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CHAPTER 21

Trends in reproductive epidemiology
and women's health

JESSICA CHAMBERLAIN and TANIA CORBIN,
Office for National Statistics

The purpose of this chapter is to place in context the data on maternal deaths given earlier
in this Report. Changes in the population at risk could change the number of deaths
expected if rates remain at the same level. This chapter provides an overview of trends in
reproductive epidemiology by discussing conceptions, terminations, embryonic deaths
(miscarriages) and births. It discusses the fertility of women in different age groups and
at different parities, and presents relevant information about problems around the time
of delivery. The chapter also discusses other aspects of women’s health highlighted in
this Report, in particular obesity, smoking and use of alcohol in pregnancy.

As described in the section of Aims and Methodology, the numbers of Directand Indirect
deaths identified by the Enquiry always exceeds those identified from an examination of
the cause of death given on death certificates. The Office for National Statistics (ONS)
death certificates are examined to select deaths where there is a mention anywhere on
the certificate of a pregnancy-related condition, such as eclampsia. Women who die
while pregnant but where no mention of the pregnancy is made on the certificate will
not be identified in this way. In Scotland, however, there is a box on the certificate that
can be ticked to identify that a woman was pregnant or had recently given birth at the
time of her death.

In 2000-02, 148 deaths in the UK were identified from death registrations as having
a pregnancy-related condition mentioned on their death certificates. This represented
a rate of 4.0 per million women aged 15-44 years and contributed 0.7% of all deaths
in the age group. The Enquiry identified 106 Direct maternal deaths and 155 Indirect
maternal deaths, suggesting that only 57% of maternal deaths mention the pregnancy at
death registration (Tables 21.1 and 21.2). Work is currently being undertaken to assess
the feasibility of identifying further deaths by linking women’s death certificates with
recent birth registrations.

Maternities are pregnancies that result in a live birth at any gestation or a stillbirth
occurring at 24 weeks of completed gestation or later. Statistics on these outcomes can
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Table 21.1 Direct and Indirect maternal deaths and mortality rates per 100,000 maternities as reported to
the Registrars General (ONS) and to the Enquiry; United Kingdom 1985-2002

Maternal Total Direct and

deaths known Direct deaths Indirect deaths Indirect deaths

to Registrars known to the known to the known to the Total

General (ONS) Enquiry Enquiry Enquiry maternities
Triennium (n) Rate (n) Rate (n) Rate (n) Rate (n)
1985-1987 174 7.7 139 6.1 84 3.7 223 9.8 2,268,766
1988-1990 171 7.2 145 6.1 93 3.9 238 10.0 2,360,309
1991-1993 149 6.4* 128 5.5 100 4.3 228 9.8 2,315,204
1994-1996 175 8.0 134 6.1 134 6.1 268 12.2 2,197,640
1997-1999 142 6.7** 106 5.0 136 6.4 242 11.4 2,123,614
2000-2002 148 7.4 106 5.3 155 7.8 261 13.1 1,997,472

Source: Office for National Statistics; General Records Office, Scotland; General Records Office, Northern Ireland.

* Final ONS revised figures for 1991-93. The rate available at the time for the publication of the 1991-93 Report was 6.0.
** England and Wales figures for 1994 onwards now include underlying cause and mentions (ICD9 630-676); the rate for
1994-96 in the previous Report was 7.4.

be given with great confidence, since they are required by law to be registered. However,
since not all pregnancies result in a registrable live or stillbirth it is impossible to know
the exact number of pregnancies that occurred during this or any preceding triennium.
Other outcomes of a pregnancy can be a legal termination (which is also registrable by
law), an embryonic death (at less than 24 weeks) or an ectopic pregnancy.

Therefore, the number of pregnancies is estimated from a combination of the number of
maternities, together with legal terminations, hospital admissions for embryonic death
and ectopic pregnancies, and an adjustment to allow for the period of gestation and
maternal ages at conception. The estimated number of pregnancies and the components
of this estimate are shown in Table 21.3. Data in earlier Reports were given for England
and Wales only and these are included for comparison. The resulting total is still an
underestimate of the actual number of pregnancies, since these figures do not include
other pregnancies that miscarry early, those where the woman is not admitted to hospital
or, indeed, those where the woman herself does not know she is pregnant. Studies have
estimated that up to 50% of all pregnancies may result in a spontaneous miscarriage
(a miscarriage before 24 weeks of gestation) and the majority of these are lost prior
to implantation or within the first 4 weeks of pregnancy. Therefore, estimates differ

Table 21.2 Mortality rates per million female population aged 15-44 years, all causes and maternal deaths;
United Kingdom 1979-2002

Deaths in age group due

Triennium All causes Maternal deaths to maternal causes (%)
1979-81 697.2 6.6 1.0
1982-84 641.7 4.7 0.7
1985-87 622.5 4.2 0.7
1988-90 625.9 4.1 0.7
1991-93 608.1 4.0 0.7
1994-96 610.3 4.8 0.8
1997-99 599.2 3.9 0.6
2000-02 583.9 4.0 0.7

1994-2002 England and Wales includes underlying cause and mentions (ICD9 630-676, ICD10 O00-099).
Sources: Office for National Statistics, General Records Office: Scotland, General Records Office: Northern Ireland.
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Table 21.3  Estimated pregnancies (in thousands); England and Wales 1976-93 and United Kingdom

1991-2002
Legal Spontaneous Ectopic Total estimated

Triennia Maternities abortions abortions pregnancies pregnancies
England and Wales

1976-78 1781.3 324.6 158.3* 11.6 2275.8
1979-81 1910.9 380.5 134.3** 12.1 2437.8
1982-84 1905.8 393.1 113.6* 14.4 2426.9
1985-87 1987.9 451.1 N/A N/A 2439.0
1988-90 2073.0 512.7 277.2% 24.0 2886.9
1991-93 2045.3 485.7 233.8** 27.0 2791.8
United Kingdom

1991-93 2315.2 525.7 266.4** 30.2 3137.4
1994-96 2197.6 518.8 164.7** 335 2914.6
1997-99 2123.6 564.1 153.6** 31.9 2873.3
2000-02 1997.5 568.8 143.1%* 30.1 2739.4
Percentage 72.9 20.8 5.2 1.1 100.0

N/A = not available.

* |CD (8th revision) 640-645.

**|CD (9th revision) 634-638.

** 1CD (9th revision) 634 and ICD (10th revision) O03.

Sources: Birth statistics Series FM1, Abortion statistics Series AB, Department of Health: Hospital Episodes Statistics, Welsh
Office: Hospital Activity Analysis, Scottish Morbidity Records (SMR) 1 Inpatients and Daycases Acute, Scottish Morbidity Records
(SMR) 2 Inpatients and Daycases Maternity, DHSS Northern Ireland.

between studies because fetal loss before 4 weeks in particular is very hard to estimate.

It has been estimated that up to 35% of fertilised ova may be lost before the first missed
C

period.

Using the available sources of data, ONS estimated that 73% of pregnancies in the UK
between 2000 and 2002 led to a maternity resulting in one or more registrable live or
stillbirths. A further 21% of pregnancies were legally terminated under the 1976 Abortion
Act. The remaining 6% of known pregnancies were admitted to hospital following an
embryonic death or an ectopic pregnancy. Embryonic deaths that resulted in a day
stay or in women who were not admitted to hospital are not included in this data.
The absolute numbers and the percentage distribution of the outcomes of the estimated
pregnancies during 2000-02 are very similar to those in the previous triennia. The
striking changes in the estimated number of embryonic deaths and ectopic pregnancies
between 1982-84 and 1988-90 are most likely due to the different ways the data were
collected during these triennia and the different sampling and grossing up procedures
used. There appears to be no obvious change in clinical patterns over this period that
could have contributed to this increase in number.

Some women die following legal (and in the past, illegal) abortion. Since the introduction
of legal abortion in 1968, following the 1967 Abortion Act in England, Wales and
Scotland, and up to the end of 2002 over five million legal terminations of pregnancy
have been carried out for residents of Great Britain. The Abortion Act of 1967 does
not apply to Northern Ireland, where only a small number of legal terminations are
performed each year on medical grounds under the case law that applied in England
and Wales before the Abortion Act 1967. However, some women from Northern Ireland
have legal terminations in Great Britain (these abortions are not included in the following
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Table 21.4 Legal abortions and abortion rate in Great Britain to women resident in Great Britain;

1988-2002
Triennia Abortions (n) Abortions per woman*
1988-90 543,217 0.44
1991-93 518,685 0.43
1994-96 513,283 0.44
1997-99 558,479 0.49
2000-02 563,371 0.50

* Calculated by summing age-specific abortion rates to standardise the population age distribution.

analysis). Between 2000 and 2002 4,491 women having an abortion in Great Britain
gave their usual address as Northern Ireland.

Table 21.4 shows both the number of legal abortions in Great Britain and the age
standardised abortion rate per woman (similar in calculation to a total fertility rate),
for last five triennia. Figure 21.1 shows the legal abortion rate for each individual year
over the period 1971-2002. The abortion rate shown here is the average number of
abortions per woman, if women experienced the abortion rates of a particular year for
their entire childbearing years. In 1971, just after the change in law regarding abortions,
the abortion rate was 0.28 abortions per woman. Since 1971, the abortion rate has
shown an overall upwards trend, although this rise has been interrupted by periods of
no growth and sometimes slight decrease in the rate. The abortion rate reached 0.50
abortions per woman aged 15-44 years in 1998 and has subsequently remained at
between 0.49 and 0.50.

Following the introduction of legal abortion the number of maternal deaths following
illegal abortions fell sharply. In 1970-72 (the first full triennium during which legal
abortion was available) there were 37 reported deaths from illegal abortion, falling to
one in 1979-80. No maternal deaths from illegal abortion have been reported since,
including for this triennium.

0.6+
0.5-
0.44

0.3

Abortions per woman

0.1+

0.0 T T T T T T
1970 1975 1980 1985 1990 1995 2000
Year

Figure 21.1  Abortion rate for women resident in Great Britain; 1971-2002
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Table 21.5 Total number of births (live and still) and total fertility rate; United Kingdom 1976-2002

Triennium Total births (1000s) Total fertility rate (per woman)
1976-78 2038.3 1.73
1979-81 2235.2 1.86
1982-84 2182.5 1.77
1985-87 2292.9 1.80
1988-90 2374.0 1.83
1991-93 2343.8 1.80
1994-96 2227.5 1.73
1997-99 2155.3 1.72
2000-02 2027.9 1.64

Note: Total fertility rate is only based on live births and is calculated by summing age-specific fertility rates to standardise for
the population age distribution.

Birth rates and fertility trends are important in the context of this Enquiry, as changes in
patterns of childbearing may affect the number of maternal deaths. Since the England
and Wales Enquiry started in 1952, joined by Scotland and Northern Ireland in 1985,
40.9 million births have been registered in the United Kingdom. The total number of
births and the total fertility rate (TFR) for the UK in each triennium since 1976-78 are
given in Table 21.5 and Figure 21.2 shows the TFR for the period 1960-2002. The TFR
is the average number of children a woman would have if she experienced the fertility
rates of a particular year for her entire childbearing years. The TFR standardises for the
changing age structure of the population and therefore shows changes in fertility over
time more accurately than other period measures of fertility.

Figure 21.2 shows the high fertility of the 1960s ‘baby boom’, where fertility increased
from 1960 peaking in 1964 at 2.95 children per women. During the 1970s there were
rapid declines in fertility and the TFR fell to a low of 1.69 in 1977. In the late 1970s,
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Figure 21.2 Total fertility rate; United Kingdom 1960-2002
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the TFR increased briefly before decreasing in the early 1980s to around 1.8 children
per woman, remaining around this level throughout the 1980s. Then, throughout the
1990s, the TFR slowly decreased and in 2002 the UK TFR was 1.64 children per woman.
Fertility patterns in the four constituent countries of the UK follow the same pattern but
the TFR is always higher in Northern Ireland than for the other countries. Data on birth
order, from births within marriage,"” indicate that this is due, at least in part, to women
in Northern Ireland having on average more children. In 2000-02, 32% of births within
marriage in Northern Ireland were third or higher-order births, compared with 23% of
births in England and Wales. In 2000-02 the Northern Irish TFR was 1.78 compared
with 1.65 in England and Wales. Scottish fertility has undergone a noticeable decline
in the last decade and in 2000-02 the Scottish TFR reached a low of 1.48.

These changes in the TFR since 1977 conceal wider medical and social changes affecting
reproductive epidemiology. Reduced perinatal and infant mortality means more babies
are surviving into childhood. An increasing proportion of births occur outside marriage
and there are changing patterns in the age at which women have children.

The patterns of fertility by mean age at childbearing and mean age at first birth have
changed greatly over the last 50 years. However, some of the change has been due to
the changing population distribution. Currently, there are larger numbers of women at
older ages, reflecting previous birth generation sizes and this contributes to the trend of
increasing mean age at childbearing. In 2002, the mean age at childbearing was 29.3
years. However, if the current age structure of the population is controlled for, then
the mean age at childbearing in 2002 was 28.7 years. Figure 21.3 shows the change
in the age standardised mean age at childbearing since 1966. The 1960s ‘baby boom’
was associated with women starting childbearing earlier and therefore mean age at
childbearing fell during the late 1960s, reaching a low of 26.4 years in 1974. Since then
standardised mean age at childbearing has steadily increased (although at a different rate
to the unstandardised age). The rise in standardised mean age at childbearing is a result
of fertility rates increasing among women in their thirties and forties and conversely
declining for women in their twenties.

Table 21.6 shows the percentage distribution of all live births in England and Wales
by age at childbirth and age at first birth for the last five triennia. The data shown
in Table 21.6 is only available for England and Wales but the trends shown here are
applicable to the UK as a whole. The move towards women having children later in their
childbearing years is clearly shown in the table. The percentage of all births that were
to women aged 35 years or over more than doubled between 1988-90 and 2000-02,
while the percentage of women having a first birth at 35 years or over has nearly trebled
since 1988-90. Over the same time, both the percentage of all births and first births
occurring to women aged 20-24 years has declined by around ten percentage points.
This trend is in part due to changes in the population age structure of women. However,
it also reflects other life-course changes, such as increased time spent in education and
increasing mean age at marriage.

0 Birth order data for the different countries of the UK is only available for births within marriage, because the number
of previous live births is only recorded at registration for births occurring within marriage. England and Wales produces
estimates of birth order for all births, but this data is not published for Northern Ireland or Scotland.
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Figure 21.3 Standardised mean age at childbearing; United Kingdom 1966-2002

These changes in timing of childbirth can make an important contribution to mater-
nal mortality because the risk of maternal mortality becomes higher with increasing
age at childbirth. Studies have concluded that women aged 35 years or over have a
higher frequency of various adverse reproductive events: infertility, spontaneous mis-
carriage, pregnancy complications (such as caesarean section, high blood pressure,
pre-eclampsia), congenital abnormalities, maternal mortality and perinatal mortality,
than do younger women.?

Table 21.6 Percentage distribution of all live births by age and age at first birth; England & Wales

1988-2002
1988-90 1991-93 1994-96 1997-99 2000-02

Age (years)

<20 8 7 7 8 7
20-24 27 24 20 18 18
25-29 35 35 34 30 27
30-34 21 24 28 30 30
35-39 7 8 10 12 15
40+ 1 1 2 2 3
Total 100 100 100 100 100
Age (years) at first birth:

<20 16 14 14 16 15
20-24 33 30 25 23 23
25-29 33 34 34 31 27
30-34 14 17 21 23 24
35+ 4 5 6 8 10
Total 100 100 100 100 100

Source: Office for National Statistics.
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Table 21.7 Percentage distribution of all live births by parity; England and Wales 1988-2002

Parity 1988-90 1991-93 1994-96 1997-99 2000-02
0 42 41 41 41 42
1 34 34 35 35 35
2 15 15 15 15 15
3 5 6 6 6 5
4 3 3 3 3 3
Total 100 100 100 100 100

Source: Office for National Statistics.

Parity is the number of live births a woman has had; that is, a woman who has had one
live birth has a parity of one. Patterns of fertility in terms of parity have remained essen-
tially constant over the last five triennia. Table 21.7 shows the distribution of births by
mother’s parity for the last five triennia. The data shown in Table 21.7 are only available
for England and Wales, but the trends shown here are applicable to the UK as a whole.
None of the percentages have differed by more than one percentage point over the last
five triennia. In 2000-02, the majority of births were to women who had never had a birth
before (parity zero) while only 23% of births were to women of a parity of two or higher.

Over the last 50 years there have been large changes in the patterns of maternities by
marital status. The number and percentage of all births occurring outside of marriage
has greatly increased. This increase has occurred across all four countries of the UK
but the patterns of increase and current percentage of births outside marriage differs
between the countries, as shown in Figure 21.4. For the past ten years, Wales has had
the fastest rate of increase and currently half of all births in Wales occur outside of
marriage. Northern Ireland has shown a similar rate of increase, but for the last three
decades it has always had the lowest proportion of births occurring outside of marriage
of the four countries of the UK (34% in 2002). England and Scotland had a similar rate of
increase up until about 1996 but, since then, the percentage of births taking place outside
marriage has been increasing faster in Scotland than in England. In 2002, 40% of births
occurred outside marriage in England, while this figure was 44% in Scotland.

The increase in births outside marriage has mostly been concentrated in births that are
jointly registered, in particular among those where the parents give the same address.
In 2002, 59% of births in the UK occurred inside marriage. Of the remaining births that
occurred outside marriage, 33% were jointly registered and 7% were registered by the
mother alone. The proportion of births occurring outside marriage and registered by one
parent has remained at between 6-8% for the last two decades.

Since 1994, ethnic origin has been collected on the Enquiry notification forms. There-
fore, to place this data in context, it would be ideal to compare it with the proportion of
maternities by the mother’s ethnic origin. Unfortunately, however, ethnic origin is not
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