary occlusion found at necropsy.

2.5.2 Possible Acute Myocardial Infarction

a) Living patient with typical symptoms whose ECG and enzymes results do not
place them in ‘definite myocardial infarction’ category and in whom there is no
good evidence for another diagnosis for the symptoms, or
b) Fatal case, whether sudden or not (not in ‘definite myocardial infarction’
category), where there is no good evidence for another cause of death, clinically or
at necropsy:
1) with symptoms typical or atypical or inadequately described, or
i) without typical or atypical or inadequately described symptoms but with
evidence of chronic coronary occlusion or stenosis or old myocardial
scarring at necropsy, or
iii) with a history of chronic ischaemic heart disease such as definite or
possible myocardial infarction, or coronary insufficiency or angina pectoris

in the absence of significant valvular disease or cardiomyopathy.

2.5.3 Ischaemic Cardiac Arrest

Twenty-eight day survivors not fulfilling criteria for ‘definite myocardial infarction’ or
‘possible myocardial infarction’ categories, who have been resuscitated from
cardiac arrest. The cardiac arrest should have been from presumed primary
ventricular fibrillation secondary to ischaemic heart disease, in the absence of
significant valvular disease or cardiomyopathy, not provoked by medical

intervention, electrocution, or other physical insult,
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2.5.4 Fatal Case with Insufficient Data

Cases with no necropsy, no history of typical or atypical or inadequately described
symptoms, no previous history of chronic ischaemic heart disease, and with no

other diagnosis were classified as a fatal case with insufficient data.

2.5.5 No Acute Myocardial Infarction

a) Living patient not in ‘definite myocardial infarction’ category:
i) with symptoms or tests that do not qualify for ‘definite myocardial
infarction or ‘possible myocardial infarction’, or
i) where the iliness has been explained by another diagnosis, or

b) Fatal case, whether sudden or not, not in ‘definite myocardial infarction’

category where another diagnosis has been made (clinically or at necropsy).

2.6 Data Collection

A trained research nurse completed a separate data collection form for each event
registered in the study (Appendix B). For those events identified prospectively,
hospital case notes, GP referral letter and ambulance patient report of hospitalised
patients with suspected myocardial infarction were examined to obtain information
on event details and past medical history. Information on clinical indicators of
infarct severity in the first 24 hours of the event was also recorded. Complications,
medications and procedures during the admission, and diagnoses and medications
at discharge were also extracted. Levels of cholesterol and cardiac enzymes
measured during the hospital stay were obtained from the computer in the
departments of Clinical Biochemistry. Copies of all ECGs taken during the event

were sent to the Glasgow MONICA Centre for coding.

Case notes of Oxfordshire residents treated at hospitals out of county or at home
were examined for event details, past medical history and coronary risk factors.
For those patients treated outside Oxfordshire, hospitals were visited for case note

review, when feasible, or medical record departments were asked to send
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photocopied admission details. For those patients who received domiciliary care,
general practice notes were reviewed. If GPs had completed diagnostic

investigations, copies of ECGs and cardiac enzyme levels were obtained.

When possible, patients with non-fatal events were interviewed to obtain details of
the acute event, coronary risk factors and social history. Hospitalised patients were
interviewed when the attending doctors or nurses considered it appropriate.
Patients who received care from their GP or out of county hospitals were
interviewed at home as soon as possible after notification. However, in two cases,
GPs refused permission to interview such patients (one was an alcoholic and the

other had suffered a stroke).

In cases where the patient died prior to an interview, permission was sought from
the GP to interview the nearest relative. A minimum period of three weeks was
allowed before writing to the relative of the deceased. If he or she agreed, they
were interviewed either by telephone or at home. Additional data on fatal cases
were also provided by GPs. However on many occasions, by the time GPs were
approached for information, records were no longer available at the surgery and

these were obtained through the Family Health Services Association.

Survival status at 28 days was determined for all patients by reviewing death
certificates and coroners’ reports and through notifications received from the ONS.

All 28-day survivors were flagged through the ONS for subsequent mortality.

2.7 Data Quality

Rigorously standardised study procedures were used to ensure data quality. A
manual of operations provided a policy for the interpretation and coding of
questionnaire items. All diagnostic data (symptoms, ECGs, enzymes and
necropsies) were coded independently by two trained coders. Disagreements were

resolved by discussion with the principal investigator, or in the case of Minnesota
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coding, with a third coder at the MONICA Centre in Glasgow. Double key data
entry using DBASE |V for DOS version 2.0° was undertaken, with the incorporation

of range and consistency checks into the data entry procedure.

2.8 Patient Cohort
Between 14 November 1994 and 13 November 1995, a total of 1,343 suspected

cases of myocardial infarction were identified which met the criteria for registration
in the study. After exclusion of the 187 events classified as ‘no myocardial
infarction’ and five classified as ‘ischaemic arrests’ using the WHO MONICA
diagnostic criteria, there were 1151 events in Oxfordshire residents under the age
of 80 years. These events occurred in 1120 individuals — 1091 suffered a single
event, 27 experienced two events and two people had three separate events (all
separated by more than 28 days) during the study period. By 28 days after the
index event, 615 patients had survived.

Some patients were identified in the acute Oxfordshire hospitals: 555 patients at
the John Radcliffe Hospital and 103 at the Horton General Hospital. Ninety-two
patients were treated at hospitals outside the county or were already admitted to
non-acute Oxfordshire hospitals (the Radcliffe Infirmary or Churchill Hospital) at
the time of the index event. Five patients were in a community hospital and 37
patients were treated at home by their GP. The remaining 328 people died outside
hospital, either before they could be seen by a doctor or ambulance staff, or before

treatment could be initiated.

The cohort of 1120 consisted of 756 men and 364 women. Table 2.2 shows the
MONICA diagnostic classification of the first coronary events for men and women.
Based on available diagnostic data, 96.4% (1080) of events were classified as
definite or possible myocardial infarction. Of the 632 cases which met the MONICA

criteria for definite myocardial infarction, 73.4% (464) were non-fatal (28-day
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survivors). One third (151) of the 448 events classified as possible myocardial

infarction were non-fatal (28-day survivors)

Table 2.2 MONICA classification of first coronary events by 28-day survival
status for men and women

Non-fatal coronary event Fatal coronary event
(28-day survivors)

Definite MI Probable Ml Definite Ml Probable Ml Unclassifiable
N % (n) % (n) % (n) % (n) % (n)
Men 756 44.3 (335) 12.6 (95) 14.3 (108)  26.3 (199) 2.5 (19)
Women 364 35.4 (129) 15.4 (56) 16.5 (60) 26.9 (98) 5.8 (21)
Total 1120 41.1 (464) 13.5 (151) 15.0 (168)  26.5(297) 3.6 (40)

2.8.1 28-Day Survivors

A total of 615 men and women survived 28 days after the index event. Amongst
28-day survivors, the proportion diagnosed with a definite myocardial infarction
was 76% (464).

Chapter 3 reports mortality rates of the cohort, focusing primarily on six-year

mortality of 28-day survivors, and the methods employed in the follow-up study.
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Figure 2.1 Prospective case ascertainment at John Radcliffe and Horton General
Hospitals (‘Hot Pursuit’)
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Chapter 3

Mortality

3.1 Introduction

In the previous chapter, the methods of identifying the patient cohort were

described. This chapter examines six-year mortality in this patient cohort.

International differences in mortality within one month of a myocardial infarction
have been studied extensively by the World Health Organization (WHO)
Monitoring Trends and Determinants of Cardiovascular Disease (MONICA)
project.1 In the United Kingdom a number of population-based studies (including
the Glasgow MONICA centre) have shown that between 45% and 52% of patients
die within one month of a myocardial infarction.? ® * There are, however, only four
cohorts, that have been studied for long-term prognosis, and most studies have
been hospital-based studies that excluded both patients admitted to hospital
outside the catchment area and those receiving domiciliary treatment.® ® 7 Of the
population-based follow-up studies that recruited patients from the 1990s, none

related to an English population.® ® "0 1" 12

Amongst studies of long-term mortality in infarct survivors, follow-up periods
ranged from six months to ten years. All cause mortality was the primary outcome

K® 7 © > and from other countries.” ' Only a Swedish

in studies from both the U
study reported deaths from CHD separately from other causes, but followed
patients for only one year.15 Several studies found no differences in mortality rates

751617 13 18 d141519

between men and women, whereas others disagree

3.2 Aims

In this chapter, the six-year all-cause and CHD mortality rates are reported for

patients diagnosed with fatal and non-fatal myocardial infarction. The aims were to
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document the long-term prognosis for this unselected cohort of myocardial
infarction survivors, to examine any differences in mortality between men and

women, and to compare their mortality risk with that of the general population.

3.3 Methods

3.3.1 Patients and Past Medical History
This follow-up of the Oxford Myocardial Infarction Incidence Study (OXMIS)

included 1118 Oxfordshire residents aged 30 to 79 years with a diagnosis of
definite or possible myocardial infarction or death with insufficient data to classify.
Two men aged less than 30 years were excluded because the small number in this

age group would not permit meaningful analyses.

For patients admitted to hospital, case notes were reviewed to extract baseline
diagnostic, clinical and risk factor information. Infarct severity was measured using
the Killip score (a score of one indicates no myocardial dysfunction and four
indicates severe dysfunction).?® A Killip score could not be allocated to 20 patients
diagnosed at home and another 13 of those admitted to hospital. Past medical
history of myocardial infarction, angina, diabetes or hypertension was documented
based on the clinical case notes. Past history of hyperlipidaemia was only
available for 906 (81%) patients and serum total cholesterol at admission was only
measured for 391 (35%). These risk factors are, therefore, not reported. Smoking
history and current smoking status was obtained directly from the patient or their
relatives. When this was not possible, information was obtained from clinical notes.
Current smokers were defined as those patients who reported smoking at least
one cigarette a day in the three months prior to the event. Ex-smokers were
defined as those previously smoking at least one cigarette a day, but not during
the three months before the event and non-smokers as those who reported never

smoking cigarettes.
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For those patients who died out of hospital or whose notes were incomplete, past
medical history was obtained from their general practitioner, and additional
information from their relatives, if they consented to an interview. In the entire
cohort, 77 (7%) cases had missing data for diabetes, 82 (7%) for previous
myocardial infarction and 101 (9.0%) for hypertension. These missing data were
primarily accounted for by patients who died in the first 24 hours. Among 28 day
survivors, 3 (0.5%) cases had missing data for diabetes, 10 (2%) for previous
myocardial infarction, 13 (2%) for angina history, 23 (4%) for hypertension and 26
(4%) for smoking history. The Oxford Research Ethics Committee gave ethical

approval for the follow-up study.

3.3.2 Identification of Deaths

Survival status at 28 days was determined for all patients by reviewing death
certificates and coroners’ reports and through notifications received from the Office
of National Statistics. All 28-day survivors were flagged with the Office of National
Statistics National Health Service Central Register to trace deaths and emigration.
In the event of death, a copy of the death certificate was provided, which was
coded to the underlying cause of death using the ninth revision of the WHO
International Classification of Diseases (ICD) with codes ICD 9 410-414
corresponding to CHD deaths.?' The OXMIS database was updated by a database
manager between 1995 and 2002 with details of each death, which included the
date, ICD code for the underlying and other cause(s) of death for each deceased
patient. Oxfordshire age- and sex-specific mid-year population estimates and
annual all-cause and CHD deaths were obtained for each year from 1995 through
to 2000 from the Oxfordshire Health Authority.

3.3.3 Statistical Analysis

Data were analysed using the statistical packages SPSS 10.0 for Windows (SPSS
Inc. 2001, Chicago lllinois) and STATA 7.0 (Stata Corporation, 2001. College

Station, Texas). Proportions were compared using the chi-squared test or Fisher's

52



Chapter 3 Mortality

exact test, and means using Student's t test. Results were considered to be
statistically significant when p<0.05 in this chapter and throughout the thesis.
Standardised mortality ratios (SMRs) were calculated using the 10-year age- and
sex-specific annual mortality rates from 1995 to 2000 for the reference population
of England and Wales, which were applied to mid-year populations for the OXMIS
survivors and the general population of Oxfordshire to calculate the expected
number of deaths. The SMR is the ratio of the number of observed deaths to the
number expected. 95% confidence intervals for the SMR were calculated based on
exact Poisson confidence limits.?? Survival was calculated using the Kaplan-Meier
method and comparison of survival between men and women assessed using the
logrank test. Small numbers of women restricted further comparison by age groups
and the age cut-off of 70 years was selected to create age groups with adequate
numbers of women for meaningful analyses using the Kaplan-Meier method. A
Cox regression analysis was attempted to explore the association between six-
year survival and baseline risk factors, including age, that were not balanced
between the sexes. However, there was evidence of non-proportional hazards
over the six-year period, not only for 28-day survivors, but also for three-month and
six month survivors. It was, therefore, not possible to use this approach. Using the
Kaplan-Meier method, the risk of death from CHD was examined, by treating
patients who died from causes other than CHD as censored. Survival defined in

this way is referred to as CHD survival.

3.4 Results

3.4.1 Cohort Description

The cohort for this study comprised 754 men and 364 women (after exclusion of
two men aged less than 30 years). Table 3.1 shows the baseline risk factors for
the entire cohort and for 28-day survivors. Women were five years older than men
and in 28-day survivors, 50% of women were 70 years or older compared to 30%
of men. Additionally women were more likely to have a history of diabetes and

hypertension, although a previous myocardial infarction was more common in men
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than women. Among the 28-day survivors, women had higher Killip scores at

baseline and men were more likely to have ever smoked. All 613 28-day survivors

remained resident in the UK during the six-year follow-up period.

Table 3.1

Baseline Risk Factors of Entire Cohort and 28-day Survivors
% (n), unless stated otherwise

Men Women Difference (Men — women)
(95% ClI)
Entire Cohort (N) 754 364
Age
Mean years (SD) 65.0 (10.4) 69.8 (8.3) -4.8 (-6.1to -3.6)
% 2 70 years 38.9 (293) 58.2 (212) -19.4 (-25.5t0 -13.2)
Past history of:
Previous Ml 30.3 (213) 16.5 (55) 13.8 (8.5t0 19.0)
Diabetes 14.1 (99) 19.4 (66) -5.3 (-10.2 to -0.4)
Hypertension 31.9 (219) 43.8 (145) -11.9 (-18.3 t0 -5.5)
28-day Survivors (N) 428 185
Age
Mean years (SD) 62.9 (10.6) 67.9 (9.1) -5.1 (-6.810-3.3)
% = 70 years 30.4 (130) 49.7 (92) -19.4 (-27.8 t0 -10.9)
Killip Score:
1 83.3 (339) 72.8 (126) 10.5(2.9t0 18.0)
2 8.1 (33) 12.7 (22)
3/4 8.6 (35) 14.5 (25)
Past history of:
Previous Ml 25.2 (107) 12.9 (23) 12.3 (5.8t0 18.7)
Angina 30.2 (127) 27.4 (49) 2.8 (-5.110 10.7)
Diabetes 9.8 (42) 15.3 (28) -5.5(-11.410 0.5)
Hypertension 24.3 (101) 43.1 (75) -18.8 (-27.3 t0 -10.4)
Smoking History:
Non-smoker 20.0 (82) 40.7 (72) -20.7 (-28.9 to -12.5)
Current 27.1 (111) 23.7 (42)
Ex-smoker 52.9 (217) 35.6 (63)

Note: Percentages are based on number with available data.
Cl: Confidence interval, Ml: myocardial infarction, SD: standard deviation

3.4.2 Case Fatality over Six Years

Table 3.2 shows the six-year all-cause case fatality for men and women. Over a
third of both men and women had died within the first 24 hours. In the first 28 days,
97% of deaths were due to CHD. Of the 613 28-day survivors, a further 25% (155)
had died from all causes by six years, which included 22% (96) of men (95% Cl
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19% to 26%), and 32% (59) of women (95% CI 25% to 39%) (difference 10%, 95%
Cl 2 to 17; p=0.018). Among these deaths, CHD was the underlying cause in 55%
of men (53/96) and 44% (26/59) of women. Of the remaining six-year deaths, non-
CHD causes for men included cancer (21%), other cardiovascular disease (10%),
respiratory disease (8%) and other causes (5%) and for women, other
cardiovascular disease (25%), cancer (12%), respiratory disease (12%) and other

causes (7%).

Of the 28-day survivors, 70 had diabetes, 540 had no past history of diabetes
(three had missing data on diabetes history). By six years, 27% (19) of diabetics
and 11% (60) of non-diabetics had died from CHD (difference 16%, 95% CI 5 to
27). The remaining results were restricted to the 28-day survivors, consisting of

428 men and 185 women.

Table 3.2 All cause and CHD deaths over six years after myocardial infarction in
women and men: Summary

Men Women
N % N % % Difference (95% CI)

Total in cohort 754 100.0 364 100.0
Deaths in 24 hours 263 34.9 135 37.1 -2.2 (-8.210 3.8)
Deaths after 24 hours to 28 days 63 8.4 44 12.1
Total deaths in first 28 days 326 43.2 179 49.2 -5.9(-12.21t00.3)
Alive after 28 days 428 56.8 185 50.8
Alive after 28 days 428 100.0 185 100.0
Deaths after 28 days to 1 year 24 56 24 13.0 -7.4 (-12.0t0-2.7)
Deaths after 1 year to 6 years 72 16.8 35 18.9 -2.1 (-8.6104.5)
Deaths up to 6 years: total 96 22.4 59 31.9 -9.5(-17.0t0-2.0)

CHD 53 12.4 26 14.1 -1.7 (-7.5t04.1)
Alive after 6 years 332 77.6 126 68.1

Cl: Confidence interval
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3.4.3 Six-Year Overall Survival

Overall survival curves are illustrated in Figure 3.1a for 428 men and 185 women
who survived 28 days after the index event and annual survival probabilities based
on these curves are shown in Table 3.3. Overall survival was higher in men than
women over the six year period (p=0.007). The curves diverged in the first year
with significantly fewer men than women having died by 12 months (6% (24/428) v
13% (24/185) respectively; difference -7%, 95% CI -13 to -3; p=0.003). This was
explained by fewer non-CHD deaths among men than among women (1% (6/428)
v 5% (10/185); difference -4%, 95% CIl -7 to -1; p=0.009). The survival curves

remained approximately parallel over the subsequent five years.

Survival curves were constructed separately for patients aged less than 70 years
and those aged 70 or more (Figs 3.1b, 3.1c) to examine whether the improved
survival for men could be explained by their younger age. In the younger age
group, survival was still better in men than women (p=0.035). However, in this age
group men were significantly younger than women (mean [SD] ages 57.7 [8.3]
years and 60.8 [7.3] years respectively; difference 3.1 years, 95% Cl 1.2 t0 5.0). In
the group aged 70 or more, there was no difference in survival between men and
women (p=0.88), with the survival curves lying close throughout the period. In this
older group, the mean ages of men and women were similar (74.6 [2.9] years v
75.1 [2.8] respectively; difference 0.5 years, 95% CI -0.2, 1.3).

Baseline coronary risk factors amongst men and women within each of these two
age groups were examined to determine whether differences in each age group
contributed to gender differences in survival between the groups. In both age
groups, diabetes and hypertension were more common in women, and men were
more likely to have a previous myocardial infarction or to have ever smoked, which
was similar to the distribution of risk factors amongst the entire 28-day survivor
cohort. Consequently, age was the only factor that differed significantly between

men and women within the 30 to 69 year age group.
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Figure 3.1a Six-year overall survival for 28-day survivors: All ages
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Figure 3.1b  Six-year overall survival for 28-day survivors: 30-69 years
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Figure 3.1c  Six-year overall survival curves for 28-day survivors: 70-79 years
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3.4.4 Six-Year CHD Survival

Kaplan-Meier survival analyses were also performed to examine the risk of CHD
death over six years (referred to as CHD survival because patients who died from
causes other than CHD were censored). In total, 13% (59) of 28-day survivors
(95% CIl 10% to 16%) had died of CHD at six years. CHD survival curves are
illustrated in Figure 3.2a for men and women separately and annual survival
probabilities based on these curves are shown in Table 3.3. There was no
significant difference between men and women for CHD survival (p=0.34) with
13% of men and 15% of women having died of CHD at six years. For those aged
less than 70 years, CHD survival in men was somewhat better than in women
(p=0.064) while the opposite was noted in the group aged 70 or more (p=0.14)
(Figs 3.2b, 3.2c and Table 3.3).
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Figure 3.2a Six-year CHD survival for 28-day survivors: All ages
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Figure 3.2b  Six-year CHD survival for 28-day survivors: 30-69 years
Men n=298
1.00 - Lﬂ 94%
Women n=93 89%
075 -
Survival
Probability p=0.064
050 -
025 —
0.00 -
T I I f I I I
0 1 2 3 4 5 6

Years since infarct

99



Chapter 3 Mortality

Figure 2c Six-year CHD survival for 28-day survivors: 70-79 years
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3.4.5 Association between Baseline Risk Factors and Survival from

Coronary Disease

As mentioned in the methods, section 3.3.3, to adjust for the imbalance of baseline
risk factors between men and women, a Cox regression analysis was used to
explore the association between sex and long term survival in 28-day survivors.
The analysis revealed that the relationship between gender, age and survival (both
overall and CHD) was complex and not constant over the six year study period. It
was, therefore, inappropriate to use this approach when an underlying assumption
of proportional hazards (in this case, the constant relative risk of survival between
men and women over time) was not fulfilled by the data. Consequently it was not
possible to clarify the relationship between sex and long term post- myocardial
infarction survival by further adjustment for baseline differences in coronary risk

factors other than age given the limitations of the data set.
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3.4.6 Age-Standardised All-Cause and CHD Mortality Ratios of 28 Day

Survivors over Six Years

Table 3.4 shows standardised mortality ratios (SMRs) for 28-day survivors and for
the Oxfordshire population, separately for men and women, in comparison with the
population of England and Wales. SMRs for the Oxfordshire population (both all-
cause and from CHD) were lower than the general population of England and
Wales, whereas those for 28-day Oxfordshire myocardial infarction survivors were
higher. Over six years in 28-day survivors, men had a two-fold increase in risk for
all-cause mortality and four-fold increase in risk for CHD mortality compared to
men of the same age in the general population of England and Wales. For women,
there was a three-fold and seven-fold excess mortality respectively for all causes
and CHD compared to women of the same age in the general population of

England and Wales.

3.5 Discussion

3.5.1 Key Findings

The six-year coronary and all-cause mortality were 13% and 25% in this
geographically defined unselected incident cohort of 28-day myocardial infarction
survivors diagnosed in the mid-1990's in Oxfordshire. No significant differences
were observed in coronary mortality between men and women over the six years.
The prognosis is likely to be representative of populations at similarly low or lower
risk of CHD in much of southern England.?® The earlier incidence study found that

the age-adjusted coronary event rates for men and women in Oxfordshire aged 25-
64 years were similar those for MONICA centres in Brianza in northern Italy and in
Toulouse in southern France and only one third of those for in Belfast and

Glasgow.”
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3.5.2 Study Strengths

Incident coronary events were defined rigorously using the WHO MONICA
diagnostic criteria, but unlike the WHO MONICA project, patients up to the age of
80 years were included to ensure that the cohort was representative of patients
diagnosed in routine clinical practice. The inclusion of patients with a ‘possible’
myocardial infarction further increased the generalisability. Ascertainment of
mortality was likely to be complete since the National Health Service Central
Register flagged all 28-day survivors and no patients were lost to follow up. The
study reports coronary mortality over a longer time period than previous
prospective UK studies and the follow-up period corresponded with the
introduction and widespread adoption of more intensive secondary preventive

therapy.?

3.5.3 Study Limitations

There are a number of limitations to the study. The cohort consisted of a relatively
small number of patients, especially in the older age group, which limited the
examination of gender differences after adjusting for age. An additional limitation
was the reliance on death certificate diagnoses to classify CHD death as this has
been shown to over-diagnose cardiac death in patients aged more than 65 years.25
Consequently, the 13% six-year mortality may be an over-estimate. Since the
cohort was identified, prescription of secondary preventive therapy with statins,
beta-blockers and ACE-inhibitors has become routine,* which would be expected
to further improve the long-term prognosis. Further, the change in diagnostic
criteria, with the adoption of troponin T as a sensitive specific marker of myocardial
damage, complicates the direct application of these findings to current clinical
practice. The new criteria may identify at least 50% more patients. The survival

rates of these additional patients appear to be poorer, in part, because they are

older.%®
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3.5.4 Coronary Mortality
The Nottingham Heart Attack Register Study is the only other recent English study

of long-term coronary mortality in infarct survivors, and it reported a 20% (95% CI
17% to 23%) four year CHD mortality in 695 hospital survivors identified in the two
district general hospitals in Nottingham.® Most of these patients, however, would
have been discharged after about a week and deaths occurring in the three weeks
after discharge would partly account for the higher mortality observed in that
cohort. This was confirmed by re-analysing the Oxfordshire data for one-week
survivors, and a 15% four-year coronary mortality was found. The residual
difference in CHD mortality of 5% (95% Cl 1% to 9%, p=0.01) between the two
cohorts may be explained by the Nottingham patients being on average three
years older and the background population having a higher age-adjusted CHD

mortality rate than in Oxfordshire.?®

3.5.5 All-Cause Mortality

By contrast, several recent UK studies have reported long term all-cause mortality
in myocardial infarction survivors.” ® 2’ However, direct comparison with the OXMIS
coronary mortality finding is difficult because, as non-coronary mortality was not
reported for these studies, coronary mortality cannot be calculated. Nevertheless,
one prospective study of 2153 patients admitted with myocardial infarction to one
of 20 hospitals within the old NHS Region of Yorkshire between September and
December 1995 reported that two-year unadjusted all-cause mortality for hospital
survivors was 17% for men and 27% for women.” However, like the Nottingham
study patients, most of those in Yorkshire would have been discharged after one
week and the observed higher mortality in Yorkshire patients was partly explained
by deaths occurring in the subsequent three weeks. Reanalysis of two-year all-
cause mortality for one-week survivors in the OXMIS study found 14% of men and
22% of women had died of all causes by two years compared to 9% of male and

18% of female 28-day infarct survivors.
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Two other UK studies reported long-term mortality for myocardial infarction
patients with resuits reported separately for 30-day survivors. The Scottish Record
Linkage Study followed up 84,440 myocardial infarction patients who were
admitted to hospital and identified retrospectively between 1986 and 1995 from a
Scottish-wide hospital database.® Five-year all-cause mortality in these Scottish
patients was 27% for men and 31% for women, although patients with a recurrent
infarct were excluded. To allow comparison, reanalysis of OXMIS 28-day survivors
with a first myocardial infarction found 16% of men and 25% of women had died by
five years. A second study of 608 patients admitted to a coronary care unit in an
East London district general hospital were prospectively identified between 1988
and 1991.° Amongst 30-day survivors, three-year all-cause mortality was 14% for
men and 11% for women compared to 14% of men and 22% of women who had
survived 28 days in OXMIS. However, the East London Study only included
patients admitted to a coronary care unit and in the Oxfordshire cohort, 58%
(302/517) of those admitted to hospital were treated in a coronary care unit?’ and
in Yorkshire, the proportion was 68%.” Consequently, at least one third of patients
diagnosed with myocardial infarction may have been excluded from the East

London Study, which may limit the generalisability of their findings.

Other factors may also account for the differences in findings between the OXMIS
study and the other UK studies. The background population of the other three
cohorts had higher age-adjusted coronary mortality rates than Oxfordshire, which
may explain some of the remaining excess mortality.”> However, further
comparisons are confounded by differences in the age structure of each of these
three cohorts. Both male and female infarct survivors from Yorkshire’ and the
Scottish Record Linkage Study8 were on average older than in the OXMIS study,
whilst patients in the East London Study5 were younger with 26% being aged over
70 years compared to 36% in the OXMIS cohort.
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3.5.6 Gender Differences

The only other study of gender differences in coronary mortality beyond one month
in infarct survivors is the National Acute Myocardial Infarction Register Study in
Sweden.'” All patients with myocardial infarction discharged from hospital in
Sweden during 1987 to 1995 were linked with the National Cause of Death
Register and included 128,640 men and 73,361 women who survived 28 days.
Coronary mortality was examined for those younger than 50 years and by five year
age groups, thereafter, up to 89 years. No gender differences in coronary mortality
were found for 28-day survivors in any age group, but these results were limited to
one year. Likewise in the OXMIS study, no significant differences in six-year
coronary mortality were found for men and women within two age groups (30 to 69
years and 70 to 79 years). However, for those younger than 70 years, CHD
mortality was somewhat worse for women than men over the six years with 11% of
women and 6% of men having died of CHD by six years (p=0.06). In contrast
amongst the 70 to 79 year age group, the opposite was observed and by six years,
29% of men and 19% of women had died of CHD (p=0.14). In this latter group,
survival curves were closely parallel until one year, after which they diverged
suggesting the possibility that differences between men and women occurred
subsequent to one year. However, small numbers of women in each age group
and the small number of deaths in the younger age group limits the interpretation
of these findings. Since the only other UK report of long-term coronary mortality
was from the Nottingham Heart Attack Register Study, which did not report four-
year coronary mortality separately for men and women,® it remains unclear
whether gender differences in coronary mortality beyond one year are present or

not.

In contrast, there are several recent international studies™ '® '8 28 29 19 534 UK

17 7 5

studies investigating gender differences in all-cause long-term mortality

following a myocardial infarction. Overall contradictory findings were reported:

17 7 5 28 18

several studies found no gender differences; some found lower mortality

in women than men®®, whereas others reported higher mortality in younger
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15 14 v .
*'* and lower mortality in older women compared to men** '® However, the

women
Swedish study was the only one to report non-coronary mortality separately, and
the significant gender differences in one-year all-cause mortality found in those
aged less than 50 years was explained by significantly higher non-coronary
mortality in women compared to men in this age group. In the OXMIS study, six-
year all-cause mortality was significantly higher for women compared to men
(p=0.007), which was also explained by more non-coronary deaths among women
than men in the first year (p=0.009). However, it was not possible to examine non-
coronary deaths by age groups, because of the small numbers of such deaths

within each group.

Factors other than age have also been suggested as an explanation in the
controversy about gender differences in long-term all-cause mortality following a
myocardial infarction.” These include baseline differences between men and
women in past medical history, infarct severity, and hospital and discharge
treatment. However, adjustment for such factors did not affect reported mortality
differences for men and women.®> 7 ' 2° 19 |n the OXMIS study, the imbalance of
baseline factors amongst men and women could not be examined for association
with six-year mortality in 28-day survivors, because of data limitations described
earlier. Overall, it remains unclear whether gender differences in non-coronary
mortality explain the conflicting findings of all-cause mortality in post-infarct

patients.

3.5.7 Prognosis

The prognosis following a myocardial infarction has improved for both short and
long term survival over the last two to three decades. Several international studies
have reported improved in-hospital and one month post-infarct survival® * *'
including the Scottish Record Linkage Study,® and similar findings were
documented in Oxfordshire with 28-day case fatality between 1966-67 and 1994-

95 reduced by 28% for men and 32% for women.? Temporal trends in long term
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coronary mortality following myocardial infarction over the last two to three
decades were also reported for the Framingham cohort.* The ten-year coronary
mortality among 30-day myocardial infarction survivors, compared to mortality in
1950-69, declined by 30% in the 1970s and a further 20% on the 1980s; and
similar findings for all-cause mortality were also reported. Likewise, other

93312 30

international studies and the Scottish Record Linkage Study® have reported

a decline in long-term all-cause mortality between the 1980s and 1990s for infarct

survivors, most of which is probably due to a reduction in coronary mortality.

3.5.8 Health Service Implications

The improved prognosis has major implications for patient care and for health care
resources in both secondary and primary care. As more patients survive infarcts,
the incidence of recurrent coronary events will increase resulting in a
correspondingly larger number of acute hospital admissions, which will be further
exacerbated by the reported substantial increase in hospitalisation rates for angina
and chest pain in elderly people without previous admissions for coronary
disease.®® In addition, the recent introduction of new diagnostic criteria using
troponins has resulted in additional patients diagnosed with myocardial infarction®®
3536 and further increases in the use of health care resources. A study of 966 such
patients identified in one Scottish hospital between 1997 and 2000 found 24%
were readmitted to hospital for CHD, 13% had a coronary angiogram and 8% had

coronary revascularisation procedure within the first year of diagnosis.?

Responsibility for subsequent secondary preventive therapy and systematic
monitoring for CHD progression after hospital discharge was assigned to primary
care by the National Service Framework for CHD in England.*” Prior to the
publication of the National Service Framework, however, several studies had
shown that preventive treatment had not been reliably implemented in clinical

practice.®® *° As a consequence, there will be further substantial resource
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implications if primary care is to achieve its goal of improving the delivery and

quality of long-term care for infarct survivors.
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Chapter 4

Socioeconomic Status

4.1 Introduction

In the previous chapter, six-year mortality was investigated in the study cohort. In
this chapter, socioeconomic status at the time of the index myocardial infarction is

examined in relation to coronary event rates and subsequent mortality.

Incidence rates of coronary disease in the general population are higher with lower
socio-economic status, using either individually assigned or area-based
measures.' ? * 4 % Case-fatality within one month after myocardial infarction is
higher in lower individual social classes,® ' ? ® but studies using postcode-based
area deprivation groups have reported conflicting findings; some showing that case

789

fatality increases with lower socioeconomic status, whereas one found no

relationship.” Subsequent overall mortality in 28-day infarct survivors has been
reported by most studies as higher in those from areas of greater deprivation.' ’
However, little is known about subsequent mortality and individual socioeconomic
status, because mortality beyond 28 days has not been reported separately.®
These findings suggest that different conclusions may be reached about
socioeconomic status and coronary disease outcomes, depending on the type of

measure used.

Earlier UK studies using both types of measure have reported all-cause mortality in

" 1213 or CHD prevalence in the general population.' In

cohorts of healthy people
addition, one UK study used both types of socioeconomic indicators in the
investigation of cardiovascular mortality in a healthy cohort from a highly deprived
area of Western Scotland, and an independent contribution of each measure was
found, after adjustment for baseline coronary risk factors.” The investigators
recommended that both residential area and individual characteristics need

consideration in strategies to reduce cardiovascular mortality in the general
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population, but the Scottish results and recommendations may not be applicable to
people once they have been diagnosed with coronary heart disease (CHD). The
OXMIS cohort provided an opportunity to examine the relationship between the
two measures of socioeconomic status and to investigate coronary outcomes
using both types of socioeconomic measures in a geographically defined cohort of
patients diagnosed with CHD. However, given the small number of deaths by six
years for 28-day OXMIS survivors, it was necessary to extend the analyses to the

entire patient cohort to achieve the aims of this chapter.

4.2 Aims

In this chapter, two studies are reported which examine the relationship between
socioeconomic status, rates of coronary events and subsequent mortality. Two
different indicators are used: individually ascertained social class and postcode-
based Townsend material deprivation index. The first study describes the
Oxfordshire population by socioeconomic and age groups, and reports incidence
rates of myocardial infarction. The second study is of the Oxford Myocardial
Infarction Incidence Study (OXMIS) cohort and investigates rates of 28-day case
fatality and of six-year all-cause and coronary heart disease (CHD) mortality in 28-
day survivors. Additionally, the relationship between the two socioeconomic

measures is investigated.

4.3 Methods
Study 1: Based on Oxfordshire Population
4.3.1 Measures of Socioeconomic Status

4.3.1.1 Social Class
The first measure of socioeconomic status was occupation-based social class,

using the Registrar General’s classification, and based on employment details from

a 10% sample of the population from the 1991 Census.”® For those people not
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currently working at the time of the Census, who were unemployed, retired or
permanently sick, classification was based on their last occupation during the
previous ten years. If people were unemployed, retired or permanently sick for
more than ten years, they were categorised as unclassifiable. People in the Armed
Forces and those employed people who did not state or provide enough

information about their occupation were also categorised as unclassifiable.

In this chapter, social class is reported for both head of household and for
individuals. Published Census documents of social class are by head of household
and social class by individuals was commissioned for Oxfordshire men and women
especially for this study from the Office of National Statistics. However using social
class data was problematic for two reasons. Firstly, there was a tabulation error in
the 1991 Census data by the Office of National Statistics due to the exclusion of
those who were considered eligible to work but had not worked in the last 10 years
or had been unemployed for more than 10 years. Secondly, a 10% sample has an
undetermined amount of imprecision in estimating actual numbers in the entire
population of interest. As a result, there are discrepancies in the denominator
population of Oxfordshire. Based on the full Census, 120,500 men and 119,156
women aged 30 to 64 years were reported as resident in Oxfordshire (Table 4.3)
compared to 109,182 men and 92,254 women estimated from the 10% sample
(Table 4.4).

4.3.1.2 Area-Based Deprivation
The second measure of socioeconomic status used was the Townsend material

deprivation based on deprivation levels of Oxfordshire enumeration districts. It is a
postcode-based composite score using four variables from the Census:
unemployment, overcrowding, non-car ownership and non-home ownership."’
Townsend values can vary from +12 (indicating high levels of deprivation) to -12

(indicating high levels of affluence). An enumeration district covered about 400

households.
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Pre-calculated Townsend indices for each enumeration district were obtained from
the 1991 Census Small Area Statistics database.'® Townsend indices cannot be
calculated for enumeration districts that lack overcrowded households due to the
method of calculation (natural log transformation prior to standardisation for
overcrowding). Oxfordshire had 115 (8%) such enumeration districts and these
were excluded from analyses. The remaining 1238 enumeration districts were
sorted in ascending order of Townsend indices. Four cutpoints were established to
create five equally sized groups of enumeration districts for the Oxfordshire
population, referred to as quintiles or area deprivation groups. Quintile 1 (Q1) was

the least deprived and quintile 5 (Q5) the most deprived.

4.3.2 Oxfordshire Population and Comparison with England and Wales

At the time of the study, Oxfordshire was divided into five administrative districts —
Oxford, Cherwell, Vale of the White Horse, West Oxfordshire and South
Oxfordshire. The county was relatively affluent in terms of material wealth. Most
men (83%) between 16 and 64 years of age and the majority of women (68%) 16
to 59 years of age were employed in the week prior to the last Decennial
Population Census in April 1991.'° Townsend indices for enumeration districts in
the five Oxfordshire administration districts and in England and Wales are
summarised in Table 4.1. Within England and Wales, the Townsend deprivation
Index ranges from 11.80 for the most deprived to -7.55 for the most affluent
enumeration districts. Within Oxfordshire, Oxford administrative district was the
most deprived with a mean Townsend Index of 1.40. The mean Townsend Index

for the remaining four districts ranged between -1.45 and -2.18.
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Table 4.1 Townsend Index summaries for Oxfordshire districts and England and
Wales

Townsend Index

Enumeration Mean (SD) Most affluent  Most deprived  Range
districts (N)

Oxfordshire

Oxford 235 1.40 (2.6) -4.06 8.79 12.86

Cherwell 260 -1.45 (2.6) -6.40 6.15 12.55

West Oxfordshire 235 -2.06 (1.7) -5.66 2.80 8.46
Vale of White Horse 250 -2.08 (2.0) -6.83 4.17 11.54
South Oxfordshire 258 -2.18 (1.8) -6.07 3.79 9.86
England & Wales 108,343 0 (3.4) -7.55 11.80 19.35

Table 4.2 shows social class by head of household for Oxfordshire™ and
England.?® In comparison with England, Oxfordshire had a more favoured social
class distribution (Chi-squared test, 5 d.f, p<0.0001), with more households in
social class | and Il (44.3% vs. 37.8%) and fewer in social class I[lINM and [lIM
(33.7% vs. 40.1%).

Table 4.2 Social class by head of household for Oxfordshire and England

Social class based on occupation Oxfordshire England
% (n) % (n)

! Professional, etc. 10.1 (14,641) 6.8 (790,740)
Il Managerial & technical 34.2 (49,652) 31.0(3,621,177)
II-NM  Skilled (non-manual) 11.2 (16,307) 13.7 (1,593,814)
-M Skilled (manual) 22.5 (32,593) 26.4 (3,084,385)
\Y Partly skilled 12.5 (18,065) 13.4 (1,570,629)
\Y, Unskilled 4.3 (6,208) 45 (572,985)

Table 4.3 shows the county’s population of men and women by five year age
groups from the 1991 Census.' A total of 146,838 men and 152,468 women aged

30 to 79 years were Oxfordshire residents in 1991,
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Table 4.3 Oxfordshire men and women aged 30 to 79 years by five year age
groups
Age group Men Women
(years) % (N) % (N)

30-34 14.5 (21,340) 13.7 (20,810)
35-39 13.1 (19,219) 12.4 (18,929)
40-44 14.3 (20,981) 13.7 (20,828)
45-49 11.9 (17,441) 11.5 (17,581)
50-54 10.3 (15,099) 9.7 (14,823)
55-59 9.4 (13,776) 8.7 (13,301)
60-64 8.6 (12,644) 8.4 (12,884)
65-69 7.6 (11,143) 8.4 (12,763)
70-74 5.9 (8,598) 7.1 (10,751)
75-79 4.5 (6,597) 6.4 (9,798)
Total 100.0 (146,838) 100.0 (152,468)

Study 2: Based on OXMIS Cohort
4.3.3 Measures of Socioeconomic Status

4.3.3.1 Social Class
Social class was determined for each patient in the OXMIS cohort based on their

current or previous job title and their managerial or supervisory responsibility,
using the Registrar General’s classification.'® The majority of the occupational data
(91%) were obtained from patient interview for non-fatal cases and from patients’
relatives or death certificates for fatal cases. An additional 57 (5%) occupations
were classified using information obtained from the patient’s registered general
practitioner. Within the entire cohort, 718 (95%) men were assigned a social class
and 333 (92%) women. Allocation of social class for women was based on their
own occupation (not head of household), when possible, and 281 (84%) were in
this category. The remaining 52 women were allocated a social class based on
their partner’s occupation. Social class was assigned to each OXMIS patient by a

local epidemiologist (Dr. J. Newton).
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4.3.3.2 Area-Based Deprivation
Townsend scores were determined for each OXMIS patient based on their

residential area postcode at the time of the event. Postcodes were obtained from
case notes for those patients admitted to hospital or from general practice records
for those who received domiciliary care or who died out of hospital. Postcodes
were linked with an enumeration district, a Townsend Index and thus an
Oxfordshire deprivation quintile. Two women who lived in enumeration districts
without overcrowded households and therefore were not assigned a Townsend
index were excluded from analyses. Generally, quintiles were the area deprivation
unit of analysis. However to make full use of the available data, the Townsend

Index itself was employed in logistic regression analyses.

4.3.4 OXMIS Cohort

As described in the previous chapter, the total study sample consisted of 1118
Oxfordshire residents aged 30 to 79 years diagnosed with a coronary event, using
the WHO MONICA Project criteria.?' A coronary event was registered in the study
if its onset was outside 28 days of any preceding event in the same patient and
within the one year study period (see Chapter 2). Methods used to collect baseline

diagnostic and risk factor data were outlined in Chapter 3.

4.3.5 Identification of Deaths

Survival status at 28 days was determined for all patients by reviewing death
certificates, coroners’ reports and by notification from the Office of National
Statistics. As detailed in chapter 3, all 28-day survivors were flagged with the
Office of National Statistics and the database was updated with details of each

death by a database manager between 1995 and 2002.
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4.3.6 Statistical Analyses

Data for men and women were analysed separately. Data were analysed using the
statistical packages SPSS 10.0 for Windows?* and STATA 7.0.% All social class
analyses were restricted to classes | to V. For coronary event rate calculations,
analyses were further restricted to those aged 30 to 64 years to exclude
inaccuracy of incomplete social class data in older age groups within the

Oxfordshire population.

Proportions were compared using the chi-squared test. Gradients across
socioeconomic groups for coronary events, for cohort baseline risk factors and for
28-day case fatality were assessed using the chi-squared test for trend. Means

were compared using Student’s t test.

Unadjusted coronary event rates were calculated as the number of OXMIS cohort
events divided by the number of people in the Oxfordshire population at the 1991
Census, separate calculations being performed for each socioeconomic group
(social class or deprivation quintile). An indirectly standardised event ratio was
calculated for each socioeconomic group. Expected numbers of events were
based on the five-year age and sex-specific annual coronary event rates for
Oxfordshire during the study year as the reference rates, and applying these to
1991 Census populations for each Oxfordshire socioeconomic group. The
standardised event ratio was calculated as observed divided by expected number
of events. The crude rate of the appropriate standard population (male or female)
was applied to each ratio, to give an age-standardised rate for each
socioeconomic group. 95% confidence intervals for the standardised ratios were

based on the exact Poisson confidence limits.?*

Within the OXMIS cohort, the relationship between mean Townsend Index and
social class was explored using Spearman’s rank correlation coefficient. However,
small numbers in each social class required the combination of class | with I, class

HINM with IIIM. and class IV with V for more meaningful analysis, and the
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relationship was further examined using a one-way analysis of variance. Predictors
of 28-day case fatality were explored using multiple logistic regression. The most
affluent socioeconomic group (social class | and Q1) was used as the reference
category. However, because of small numbers, social classes | and Il were

combined for women.

Survival analyses for men and women surviving 28 days also used combined
socioeconomic groups due to small numbers in each sub-group. Social classes |, |l
and IlIINM were reclassified as non-manual and [lIM, IV and V were reclassified as
manual. For area material deprivation, the ‘affluent’ group consisted of Q1, Q2 and
Q3 and the ‘deprived’ group consisted of Q4 and Q5. Survival was calculated
using the Kaplan-Meier method and comparison of survival between groups
assessed using the logrank test. The risk of death from CHD was examined, by
treating patients who died from causes other than CHD as censored. Survival
defined in this way is referred to as CHD survival. Further examination of potential
confounders of long term survival was not possible given the limited data set. As
mentioned in chapter 3, a Cox regression analysis revealed that the relation
between gender, age and survival was complex and not constant over the six year

study period and it was, therefore, inappropriate to use this approach.
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4.4 Results

Study 1: The Oxfordshire Population and Annual Coronary Event Rates

The first study in this chapter describes the relationship between socioeconomic

status and population-based coronary event rates in Oxfordshire.

4.4.1 Oxfordshire Population Description

4.4.1.1 Social Class
The Oxfordshire population by age group and individual social class for men and

women aged 30 to 64 years is shown in Table 4.4. There were slightly more
women than men in the 30-54 year age group (81.1% vs 78.9%; p<0.0001). There
were striking differences in the distribution of social classes in the two sexes (Chi-
squared test, 8 d.f., p<0.0001). More men were in social class | and fewer were in
social class V compared to women (social class |: 11.7% vs. 2.9% and social class
V: 4.1% vs. 8.1%). In social class lll, far more men were in manual occupations
compared to women (26.5% vs 5.8%) and in contrast, many fewer men than

women were in hon-manual occupations.
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Table 4.4 Age group and social class for Oxfordshire men and women aged 30
to 64 years
Men Women
% (n) % (n)
N=109,182 N=92,254
Age (years)
30-54 78.9 (86,156) 81.1 (74,800)

55-64

Social class
|
Il
I11-Non Manual
-Manual
v
V
Armed Forces
Unclassified
Unknown

21.1 (23,026)

11.7 (12,774)
32.5 (35,496)
7.5 (8,145)
26.5 (28,962)
13.2 (14,354)
4.1 (4,447)
3.3 (3,627)
0.7 (729)
0.6 (648)

18.9 (17,454)

2.9 (2,705)
31.8 (29,357)
35.7 (32,902)
5.8 (5,349)
14.0 (12,926)
8.1 (7.486)
0.3 (243)
0.6 (567)
0.8 (719)

The proportions of Oxfordshire men and women aged 30 to 64 years in five year
age groups within social classes are illustrated in Figure 4.1a (men) and Figure
4.1b (women). The lower social classes had a greater proportion of men and
women aged 55 to 64 years (an age of increased risk for coronary events)
compared to those aged 30 to 54 years (X > test for trend, p<0.0001 for both men
and women). Furthermore, the proportion of people aged 55 to 64 years in social

class V compared to class | was 35% vs 19% for men and 33% vs 9% for women.
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Table 4.5

aged 30 to 79 years*

Age group and deprivation quintiles for Oxfordshire men and women

Men Women
% (n) % (n)
N=145,772 N=151,859

Age (years)
30-54
55-64
65-79

Deprivation Quintile
(Least deprived) Q1
Q2
Q3
Q4
(Most deprived) Q5

64.0 (93,271)
18.0 (26,284)
18.0 (26,217)

19.9 (29,014)
20.9 (30,411)
19.5 (28,432)
20.1 (29,316)
19.6 (28,599)

61.0 (92,356)
17.2 (26,182)
21.9 (33,321)

19.5 (29,626)
20.6 (31,295)
19.5 (29,607)
20.7 (31,411)
19.7 (29,920)

Socioeconomic Status

* Note: numbers are smaller than those in Table 4.3, because enumeration
districts with no overcrowding are omitted in this table.

The proportions of men and women aged 30 to 79 years by five year age groups
within deprivation quintiles are illustrated in Figure 4.2a (men) and Figure 4.2b
(women). The more deprived quintiles had a greater proportion of men and women
aged 65 to 79 years compared to those aged 30 to 64 years (X ? test for trend,
p<0.0001 for both men and women). Additionally, the proportion of men aged 65 to
79 years was 20% in Q5 compared to 15% in Q1 and for women, 25% in Q5
compared to 17% in Q1.

87









Chapter 4 Socioeconomic Status

4.3.1.3.. Summary of Oxfordshire Population Description
In the Oxfordshire population, there were strong gender differences within social

classes with more men than women in the professional classes and also in skilled
manual occupations. No such differences were evident within deprivation quintiles.
There was an excess of older men and women in lower socioeconomic groups,
which was evident using both indicators, even though social class was limited to
those younger than 65 years. When the same age restriction was applied to
deprivation quintiles, the age structure difference was less striking than in social

class.

4.4.2 Annual Coronary Event Rates
In total, 1149 coronary events were recorded in the 1118 OXMIS patients — 1089

suffered a single event, 27 experienced two events and two people had three

separate events (all separated by more than 28 days) during one year.

4.4.2.1 Social Class
Table 4.6 shows annual coronary event rates per 1000 population in Oxfordshire

by social class for men and women aged 30 to 64 years. Higher unadjusted
coronary event rates were associated with lower social class for men and women
(X2 test for trend, p<0.0001 for both). Because of the excess of older people in the
lower social classes, the rates were standardised for age. This reduced the
socioeconomic gradient and produced an uneven pattern across the classes with
the highest risk of a coronary event in class IIIM for both men and women.
However, these estimates were imprecise due to the small number of events and

should be interpreted with caution.
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Table 4.6 Coronary event rates per 1000 population in Oxfordshire by social
class for men and women aged 30 to 64 years.

Age-standardised

Social class  Population  Events Rate (n/N x Rate (95% ClI) Relative risk
(N) (n) 1000)
Men
I 12,774 30 2.35 2.58 (1.74 to 3.69) 1
I 35,496 81 2.28 2.57 (2.04 to 3.19) 1.00
1-NM 8,145 30 3.68 3.63(2.45t05.18) 1.41
1-M 28,962 117 4.04 4.03 (3.34 t0 4.83) 1.56
\Y, 14,354 52 3.62 2.92 (2.18 to0 3.83) 1.13
\Y, 4 447 18 4.05 3.04 (1.80t0 4.81) 1.18
Total 104,177 328 3.15
p-value* <0.001
Women
| 2,705 1 0.37 0.62 (0.02 to 3.44) 1
Il 29,357 15 0.51 0.61 (0.34 to 1.01) 0.98
[1I-NM 32,902 20 0.61 0.61(0.37 to 0.94) 0.98
1-M 5,349 11 2.06 1.92 (0.96 to 3.43) 3.08
v 12,926 26 2.01 1.80 (1.17 to0 2.63) 2.89
\Y 7,486 9 1.20 0.78 (0.36 t0 1.48) 1.25
Total 90,724 82 0.90
p-value* <0.001

* X“test for trend

4.4.2.2 Deprivation Quintile
[nitially, coronary event rates were examined within deprivation quintiles for those

aged 30 to 64 years for comparison with the age-truncated social class results.
Table 4.7 shows annual coronary event rates per 1000 population by deprivation
quintile for men and women aged 30 to 64 years. For women, greater deprivation
was associated with higher unadjusted coronary event rates (X° test for trend,
p=0.007). Event rates changed only marginally after age adjustment, because
there was little association between age and deprivation quintile. For women in
Q5, the risk of a coronary event was almost three times that for those in Q1,

whereas there was no clear gradient for men.
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Table 4.7 Coronary event rates per 1000 population by deprivation quintile for
men and women aged 30 to 64 years

Age-standardised

Deprivation Population Events Rate Rate (95% CI) Relative risk
Quintile (N) (n) (n/N x 1000)
Men
(Least deprived) 1 24,659 62 2.51 2.53 (1.94 to 3.25) 1
2 25,299 68 2.69 2.68 (2.08 to 3.40) 1.06
3 23,194 81 3.49 3.65(2.73104.27) 1.44
4 23,648 62 2.62 2.50 (2.25t0 3.68) 0.99
5 22,755 67 2.94 2.95(2.291t0 3.75) 1.17
Total 119,555 340 2.84
p-value” 0.45
Women
(Least deprived) 1 24,466 8 0.33 0.35(0.151t0 0.68) 1
2 25,022 15 0.60 0.61 (0.34 to 1.00) 1.74
3 22,969 18 0.78 0.76 (0.45t0 1.21) 2.17
4 23,712 22 0.93 0.91 (0.57 to 1.38) 2.60
5 22,369 22 0.98 0.96 (0.6G to 1.45) 2.74
Total 118,538 85 0.72
p-value* 0.007

* X test for trend

Further analyses were performed including those aged 65 to 79 years to assess
coronary event rates within deprivation quintiles using all available data. Table 4.8
shows annual coronary event rates per 1000 population by deprivation quintile for
men and women aged 30-79 years. For both men and women aged 30 to 79
years, higher coronary event rates were associated with greater deprivation (X?
test for trend, p=0.003 and <0.0001 respectively). The excess of people aged 65 to
79 years in more deprived quintiles resulted in a reduced socioeconomic gradient
in the age standardised rates. However, this gradient persisted for both sexes.
People living in the more deprived areas of Oxfordshire were at a higher risk of a

coronary event than those in less deprived areas.
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Table 4.8 Coronary event rates per 1000 population by deprivation quintile for
men and women aged 30 to 79 years

Age-standardised

Deprivation Population  Events Rate Rate (95% ClI) Relative risk
Quintile (N) (n) (n/N x 1000)
Men
(Least deprived) 1 29,014 124 427 4.66 (3.88 to 5.56) 1
2 30,411 156 513 5.30 (4.50 to 6.20) 1.14
3 28,432 167 5.87 5.74 (4.91 to 6.68) 1.23
4 29,316 144 4.91 4.75 (4.01 to 5.60) 1.02
5 28,599 183 6.40 6.02 (5.18 to0 6.96) 1.29
Total 145,772 774 5.31
p-value* 0.003
Women
(Least deprived) 1 29,626 42 1.42 1.71 (1.23 to 2.31) 1
2 31,295 68 2.17 2.32 (1.80 to 2.95) 1.36
3 29,607 61 2.06 2.02 (1.54 to 2.59) 1.18
4 31,411 90 2.87 2.62(2.10t0 3.22) 1.53
5 29,920 112 3.74 3.36 (2.76 t0 4.04) 1.97
Total 151,859 373 2.46
p-value* <0.0001

* X*test for trend

4.4.2.3 Summary of Oxfordshire Coronary Event Rates
For social class, a small but uneven gradient in coronary event rates was found for

both men and women aged 30 to 64 years with higher rates in lower social
classes. In deprivation quintiles, there were substantially higher event rates in
areas of greater deprivation compared to more affluent areas for men and women
aged 30 to 79 years and women aged 30 to 64 years. There was no

socioeconomic gradient for men aged 30 to 64 years.
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Study 2: The OXMIS Cohort

The second study in this chapter investigates the association of socioeconomic
status with 28-day case fatality in the entire cohort of patients diagnosed with

myocardial infarction, and with six-year survival in 28-day infarct survivors.

4.4.3 Cohort Description

Table 4.9 shows baseline age, social class and deprivation quintile for the 754
men and 364 women in the OXMIS cohort. Men were on average five years
younger than women; (mean age difference [95% Cl], 4.8 years [3.6 to 6.1]). A
higher proportion of men than women were in social classes | and lIM and in
contrast, there were fewer men in social class I{INM compared to women. Women
tended to live in more deprived areas than men (X ? 4 d.f., p=0.01), and there were

considerably more women in the two most deprived quintiles (53.8% vs. 42.8%).
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Table 4.9

in OXMIS cohort
% (n), unless stated otherwise

Baseline age, social class and deprivation quintile of men and women

Socioeconomic Status

Men Women
N=754 N=364
Age (years)
Mean (SD) 65.0 (10.4) 69.8 (8.3)
30-54 17.4 (131) 6.6 (24)
55-64 27.2 (205) 16.5 (60)
65-79 55.4 (418) 76.9 (280)
Social class
I 9.7 (73) 3.6 (13)
I 21.8 (164) 19.8 (72)
HI-NM 9.6 (72) 20.6 (75)
H-M  31.6 (238) 17.9 (65)
IV 16.6 (125) 20.9 (76)
V  6.1(46) 8.8 (32)
Armed Forces 1.6 (12) 0.3 (1)
Unclassifiable 0.7 (5) 3.9 (14)
Unknown 3.1 (19) 4.4 (16)
Deprivation Quintile
(Least deprived) Q1 15.8 (119) 11.3 (41)
Q2 20.0(151) 18.0 (65)
Q3 21.4(161) 16.9 (61)
Q4 18.8 (142) 24.0 (87)
Q5 24.0(181) 29.8 (108)

Note: 2 women who lived in enumeration districts with no overcrowding were excluded

4.4.3.1 Relationship between Individual Occupation and Residential Area
Deprivation Level

Both socioeconomic indicators were available for 1049 patients (93.8%) in social |
to V: 718 men (95.2%) and 331 (90.9%) women. This allowed for the exploration of

the relationship between social class and area deprivation within the cohort.

The distributions of deprivation quintiles within social classes are illustrated in
Figure 4.4a (men) and Figure 4.4b (women). With the exception of the absence of
Q1 in social class V for men, all deprivation quintiles were represented in each
social class. Lower social class was associated with greater area deprivation; a
higher proportion of those in the lower social classes were in Q4 and 5 compared

to Q1 to 3 (X ? test for trend, p<0.0001 for men and women).
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2.94 to 0.56]) and for women, the mean [SD] was -0.55 [2.57] and median [IQR]
was -0.86 [-2.57 to 1.11] (p=0.006). Townsend Indices within social classes for
men and women are summarised in the top of Table 4.10. Mean and median
Townsend Indices for men showed a clear gradient that decreased from social
class V to | showing that men in higher social classes lived in less deprived areas.
This pattern was similar for women, but the gradient was smaller and uneven.
There was a significant association between social class and Townsend Index
(Spearman’s rho coefficient: 0.253 for men and 0.245 for women, p<0.0001 for
both). Social classes were combined, because there were small numbers of
women in each class and of men in some classes. Townsend Indices within
combined social classes are shown in the bottom of Table 4.10 and for both men
and women, there was a significant trend, with those in lower social classes having
scores indicating greater area deprivation (Analysis of variance; F;715=21.94,

p<0.0001 for men and F;35=9.66, p<0.0001 for women).

Table 410 Townsend deprivation Index summaries by social class and combined
social classes for men and women

Men Women
Townsend Index Townsend Index
n Mean Median (IQR) n Mean Median (IQR)

Social class
I 73 -1.72 -2.18 (-3.34 to -0.44) 13 -0.70 -1.43 (-2.69t0 0.72)
I 164 -1.79 -2.34 (-3.15t0 -0.82) 70 -1.66 -2.41 (-3.24 to -0.66)
I11-NM 72 -1.41 -1.91 (-3.69 to 0.32) 75 -0.71 -0.88 (-2.66 to 1.03)
n-m 238 -0.71 -0.71 (-2.87 to 1.06) 65 -0.20 -0.24 (-2.04 to 2.11)
vV 125 -0.47 -1.28 (-2.35to0 1.10) 76 0.10 0.21 (-2.04 0 2.11)
\ 46 0.78 0.90 (-2.04 t0 2.79) 32 -0.11 -0.38 (-1.86 to 1.24)

Combined
class
&Il 237 -1.77 -2.28 (-3.19 t0 -0.76) 83 -1.51 -2.28 (-3.11 to -0.25)
N-NM &M 310 -0.87 -1.47 (-3.01 10 0.86) 140 -0.47 -0.65 (-2.46 to 1.05)
V&V 171 -0.13 -0.54 (-2.18 to 1.85) 108 0.04 0.20 (-1.97 to 1.64)

Total 718 331

Note: 2 women who lived in enumeration districts with no overcrowding were excluded
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4.4.3.2 Coronary Risk Factors
Coronary risk factors were examined by socioeconomic groups to investigate a

potential relationship. In the entire cohort, 77 (7%) cases had missing data for
diabetes, 82 (7%) for previous MI, 101 (9%) for hypertension and 352 (32%) for
smoking status. The proportion of patients with missing data for each factor was

examined amongst socioeconomic groups and no significant trends were found.

4.4.3.3 By Social Class
Table 4.11 shows baseline risk factors by social class for men and women. There

was no association between age and social class for men or women. The
proportion of known diabetics and of current smokers increased with lower social
class in men (X? test for trend, p=0.037 and 0.036 respectively), but the trend did

not reach conventional statistical significance for women.
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Chapter 4 Socioeconomic Status

4.4.3.4 Coronary Risk Factors by Deprivation Quintiles
Table 4.12 shows baseline coronary risk factors by deprivation quintiles for men

and women. The proportion of men aged 65 to 79 years increased from the least
to the most deprived quintile (X test for trend, p<0.001), but for women there was
no association between age and deprivation group. Additionally, no trends were
observed between deprivation and past medical history for men or women. There
was a strong association between deprivation quintile and smoking, with the
proportion of current smokers increasing from the least to most deprived quintiles

for men and women (X test for trend, p=0.006 and 0.009 respectively).
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Table 412  Baseline risk factors by deprivation quintiles for men and women in
the OXMIS cohort
% (n), unless otherwise stated
Deprivation Quintile
Risk factor 1 2 3 4 5 p*
Men N=119 N=151 N=161 N=142 N=181
Age (years)
Mean (SD) 63.8 (10.3) 65.4(10.4) 65.0(9.8) 65.3(10.7) 65.3(10.9)
30-54 years 20.2 (24) 15.2 (23) 14.3 (23) 19.7 (28) 18.2 (33)
55-64 years 31.1 (37) 29.1 (44) 34.8 (56) 23.9 (34) 18.8 (34)
65-79 years 48.7 (40) 55.6 (84) 50.9 (82) 56.3 (80) 63.0 (114) <0.001
Past history of:
Previous Ml 29.7 (33) 30.8 (44) 32.7 (49) 28.0 (37) 29.9 (50) 0.83
Diabetes 10.9 (12) 12.7 (18) 17.8 (27) 17.8 (23) 11.3 (19) 0.73
Hypertension 32.1 (35) 29.4 (40) 36.5 (54) 28.6 (36) 32.2 (54) 0.99
Smoking history:
Non-smoker 28.9 (24) 26.3 (30) 22.3 (25) 18.0 (18) 12.3 (14)
Current 22.9 (19) 23.7 (27) 23.7 (24) 29.0 (29) 38.6 (44) 0.006
Ex-smoker 48.2 (40) 50.0 (57) 50.0 (65) 53.0 (53) 49.1 (56)
Women N=41 N=65 N=61 N=87 N=108
Age (years)
Mean (SD) 69.9(8.2) 698(79) 69.0(9.3) 694(9.1) 70.7(7.2)
30-54 years 7.3 (3) 6.2 (4) 11.5 (7) 6.9 (6) 3.7 (4)
55-64 years 12.2 (5) 16.9 (11) 18.0 (11) 18.4 (16) 14.8 (16)
65-79 years 80.5 (33) 76.9 (50) 70.5 (43) 74.7 (65) 81.5 (88) 0.66
Past history of:
Previous Ml 13.2 (5) 12.3 (7) 12.5 (7) 13.8 (11) 24.0 (24) 0.051
Diabetes 17.9 (7) 11.9 (7) 20.7 (12) 18.3 (15) 24.0 (24) 0.16
Hypertension 40.0 (14) 56.9 (34) 39.3 (22) 46.3 (38) 37.4 (37) 0.15
Smoking history:
Non-smoker 42.3 (11) 54.6 (24) 50.0 (22) 27.8 (15) 41.7 (30)
Current 7.7 (2) 13.6 (6) 22.7 (10) 29.6 (16) 27.8 (20) 0.009
Ex-smoker 50.0 (13) 31.8 (14) 27.3 (12) 42.6 (23) 30.6 (22)

Note: percentages are based on number with available data; * X* test for trend

4.4.3.5 Summary of OXMIS Cohort Description

Among men and women in Oxfordshire diagnosed with CHD, there was a strong
relationship between an individual's occupational group and the deprivation level of
their area of residence; those in lower social classes were more common in areas
of greater deprivation. Except for a greater proportion of men aged 65 to 79 years
in more deprived quintiles, there was no association between age and
socioeconomic group. The proportion of current smokers increased with lower
socioeconomic group for both men and women, but showed a stronger association

with deprivation quintile than with social class. Past history of diabetes in men was
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associated with lower social class, but was not associated with deprivation quintile.

No other associations were found between past medical history and

socioeconomic groups.

4.4.4 28-Day Case Fatality

4.4.4.1 Social Class
Table 4.13 shows 28-day case fatality rates by social class for men and women in

the OXMIS cohort. In total, 44% (315) of 718 men and 49% (164) of 333 women
aged 30 to 79 years died within 28 days of a coronary event. Higher case fatality
rates were associated with lower social class in men (X2 test for trend, p=0.005),
but no statistically significant social gradient for women was found (X? test for
trend, p=0.70). 28-day case fatality rates by age for a standard population were not

available, so social class gradient standardised for age could not be examined.

Table 4.13  28-day case fatality rates by social class and sex aged 30 to 79 years
(%=number of deaths in 28 days/N)

Men Women

Social class N % (n) N % (n)
I 73 30.1 (22) 13 53.8 (7)
I 164 43.9 (72) 72 51.4 (37)
HI-NM 72 44.4 (32) 75 42.7 (32)
-m 238 39.9 (95) 65 60.0 (39)
v 125 55.2 (69) 76 447 (34)
V 46 54.3 (25) 32 46.9 (15)

All 718 43.9 (315) 333 49.2 (164)
p-value” 0.005 0.70

* X? test for trend

4.4.4.2 Deprivation Quintiles
Table 4.14 shows 28-day case fatality rates by deprivation quintiles for men and

women aged 30 to 79 years. In total, 44% (326) of men and 49% (179) of women
aged 30 to 79 years had died of a coronary event within 28 days. Higher case
fatality rates were associated with greater deprivation in men (X? test for trend,

p=0.015), but not for women (p=0.46). There was an excess of older men in more
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deprived groups, but it was not possible to standardise the case fatality rates for

age, because rates for case fatality by age from a standard population were not
available.

Table 414  28-day case fatality rates by deprivation quintiles and sex aged 30 to
79 years.
(Y%o=number of deaths in 28 days/N)

Men Women
Quintile N % (n) N % (n)
(least deprived) 1 119 37.8 (45) 41 58.5 (24)
2 151 39.1 (59) 65 43.1 (28)
3 161 42.9 (69) 61 52.5 (32)
4 142 43.0 (61) 87 51.7 (45)
5 181 50.8 (92) 108 45.4 (49)

All 754  43.6 (325) 362 49.2 (179)
p-value* 0.015 0.46

* X test for trend

4.4.4.3 Association with Deprivation Quintile after Adjustment for Age and Social
Class

Logistic regression was used to explore the age-adjusted relationship between 28-
day case fatality, area deprivation and social class. Table 4.15 shows logistic
regression odds ratios for 28 day case fatality by deprivation quintile adjusted for
age and social class for men and women. In both men and women, the association
between area deprivation quintile and 28-day case fatality did not reach statistical
significance. Adjustment for age and social class did not affect the results for
women. However, in men, adjustment tended to weaken the relationship between
deprivation quintile and 28-day case fatality, while social class was shown to be
significantly associated with 28-day case fatality. Since Townsend Index was
available as a continuous variable and as such gives more information, it was used
in the logistic regression analyses and the relationship between social class and

28-day case fatality was explored further.
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Table 4.15

for age and social class for men and women

Odds ratios for 28-day case fatality by deprivation quintiles adjusted

Odds Ratio (95% ClI)

Adjusted for age &

Deprivation Quintile Unadjusted Age-adjusted social class
Men (N=718)
(Least deprived) 1 1.0 1.0 1.0
2 1.03(0.62t01.71) 0.95 (0.56 to 1.61) 0.92 (0.54 to 1.57)
3 1.30(0.79t0 2.14) 1.24 (0.74 to 2.07) 1.15(0.68 to 1.94)
4 1.26 (0.75t0 2.10) 1.19 (0.70 to 2.01) 1.13 (0.66 t0 1.93)
5 1.80 (1.11t0 2.93) 1.71 (1.04 t0 2.83) 1.52 (0.90 to 2.57)
Overall 0.08 0.1 0.31
Class overall** 0.024
Women (N=331)
(Least deprived) 1 1.0 1.0 1.0
2 0.60 (0.26 to 1.39) 0.61 (0.25to 1.44) 0.59 (0.25to0 1.40)
3 0.69 (0.30 to 1.60) 0.74 (0.31to0 1.76) 0.70 (0.29 t0 1.70)
4 0.77 (0.35to0 1.69) 0.78 (0.35t0 1.76) 0.76 (0.33t0 1.74)
5 0.61 (0.28 to 1.31) 0.57 (0.26 t0 1.27) 0.56 (0.25t0 1.27)
Overall* 0.71 0.64 0.64
Class overall** 0.65

* p value for overall area deprivation; ** p value for overall social class within the model

4.4.4.4 Association with Social Class after Adjustment for Age and Townsend
Index

Odds ratios for 28-day case fatality by social class adjusted for age and individual
Townsend Index for men and women are shown in Table 4.16. There were gender
differences in the association with 28-day case fatality. For women, there was no
statistically significant relationship with social class at any point, whereas for men
the relationship was highly statistically significant (p=0.009). With age-adjustment,
this relationship remained unchanged (p=0.008). After adjustment for Townsend
Index, social class was still associated with 28-day case fatality (p=0.021),
although the effect was attenuated. Nevertheless, men in each social class were at
two to three-fold increased risk of 28-day case fatality compared to those in class |,
although odds ratios for classes IlINM and llIIM were lower than for class I,
creating an uneven social class gradient. There was a suggestion of an

independent effect of Townsend Index, after adjustment for age and social class

(p=0.057).
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Table 416  Odds ratios for 28-day case fatality by social class adjusted for age
and Townsend Index for men and women
Odds Ratio (95% ClI)
Social class Unadjusted Age-adjusted Adjusted for age &
Townsend Index
Men (N=718)
| 1.0 1.0 1.0
Il 1.81 (1.01to 3.26) 2.09 (1.14 to 3.84) 2.10(1.14 t0 3.86)
IHI-NM 1.85 (0.94 to 3.67) 2.05 (1.01to 4.14) 2.00 (0.99 10 4.06)
IH-M 1.54 (0.88t0 2.70) 1.86 (1.04 to 3.33) 1.75 (0.97 to 3.14)
v 2.86 (1.55t05.26) 3.18 (1.69 to 5.98) 2.95 (1.56 to 5.58)
\Y; 2.76 (1.28 to 5.93) 3.21 (1.45 to 7.11) 2.77 (1.24 t0 6.21)
Overall* 0.009 0.008 0.021
Townsend Index 1.06 (1.00to 1.13)
p=0.057
Women (N=331)
| & 1 1.0 1.0 1.0
1H1I-NM 0.69 (0.37 to 1.30) 0.73 (0.38 to 1.39) 0.75 (0.30 to 1.45)
-M 1.40 (0.72 to 2.69) 1.30 (0.66 to 2.54) 1.37 (0.6910 2.71)
v 0.75 (0.40 to 1.41) 0.78 (0.41 to 1.48) 0.83 (0.43to 1.61)
\ 0.82 (0.35t0 1.86) 0.87 (0.38 to0 2.00) 0.92 (0.39t0 2.14)
Overall* 0.27 0.50 0.51

Townsend Index 0.96 (0.88 to 1.05)

p=0.38

* p value for overall social class within the model

4.4.4.5 Association with Past Medical History
The socioeconomic effect on 28-day case fatality might be partly explained by

differences in past medical history. Potential confounders were previously
assessed within the cohort (Table 4.11 and Table 4.12), and of these, only
diabetes was clearly associated with social class, being more common in men
from lower social classes. In addition, current smokers were more common in
lower socioeconomic groups, although these data were substantially incomplete
(32% missing). Previous MI and history of hypertension were regarded as
surrogate measures for infarct severity (known to influence coronary mortality)
and, therefore, were also considered. Complete past medical history (those with
missing data for each condition were excluded) was available for 629 men and 311
women (88% of men and 93% of women in classes | to V). Although there was no
socioeconomic trend for missing smoking status data, its inclusion reduced the

number of men with a complete history to 66% (476) and of women to 60% (200)
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of the original cohort and it was, therefore, not included in the logistic regression
analysis.

Table 4.17 shows odds ratios for 28-day case fatality by social class for men and
women adjusted for age, Townsend Index and past medical history. There was still
no statistically significant association between social class and 28-day case fatality
for women. However after adjustment for age and past medical history, social
class and Townsend Index for men remained independently associated with 28-
day case fatality. In addition, a history of hypertension or diabetes also appeared
to be independently associated with 28-day case fatality (although the evidence for
diabetes did not reach conventional statistical significance [p=0.057]). Cautious
interpretation of these findings is necessary, since smoking status was excluded
from the analysis. Amongst the available data, current smokers were more
common in lower social classes and smoking is associated with mortality, and

therefore may be confounding these results.

Table 417  Odds ratios for 28-day case fatality by social class adjusted for age,
Townsend Index and past medical history for men and women
Odds Ratio (95% ClI) Odds Ratio (95% CI)
Men (N=629) Women (N=311)

Social class

I 1.0 Social class
I 2.05 (1.04 to 4.04) I &1l 1.0
HI-NM 2.11 (0.97 to 4.60) HI-NM 0.63 (0.31to 1.29)
[1-M 1.61(0.83t0 3.11) {H-M 1.21 (0.57 t0 2.57)
AV} 2.81(1.38t05.71) v 0.69 (0.34 to 1.43)
V 3.05 (1.24 to 7.54) V 0.92 (0.37 to 2.26)
Overall* 0.043 Overall* 0.43
Townsend Index 1.08 (1.01 to 1.16) Townsend Index 0.95 (0.85t0 1.05)
p-value 0.033 p-value 0.29
Past history of: Past history of:
Previous M| 1.20 (0.82 to0 1.75) Previous M| 1.18 (0.59 to 2.36)
Diabetes 1.64 (0.98t0 2.74) Diabetes 1.86 (0.94 to 2.36)

Hypertension

2.04 (1.41 to 2.93)

Hypertension

0.82 (0.50 to 1.36)

* p value for overall social class within the model

106



Chapter 4 Socioeconomic Status

4.4.4.6 Summary of 28-Day Case Fatality
The relationship between socioeconomic status and 28-day case fatality after a

myocardial infarction differed for each indicator and between the sexes. Amongst
men, individual social class was significantly associated with 28-day case fatality,
and although the effect was reduced after adjustment for age, Townsend Index
and past medical history, social class remained statistically significant. Additionally,
hypertension was found to be independently associated with 28-day case fatality in
men. There was a suggestion that individual Townsend Index and diabetes were
also independently associated with 28-day case fatality in men. However, smoking
may have been a confounder of these results. In contrast, 28-day case fatality had
no association with area deprivation quintile for men. For women, there was no
association between 28-day case fatality and social class or area deprivation

measures.

4.4.5 Six-Year Overall Survival in 28-Day Survivors by Social Class and Area

Deprivation Group

In total, 428 men and 185 women had survived 28 days after the index event, of
whom social class data were available for 94.2% (403) of men and 91.4% (169) of
women. Social classes were reclassified to non-manual (social classes |, I, IINM)
and manual (social classes IlIM, IV and V) groups. The non-manual group
consisted of 183 men and 84 women and manual included 220 men and 85
women. Deprivation quintiles were also reclassified to the ‘affluent’ (Q1 to Q3) and
‘deprived’ (Q4 and Q5) area deprivation groups. The ‘affluent’ group included 258

men and 83 women and the ‘deprived’ group included 170 men and 101 women.

4.4.5.1 Social Class
At six years, 78% (315) of men and 67% (114) of women in social classes | to V

were still alive. Overall surv<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>