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Summary and conclusions

The transfer from traditional to modern methods of
contraception in recent decades has been accompanied
by a transfer of deaths from complications of pregnancy
to deaths from complications of the modern contracep-
tive methods. In 1975, for example, it is estimated that
there were more deaths at ages 25-44 years in England
and Wales from adverse effects of oral contraceptive use
than from all complications of pregnancy, delivery, and
the puerperium combined. Thus maternal mortality is
no longer an adequate indicator of the deaths associated
with reproduction in the community. An alternative
measure, the reproductive mortality rate should be used,
which includes deaths from complications of contra-
ceptive use as well as those from complications of preg-
nancy or abortion.
The reproductive mortality rate in England and Wales

seems to have declined continuously since 1950 for women
aged 25-34. But after 1960 it increased for women aged
35-44, because of the higher mortality associated with
oral contraceptive use in this age group.

Introduction

Maternal mortality has long been regarded as an important
indicator of the health of women in relation to their reproduc-
tive practices. Maternal mortality has fallen considerably, with
the death rate from complications of pregnancy, childbirth,
and the puerperium in England and Wales now being less than
one-twentieth of what it was 100 years ago.' Reasons for this
impressive decline in mortality include advances in antenatal
and obstetric care, improvements in the general health of
pregnant women, the legalisation of abortion, and the increasing
tendency for women to have small families and to complete
their childbearing at relatively young ages.
The declining birth rates and maternal mortality rates have

also been associated with radical changes in the availability
and use of different methods of birth control. Since the 1960s
"modern" methods of contraception, particularly oral contra-
ceptives and the intrauterine contraceptive device (IUCD),
have become increasingly popular.3 These new contraceptives
may have adverse effects on health and may occasionally be
fatal.45 Because over a third of women of childbearing age in
England and Wales use one or other of these two methods of
contraception,3 we need to consider whether maternal deaths
alone still provide a valid measure of the mortality associated
with reproduction in the community. If, for example, women
take the pill and thereby do not become pregnant but die of
vascular disease instead of the complications of pregnancy it
would be misleading to conclude that the consequent reduction
in maternal deaths necessarily represented an improvement in
the overall mortality associated with reproduction. A more
appropriate measure would be one which included deaths from

adverse effects of contraceptives as well as those from com-
plications of pregnancy.

I suggest that a new measure, reproductive mortality, be
used to describe the mortality associated with reproduction in
the community. It is defined as the total number of deaths each
year due to (a) spontaneous and induced abortion, (b) compli-
cations of pregnancy, delivery, and the puerperium (other than
abortion), and (c) adverse effects of contraception. I describe
here the changes in reproductive mortality rates which have
occurred in England and Wales since 1-950.

Sources of data and methods

The Registrar General's Statistical Reviews for England and Wales
provide data on the annual number of deaths from spontaneous and
induced abortions (ICD 650-652, 6th and 7th revisions; ICD 640-
645, 8th revision) and all other complications of pregnancy, child-
birth, and the puerperium (ICD 640-649, 653-681, 6th and 7th
revisions; ICD 630-639, 646-679 8th revision).'
The numbers of deaths associated with contraceptive use are not

routinely available but can be estimated from data collated from
various sources. I assumed that there was no mortality directly
attributable to side effects of barrier methods, withdrawal, or variants
of the rhythm method other than the risks related to accidental
pregnancies. Such deaths and any deaths from accidental pregnancy
associated with the pill, the IUCD, or female sterilisation would
have been included automatically in the Registrar General's statistics
on mortality from complications of pregnancy, delivery, and the
puerperium.
The basic data used in this analysis are summarised in table I.

TABLE I-Estimizated zznmber-s of marre ied women aged 25-34 and 35-44 in
Englatnd anid Wales who wvere utsing o-al conitraccptives or IUCDs in 1970 and
1975, otr who underwent ani operation for female sterilisation in 1960, 1970,
and 1975. Estimated mortality rates associated with each method of contra-
ceptioni are shown

Age

25-34 35-44

Method of No. of Associated No. of Associated
contraception Year women mortality women mortality

(in 100 000s) (in 100 000s)

Oral f 1970 4 91 4 4 per 100 000 2 07 33 0 per 100 000
contraceptives 1975 8 41 women per 3 59 women per

year year
IUCI3s { 1970 1 16 0-3 per 100 000 0-86 0-3 per 100 000

1975 1 83 women per 1-36 women per
year year

1960 0 01 25 per 100 000 0 01 25 per 100 000
Sterilisation operations operations1970 0-16 10 per 100 000 0 10 10 per 100 000

(1975 0-14 operations 0 09 operations

The number of deaths from side effects of oral contraceptives and
the IUCD were estimated from data on the prevalence of pill and
IUCD use2 and from reports of the mortality related to their use.4
The numbers of women using the pill and IUCD were obtained from
two surveys of randomly selected samples of married women in
England and Wales; one survey was carried Qut in 1970, the other
in 19752 :. The 1970 survey did not include women aged 41 years
or older. I assumed that the prevalence of oral contraceptive and
IUCD use at age 41-44 years was half that at age 40. This should
provide a reasonable estimate, albeit a slight underestimate, of
contraceptive use at ages 40-44 years in 1970, since in 1975 the pre-
valence of oral contraceptive and IUCD use at ages 40-44 years was
half that of the 35-39 year age group.3
The pill-associated morLality rates in women aged 25-34 and 35-44,

shown in table I, were the excess mortality rates from circulatory
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diseases (ICD 390-464) in "ever-users" of oral contraceptives com-

pared with "never-users", reported in the Royal College of General
Practitioners' (RCGP) prospective study of women taking oral
contraceptives.4 Before estimating pill-associated mortality for Eng-
land and Wales, I made the following assumptions: (1) The excess

mortality from circulatory disease in "ever-users" of the pill in the
RCGP study was applicable to "current users" of the pill. It should
be noted, however, that "current users" had a higher mortality than
"ever-users."4 (2) "Ex-users" of the pill in England and Wales had
no excess mortality from circulatory disease, although there may in
fact have been a residual increase in mortality.4 ( (3) The excess

mortality among pill users was confined to circulatory disease. There
is evidence, however, of an increased risk of liver tumours, malig-
nant melanoma, and cancer of the uterine cervix, and a decreased
risk of ovarian cancer7 9in pill-users, although the size of these
effects has not yet been assessed. (4) The mortality of the RCGP
study population was representative of that of the general population.
In fact the RCGP population was healthier and its mortality lower
than that of women of a similar age in England and Wales.4 (5) Data
on pill use by single, widowed, and divorced women aged 25 to

44 years were not available, and since they constituted a relatively.
small proportion of the population, I assumed here that there was

no excess pill-related mortality among them. Had I assumed that their
frequency of pill use was similar to that of married women, the esti-
mated reproductive mortality rates would have been marginally
greater than those presented in table II. (6) There was no error in
the risk estimates from the RCGP study. The sampling variation
was large, but the general conclusions would not have been materially
altered even with considerable sampling error in the risk estimates.
(7) The excess mortality from circulatory disease in women taking
the pill was a direct effect of the pill.

TABLE iI-Estimated reproductive mlortality for women aged 25-34 and 35-44
in England and Wales in 1950, 1960, 1970, and 1975

No. of deaths, by year

Age 25-34 Age 35-44
Cause of death

1950 1960 1970 1975 1950 1960 1970 1975

Spontaneous and induced
abortion 46 31 13 5 31 15 7 3

Complications ofpregnancy,
childbirth and the puer-
perium (other than abor-
tion) 235 121 47 35 180 78 29 16

Complications of contra-
ceptive use:

Oral contraceptives 0 0 21-6 37-0 0 0 68-3 118-5
IUCDs 0 0 0-3 0-5 0 0 0-3 0-4
Female sterilisation Un- 0-3 1-6 1-4 Un- 0-3 1-0 0-9

known known

Total reproductive deaths 281 152-3 83-5 78-9 211 93-3 105-6 138-8
Total size of populations

(in 100 000s) 32-2 29-1 30 3 33-4 34 3 31-8 28-8 27-8

Reproductive mortality rate
per 100 000 women per
year 8-7 5-2 2-8 2-4 6-2 2-9 3-7 5-0

Assumptions (1) to (5) would lead to underestimates of pill-
associated mortality. Assumptions (6) and (7) might overestimate or

underestimate the risk, but independent data from 21 countries
suggest that the changes in mortality coincident with the introduction
of oral contraceptives were consistent with a direct effect of the pill
and with a risk comparable to that found in the RCGP study.10
Because of assumptions (1) to (5) the figures in table II concerning
pill-associated deaths would tend to be conservative estimates of the
true numbers of deaths.

Mortality associated, with the use of IUCDs has been reported by
Kahn and Tyler.5 They found an annual excess mortality of 0-5 per
100 000 women using these devices. Forty per cent of the deaths on

which the mortality estimate was based were due to sepsis compli-
cating an accidental pregnancy; but the remaining 60",, were attri-
buted to pelvic inflammatory disease or followed the removal of a

translocated device and were unrelated to pregnancy. Since the
deaths from complications of pregnancy were included in the Regis-
trar General's statistics, the mortality estimate from adverse effects
of the IUCD which were unrelated to pregnancy was thus 60",, of
0-5, or 0-3 per 100 000 women per year. Because no age-specific
data were available I assumed the mortality at ages 25-34 and 35-44
to be similar.
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Deaths associated with sterilisation in women were estimated from
the number of such operations performed each year in NHS hospi-
tals," together with information on the reported operative mortality.
Since some of the sterilisations were carried out in association with
abortion or in the postpartum period and any related death would
already be included in the Registrar General's statistics the data in
table I exclude sterilisations carried out with abortion or delivery.
As the age distribution of the women who were sterilised was available
for 1968 and 1973 only, the numbers of operations in women aged
25-34 and 35-44 in 1960, 1970, and 1975 were estimated by assuming
that the 1968 age distribution applied in 1960 and 1970 and that the
1973 age distribution applied in 1975. During the 1960s the operative
mortality rate was about 25 per 100 000 operations,'2 but in the
1970s it fell to about 10 per 100 000 operations.'3 '4 In the absence
of further information, the operative mortality was assumed to be
similar at ages 25-34 and 35-44, although mortality is likely to be
higher in the 35-44 age group than at younger ages.
The reproductive mortality rate was calculated only for women

aged 25-34 and 35-44 years. This is because data on the mortality
associated with different methods of contraception, particularly oral
contraceptives, are especially unreliable under the age of 25: in the
RCGP study there was one death from circulatory disease under the
age of 25. The numbers of deaths attributable to oral contraceptives,
the IUCD and female sterilisation, calculated from the data in table
I, are shown in table II, rounded to one decimal place. (The decimal
point remains only to remind the reader that the numbers are esti-
mated.)

Results and comment

Table II summarises the estimated reproductive mortality in
women aged 25-34 and 35-44 years for the years 1950, 1960, 1970,
and 1975. The reproductive mortality rate was roughly halved be-
tween 1950 and 1960 in both age groups. After 1960 the estimated
reproductive mortality rate continued to decline in women aged 25-
34 years but increased in those aged 35-44 years.
There has been a remarkable and continuing downward trend in

maternal mortality-that is mortality related to spontaneous and
induced abortion and to other complications of pregnancy, child-
birth, and the puerperium. In both age groups maternal mortality
rates declined by more than 85%o over the 25 years since 1950. On
the other hand, after 1960 there was a large increase in mortality
from adverse effects of contraceptives. This was almost entirely
accounted for by the deaths related to oral contraceptive use. In
1975, for example, there may have been no more than one extra
death in women aged 25-44 resulting directly from a complication
of IUCD use and two or three extra deaths from female sterilisation.
Yet more than 150 deaths were estimated to be related to use of the
pill. In women aged 25-34 the increase in pill-associated deaths was,
however, more than balanced by the rapid decline in pregnancy-
associated mortality, and so the overall reproductive mortality rate
continued to decline over time. But there was a change in the relative
importance of the various factors contributing to reproductive mor-
tality: in 1975 about half the reproductive deaths in women aged
25-34 were from side effects of oral contraceptives and half were
from complications of pregnancy.

In women aged 35-44 the increase in pill-associated mortality since
1960 exceeded the decrease in mortality from complications of preg-
nancy. This accounted for the increase in the estimated reproductive
mortality rate since that time. In 1975 more than 85%o of the repro-
ductive deaths in women aged 35-44 may have resulted from adverse
effects of the pill.

Deaths due to abortion were comparatively infrequent. In 1975
they accounted for no more than 70%O of reproductive deaths at age
25-34 and 2°,, of reproductive deaths at age 35-44.

Discussion

The transfer from traditional to modern methods of birth
control during the past 25 years has been accompanied by a
transfer of deaths from complications of pregnancy to deaths
from complications of the modern contraceptive methods. The
transfer of deaths has resulted in a reversal of the relative
importance of pregnancy-related and contraception-related
mortality in the community. It is estimated that in 1975 more
women aged 25-44 years died from adverse effects of the pill

BRITISH MEDICAL JOURNAL
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than from all complications of pregnancy combined (including
abortion). Despite this the overall reproductive mortality rate
has fallen continuously for women aged 25-34 years. This is
because the decline in deaths from complications of pregnancy
at this age has, on balance, been more rapid than the increase
in deaths from complications of contraceptive use. Thus, from
the public health point of view, women aged 25-34 are better
off now than they were in the past. But women aged 35-44
years are worse off now: their reproductive mortality has
increased since 1960. This is because of the relatively high pill-
associated mortality at that age: in 1975 there may well have
been more than seven times as many pill-related deaths as
pregnancy-related deaths in women aged 35 to 44 years.

Maternal mortality should therefore no longer be regarded
as an adequate indicator of women's health in relation to their
reproductive practices. The reproductive mortality rate, which
includes deaths from adverse effects of contraception as well as
deaths from maternal causes, is a more appropriate measure.
It is not ideal, however. It does not take into account associated
morbidity, nor social or psychological factors, all of which are
important in evaluating the health effects of different reproduc-
tive practices in the community. Nor can it be measured re-
liably at present. The reproductive mortality rates calculated
here were estimated by combining information from many
sources; the figures shown in table II should therefore be re-
garded as approximate only. The numbers of deaths associated
with IUCDs or female sterilisation are so small that large
errors in the estimates of the associated mortality rates or in
the numbers of women using the methods would have little
effect on the overall reproductive mortality rate. On the other
hand, because of the relatively large number of pill-associated
deaths, errors in their estimation might have substantial effects
on the reproductive mortality rates. In women aged 25 to 34
years the progressive downward trend in mortality would be
reversed only if the true pill-associated mortality were under-
estimated by more than threefold. And the upward trend in
reproductive mortality in women aged 35 to 44 years would be
reversed only if the true pill-associated mortality at that age
were overestimated by more than twofold. Since most of the
assumptions made in calculating the number of pill-associated
deaths tended to underestimate the true number of deaths, it
is unlikely that deaths in women aged 35 to 44 years are grossly
overestimated. Thus it seems reasonable to conclude that-even

though they are approximations-the general trends in repro-
ductive mortality described here are adequate representations
of true changes in reproductive mortality.
During this century there has been a spectacular decline in

maternal mortality. Given the widespread use of effective but
potentially fatal contraceptives today, we should now be aiming
at reducing reproductive mortality in general as well as maternal
mortality alone. The recommendations by the presidents of
the Royal Colleges of Obstetricians and Gynaecologists and of
General Practitioners in October 1977 that women over the
age of 35 years who take the pill should consider using other
methods of contraception'- could, if followed, do much to
reduce rcproductive mortality in the future.

I thank Ms Margaret Bone for unpublished tabulations from her
surveys; Dr Patricia Fraser, Ms Clair Chilvers, Dr Paul Fine, and
Professor G Rose for their helpful comments; and Mr Richard Fine
for the many valuable insights he provided.
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ONE HUNDRED YEARS AGO The annual report of St
George's Hospital contains an interesting and important account of
the praiseworthy efforts which have been made in that hospital to put
an end to abuses in the out-patient department, and to lay down prin-
ciples which may prevent their occurrence. St George's Hospital has
in this shown an excellent example to all the metropolitan hospitals.
The report says:
A very important part of the year's work was that relating to the out-

patient department. In last year's report, it was stated that the
out-patients had been increasing of late yeairs, and it was asked, 'If, in
relieving so large a number, any number of persons wvere tempted not
to depend on their own earnings for their own support, and to make no
provision for attendance in ordinary cases of illness, whether such an
amount of relief should be given?' That this question might be
answered, the Weekly Board appointed a Committee to consider the
state of this department, and to report if, in their opinion, the out-
patients were in excess of the number the hospital should receive; and
to report if any alterations should be made in the regulations applicable
to these patients.

After a very careful and lengthened investigation, the Committee
reported that the number of patients relieved might with advantage be
reduced, and they recommended that no medical officer should receive
more than fifteen new cases on each visit; that no medical officer
should have more than forty patients on his books at one time; that
more strictness should be exercised on the first admission, and on the
renewal of tickets for attendance of patients, so that only such cases as

are most urgent or most useful for the instruction of students should be
under treatment. The Committee also recommended that, in order to
assist those applicants for advice who, under the proposed increased
restrictions, would be unable to obtain it at the hospital, they should
be recommended to become subscribers to provident dispensaries in
their own neighbourhoods, and that the Governors should give notice
to the provident dispensaries in the district that they would be
prepared to receive as out-patients any special cases requiring further
opinion and advice.

This report was considered at two meetings of the Weekly Board.
The Board agreed to the recommendation of limiting the number of
new cases to fifteen at each visit, and agreed in the opinion that more
strictness should be exercised as to the class of patients admitted. The
Board did not think it expedient to limit the number of patients to
forty on the book of one medical officer. The Board declined to agree
to either of the recommendations with regard to the proposed relation
of the hospital to provident dispensaries beyond coming to the
following resolution:

"That, the sanction of the Weekly Board having been obtained,
'particulars' of provident dispensaries in the neighbourhood may be
hung up in the waiting-room for the out-patients."
The number of ordinarv out-patients-those to whom the restrict-

ions apply-treated in the six months subsequent to the regulations
coming into force, were 4,057. In the corresponding six months of the
previous twelve months they were 4,839, a decrease of 782. (British
Medical Journal, 1879.)
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