
affect labour such as an unfavourable cervix and
induction,"' and found no difference in these among
either height or shoe size subgroups, thus adding
weight to the conclusion that the high caesarean section
rates for disproportion in mothers less than 160 cm tall
are real observations.
The longheld belief that maternal stature and shoe

size have an important bearing on the outcome of
labour should be modified. A well conducted trial of
labour should be considered in all primigravidas with
cephalic presentation irrespective of maternal height or
shoe size unless obstetrically contraindicated.
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Abstract
Mortality from coronary heart disease has been
declining steadily over the past 20 years in Auckland.
The possibility that improved survival contributed to
this decline was examined in patients who survived
four weeks after myocardial infarction, changes in
the severity of the disease being controlled for.
Patients who had had myocardial infarction in 1966-7
(191 patients) or 1981-2 (203) were compared to
determine whether three year survival rates had
changed and the severity of the disease altered. With
a coronary prognostic index taken as the measure of
severity the 1981-2 group had significantly more
severe myocardial infarctions than the 1966-7
group, but despite this the three year survival was
significantly better (86% in the 1981-2 group v 75% in
the 1966-7 group).
These findings suggest that improved survival

after myocardial infarction contributed to the
decline in mortality.

Introduction
Mortality from coronary heart disease has been

decreasing in New Zealand at roughly 2% a year since
1968,' and this could be due to a decreasing incidence
of the disease or of fatal cases, or both. In Auckland
during 1974-81 the rate of acute myocardial infarction
did not decrease2 and one and three year survival
after infarction did not show a clear improvement,4
although the rate of sudden death from coronary
causes declined steadily.' We compared the three year
survival rates after myocardial infarction in 1966-7 and
1981-2, taking into account changes in the severity of
the illness over this time.

Patients and methods
1966-7-We used a subset of data from all

757 patients with acute myocardial infarction admitted
to the three hospitals in Auckland between March 1966
and February 1967.S The severity of infarction was
measured as the coronary prognostic index, which is

derived from the patient's age; size of the heart and
state of the lung, assessed from an x ray film of the chest
at the time of infarction; and history of myocardial
infarction." The coronary prognostic index was
calculated for each of the patients at admission. We
obtained information on the patients' survival to three
years from their general practitioners or by other
methods." Complete records from 1966-7 were
available only on patients who were discharged
from hospital. As the average time to discharge fell
considerably between 1967 and 1981 the day of
discharge was not a useful starting time for this study.
Therefore we arbitrarily chose to study the patients
who survived for four weeks after their myocardial
infarction. This meant that 191 patients were studied.
1981-2-The patients studied in 1981-2 came from a

register of all patients in Auckland aged less than 70
with definite myocardial infarction according to
the criteria of the World Health Organisation. We
obtained information on the patients' survival to three
years by contacting the patients, their relatives, or their
general practitioner.4 Information on the size of the
heart and state of the lungs for estimating the coronary
prognostic index was obtained by one of us (JRF), who
reviewed all chest x ray films taken on the day of
admission to hospital." As the films were available only
at one hospital, only patients admitted to this hospital
who survived for four weeks were considered for
study. This limitation resulted in the study group
comprising 233 patients.

Survival rates were calculated by the Kaplan-Meier
life table method, initially without regard to the
coronary prognostic index, and the rates were
compared by the log rank test. The chance of dying
compared with a reference group was calculated by
fitting a model with proportional hazards general linear
regression.'

Results
Among the 233 patients with a myocardial infarction

in 1981-2, the x ray film obtained at admission could
not be traced for 30 (13%), and hence in these patients
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Characteristics ofpatients in studv

1966-7 1981-2 Test of
(n= 191 (n=203) difference p Value

No 191 203
No(%)ofwomen 54 (28) 45 (22) yl=1-9 0-16
Mean (SD) age (years) 56 9 (8 1) 57 3 (8 5) t192=5069 0 50
No (%) with enlarged heart: 54(28) 77 (38) X1=5 1 002

Doubtful 23(12) 26 (13)
Definite 31(16) 51(25:

No (%) with abnormalities of lung fields: 54(28) 85)42) Ay=9 8 0 002
Venous congestion 29(15) 45 (22)
Interstitial oedema 15 (8) 22 (11)
Pulmonary oedema 10 (0) 18 (9)

No (%) with past history of myocardial infarction 44 (23) 63(31) =32 0 07
Mean (SD) coronary prognostic index 4-3 (3 0) 5 4 (3 2) t392=3 50 0°0005

the coronary prognostic index could not be calculated.
These 30 patients were similar to the remaining 203 in
age and three year survival, but a lower proportion of
them had a history ofmyocardial infarction (20% (6/30)
v 31% (63/203); Xl= 1-8, p=0 18). Of the 191 patients
with a myocardial infarction in 1966-7, 31 (16%) were
followed up for two and a half years (because the date of
follow up was the same for all patients) and so their
survival rates are for only two and a half years. Of the
203 patients with a myocardial infarction in 1981-2,
eight patients were lost to follow up at three years; six
were known to have survived for at least 12 months and
all were incorporated into the analysis as censored
data points at last known time that they were alive.
The reproducibility of review of the x ray films
was examined by repeat blind reading of 20 films.
Assessments of the size of the heart agreed in all
20 cases with the initial assessment, and assessments of
the lungs were identical in 17 cases.
Comparison of the 203 patients in the 1981-2 group

with the 191 in the 1966-7 group showed no differences
in the distribution of age or sex (table). A significantly
higher proportion of the 1981-2 group, however, had
both cardiac enlargement and pulmonary congestion
and oedema, and a higher proportion had a history
of myocardial infarction, although this was not
significant. These differences resulted in a significant
difference in the coronary prognostic index between
the groups, with the 1981-2 group having more severe
disease as measured by the index (table). Despite this
the overall three year survival rate in the 1981-2 group
was significantly higher than that in the 1966-7 group
(86% in 1981-2 v 75% in 1966-7; xi=5 5, p=0 02).
When severity of illness was incorporated into the
analysis the difference was even greater (XI=11 1,
p=0 0009). The three year survival rates for three
categories of the coronary prognostic index-namely,
an index <3, 3-8, and :9-were 88%, 65%, and 38%,
respectively, in the 1966-7 group and 97%, 85%, and
63%, respectively, in the 1981-2 group (figure).
Only 40 patients had an index 7st9, of whom 19 died;
169 had an index of <3 and 185 of 3-8, the number of
deaths being 13 and 41, respectively. There were no
differences in survival by sex or history of myocardial
infarction.

1*0-

0 8-
t ~~ ' ~ ~ _ _ _ _ _ ] ~~~38c
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F._
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Years

Three year survival curves for patients who survived four weeks after
myocardial infarction in 1966-7 and 1981-2 categorised by coronary
prognostic index

A proportional hazards general linear regression
model fitted to the data gave a regression coefficient of
0 21 (SE 0-03) for the effect of the coronary prognostic
index. This can be converted to an odds ratio showing
the effect of the index. For example, compared with a
patient aged under 50 with no enlargement of the
heart, no abnormalities of the lung, and no history of
myocardial infarction (coronary prognosis index=0 98)
a patient aged 60-69 with an enlarged heart, pulmonary
oedema, and a history of myocardial infarction
(coronary prognostic index=13 2) would have 13-3
(95% confidence interval 6 1 to 28 6) times the chance
of dying before three years. The rate of improvement
in survival between the groups in our study did not
seem to differ appreciably with any of the categories of
severity of infarction.

Discussion
The three year survival rates after a definite myo-

cardial infarction in 1966-7 and 1981-2, controlling for
severity of the infarction, showed an improvement for
1981-2, although the severity of infarction in the
survivors at four weeks had increased. This change in
severity is contrary to that which we had predicted,4
and we do not know how much of it was due to the
change in the criteria defining definite infarction, in the
natural course of the disease, or in the effects of
changes in management.
The use of data from only one of the three hospitals

in Auckland should not have caused bias as admission
to hospital is based on geographical criteria and not
on severity of disease. The definitions of definite
myocardial infarction were different between the
groups, the diagnostic criteria for the 1980-1 group
being slightly more rigorous than those for the 1966-7
group and therefore selecting more severely ill
patients. The degree of difference cannot be estimated
but it is unlikely to have accounted for the observed
changes in severity. A criterion for entry to the study
was survival at four weeks after the onset ofmyocardial
infarction, which could have led to a difference in
severity of infarction between the groups because of
changes in management and hence to a difference in
the composition of the patients entering the study at
the different times. Again, the effect of this change
cannot be measured, although it is unlikely to have had
any appreciable effect on the three year survival.
We do not know whether survival improved

gradually or over a short period during the follow up as
information on coronary prognostic index and three
year survival was not available between the two periods
of study. We have examined trends in survival over a
shorter time interval (1974-81) and failed to show a
significant improvement.4 A Swedish study, in which
the criteria for inclusion were age less than 60, first
myocardial infarction, and survival to discharge from
hospital, showed an improvement in survival which
may have occurred from 1968-9 to 1970-1.9 Our data
are also consistent with this interpretation. Improved
survival after myocardial infarction during 1970-80 has
also been reported in Minnesota but has been mostly
attributed to improved survival in hospital.'0 Severity
of infarction seemed to have increased with time and
hence could not explain the improved survival. As the
Minnesota study began in 1970 it may possibly have
missed the period when survival improved in patients
alive at discharge from hospital.
The use of i blockers increased considerably from

1966-7 to 1981-2, and coronary artery operations are
now widely used for treating severe angina. Neither of
these factors is, however, sufficient to explain the
change in survival, particularly if the improvement
occurred in the early part of the period of study. About
30% of patients discharged from hospitals in Auckland
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in 1981 were estimated to be taking ji blockers,' but
nearly all of them would have to have survived because
of fl blockade for this to account solely for the increased
survival rates; this is unlikely given the modest effect
on survival of ji blockers taken after infarction. 12
The hazards of continued smoking after myocardial
infarction became widely recognised in the early
1970s,' and as the need to stop smoking now receives
much more emphasis in hospital than it did in the
1960s we suspect that this may be the most important
factor contributing to improved survival.
Our results suggest that an improvement in long

term survival after myocardial infarction contributed
to the decline in mortality from coronary heart disease
in New Zealand, but there is as yet no evidence that it is
continuing to do so. Further reductions in mortality
from coronary heart disease are likely only if emphasis
is placed on primary prevention.

We thank Dr P W T Brandt for his advice on interpreting
the chest x ray films and the Medical Research Council ofNew
Zealand and the National Heart Foundation for their support
of the 1981-2 study. AWS was funded by the Medical
Research Council of New Zealand.
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Abstract
Study objective-To determine whether post-

menopausal oestrogen use affects the risk of dying
from stroke.
Design-Postal questionnaire survey to elicit

details of oestrogen replacement therapy and poten-
tial risk modifiers.

Setting-Californian retirement community.
Participants-All 22 781 residents of community

(white, affluent, weli educated) contacted by mail
and phone; 13 986 (61%, median age 73) responded,
including 8882 women. These formed cohort for
mortality foliow up, using health department death
certification. Only 13 lost to follow up, apparently
not deceased, but 34 excluded because no informa-
tion on oestrogen use.
Interventions-None.
End point-Mortality rate from stroke compared

in women who did and did not receive oestrogen
replacement treatment.
Measurements and main results-Age adjusted

mortality rates were computed using internal
standard and four age groups. By January 1987 there
had been 1019 deaths in the cohort. Twenty out of
4962 women who used oestrogen replacement treat-
ment died from stroke compared with 43 out of 3845
women who did not use oestrogen replacement
treatment: relative risk 0 53, 95% confidence interval
0*31 to 0*91. Protection was found in all age
groups except the youngest and was unaffected by
adjustment for possible confounding factors
(hypertension, smoking, alcohol, body mass index,
exercise).
Conclusions-Oestrogen replacement treatment

protects against death due to stroke.

Introduction
Although mortality rates are declining, stroke con-

tinues to be the third leading cause of death in the

United States after heart disease and cancer' as well as a
major contributor to disability. Since stroke is often
fatal and the impact of treatment on prognosis is
limited, control of the disease must be through primary
prevention.

Recent cohort and case-control studies have sug-
gested that the use of oestrogen replacement treatment
by postmenopausal women protects against death and
admission to hospital due to cardiovascular disease.2'-"
As some of the major risk factors for heart disease are
also risk factors for stroke, we examined the association
of postmenopausal hormone use and stroke in a pro-
spective study conducted in a retirement community in
southern California. The study design provided the
opportunity of obtaining details on potential risk
modifiers, such as prior heart disease, hypertension,
cigarette smoking, alcohol intake, exercise, and weight,
as well as on the dose and duration ofuse ofoestrogens.

Methods
In June 1981 a health questionnaire was mailed to all

residents of Leisure World, Laguna Hills, a retirement
community near Los Angeles, California. New resi-
dents who moved into the community after this date
were mailed the questionnaire in June 1982, June
1983, and October 1985. Residents of this community
are almost entirely white, moderately affluent, and well
educated. The residents' median age was 73 at the time
of the initial mailing, and about two thirds were
women. After three mailings and follow up telephone
contact 13 986 (61%) of the 22 781 residents returned
questionnaires; 8882 ofthese respondents werewomen.
The health questionnaire requested information on

certain medical diagnoses including stroke, angina,
myocardial infarction, and hypertension; height and
weight; consumption of cigarettes and alcohol; and, for
women, menstrual and reproductive events, including
gynaecological operations. Detailed information was
collected on the use of oestrogens during the meno-
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