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recur in a subsequent pregnancy. Previous
studies have reported an increased risk of
PPH with a previous occurrence, but these
studies relied on self-report of previous PPH
status,4,5 were hospital-based and not popu-
lation-based,5,6 involved small numbers of
women,7 excluded caesarean deliveries,5-7
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ABSTRACT

Objective:  To determine the risk of occurrence and recurrence of postpartum 
haemorrhage (excessive bleeding after childbirth) among women having at least 
two consecutive pregnancies.
Design and setting:  Population-based study using longitudinally linked hospital 

arge and birth records from New South Wales for the period 1 January 1994 to 
ecember 2002.
cipants:  All 125 295 women having at least a first and second pregnancy 
ting in a singleton birth at > 400g or � 20 weeks’ gestation in the study period.
 outcome measures:  Risk of occurrence of postpartum haemorrhage (PPH) in any 
nancy, and of recurrence of PPH in subsequent (second and third) pregnancies.
lts:  5.8% of women (7327/125 295) had a PPH in their first pregnancy, and 4.5% 

(5318/117 968) had a first PPH in their second pregnancy. Among the 23 095 women who 
had three pregnancies in the study period, 4.4% (908/20 839) had a first PPH in their third 
pregnancy. The risk of recurrence in a second consecutive pregnancy was 14.8% (1082/
7327), and in a third consecutive pregnancy (after two previous PPHs) was 21.7% (43/198); 
even with an intervening pregnancy with no PPH (ie, PPH in the first and third 
pregnancies only), the risk for the third pregnancy was 10.2% (111/1085).
Conclusions:  These consistently elevated risks of recurrence highlight the need for 
women with a history of PPH to have active management of the third stage of labour 
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and to give birth in a hospital that has onsite blood cross-match facilities.
os
ex
is P
 tpartum haemorrhage (PPH) —

cessive bleeding after childbirth —
one of the leading causes of mater-

nal mortality in the developed world.1 The
incidence of PPH is increasing.2-4 PPH may
arise de novo in any pregnancy, and may

and ignored parity.5 The probability that
maternal conditions like PPH will occur or
recur informs clinical decision making,
maternity service provision and guideline
development.8

Given Australia’s geography and popula-
tion distribution, ensuring that women give
birth in hospitals that have the facilities to
care for them and their babies relies on a
system of regionalised care. The ability to
identify antenatal risk, allowing transfer of
mothers before they give birth, is key to
successful regionalised maternity care. Trans-
fer of mothers to appropriate facilities before
they give birth has been shown to lower rates
of perinatal mortality and morbidity and
reduce periods of hospitalisation compared
with postnatal–neonatal transfers.9,10 Quan-
tifying the probability of an adverse event
will identify mothers who are likely to need
increased care and monitoring, thus mini-
mising or avoiding future maternal and peri-
natal morbidity and mortality.

Here, we report the risk of occurrence and
recurrence of PPH in subsequent pregnan-
cies as determined using record linkage of
women’s singleton pregnancies over time.

METHODS

Data relating to consecutive singleton preg-
nancies and PPH were obtained from popu-
lation-based linked birth and hospital-
discharge records that were probabilistically
linked and de-identified by the New South
Wales Department of Health using previ-
ously described methods.11,12

These data were used to identify women
having at least a first and second singleton
pregnancy resulting in a birth at > 400g or

� 20 weeks’ gestation in the period 1 Janu-
ary 1994 to 31 December 2002. Women
with a first delivery before 1994, with preg-
nancies that were not consecutive, or with
parity data missing for any pregnancy were
excluded.

PPH was diagnosed during the birth
admission by attending obstetricians, clini-
cians or midwives according to the Austra-
l ia n v ers i on o f  the  In te r na t ion a l
classification of diseases guidelines (500 mL
or more of blood loss after vaginal delivery
or 750 mL or more after a caesarean
delivery13,14). Validation of PPH recording
against medical records has shown that PPH
rates are under-enumerated (sensitivity
58.6%), but with high specificity (99.8%)15

indicating few false-positive reports. We did
not include blood transfusions as a marker
of severity in our primary definition and
analysis of PPH because of a dramatic linear
(squared correlation coefficient [R2], 0.92)
increase in the year-by-year transfusion rate
among women with PPH during the study
period (2% in 1994 to 12% in 2002).2

Consequently, the transfusion rate was
higher in the first and subsequent pregnan-

cies that occurred later in the study period.
However, we undertook a secondary analy-
sis to see if the patterns of occurrence and
recurrence were similar when a more strin-
gent definition of PPH (PPH with transfu-
sion) was used while accounting for this
background increase in transfusion rates.

Mode of delivery was identified from the
birth data: caesarean deliveries included
those with and without labour; vaginal
deliveries included instrumental vaginal
deliveries.

Statistical analysis
We determined the risk of the first occur-
rence of PPH in first, second or third preg-
nancies, and the risk of recurrence for
women with a history of PPH in their first
and/or second pregnancies using contin-
gency table analysis. Risk ratios (RRs) and
95% confidence intervals were calculated
for the recurrence risk in second and third
pregnancies compared with women with no
history of PPH in the equivalent pregnancy.

The study was approved by the Univer-
sity of Sydney Human Research Ethics
Committee.
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RESULTS
After excluding 45 640 women with a first
delivery before 1994, 11 572 with pregnan-
cies that were not consecutive and 442 with
parity data missing for any pregnancy, data
for 125 295 women having at least a first
and second singleton pregnancy resulting in
a birth at > 400g or � 20 weeks’ gestation in
the study period were available for analysis.
Of these women, 23 095 had at least three
consecutive singleton pregnancies.

Among the 125 295 women with consec-
utive pregnancies, 5.8% had a PPH in their
first pregnancy, and, of these, 14.8% went
on to have a recurrent PPH in their second
pregnancy (Box). This represents a risk of
recurrent PPH 3.3 times higher than for
women with no history of PPH (RR, 3.3;
95% CI, 3.1–3.5). The recurrence risk rose
to 21.7% for women who had had two prior
PPHs compared with 4.4% for those with no
history of PPH (RR, 5.0; 95% CI, 3.8–6.5).
Findings were similar when the first PPH
occurred in the second pregnancy (4.5%)
and then the subsequent pregnancy (14.3%)
(Box). In women who had an intervening
pregnancy without a PPH (ie, a PPH in a first
and third pregnancy only) the risk of PPH
recurrence in the third pregnancy was
10.2% (Box).

A similar pattern of occurrence and recur-
rence was found when PPH was redefined as
requiring transfusion, and prior-year trans-
fusion rates were trend-adjusted to match

the 2002 base transfusion rates — 0.7%
PPH in the first pregnancy; 0.5% first PPH
occurrence in the second pregnancy and
5.9% recurrent PPH in the second preg-
nancy (RR, 11.4; 95% CI, 7.9–16.5). Two
women who had a PPH requiring transfu-
sion in both their first and second pregnan-
cies had third pregnancies, and one had a
third PPH requiring a transfusion.

The increased risk of recurrence was also
evident when mode of delivery was taken
into account. For women with consecutive
vaginal births, risks were: 6.2% PPH in the
first pregnancy; 4.8% first PPH occurrence
in the second pregnancy; 16.5% recurrent
PPH in the second pregnancy (RR, 2.7; 95%
CI, 2.5–2.8); 4.3% first PPH occurrence in
the third pregnancy; and 22.5% for a third
PPH (RR, 3.6; 95% CI, 2.7–4.8). For women
with consecutive caesarean births, risks
were: 3.2% PPH in the first pregnancy; 1.9%
first PPH occurrence in the second preg-
nancy; and 4.9% recurrent PPH in the sec-
ond pregnancy (RR, 1.5; 95% CI, 1.1–2.2).
Six women who had PPHs at their first two
caesarean births had third caesarean births,
and two had a PPH.

DISCUSSION
Our study shows a remarkable consistency
in the risk of first PPH occurrence, regard-
less of parity, and an increased risk of PPH
recurrence. We found that the risk of a first
PPH in any pregnancy is one in 20 (risk of

about 5%), while the risk of recurrent PPHs
increases to one in seven for a second
pregnancy and one in five for a third. The
risk of a recurrent PPH in subsequent preg-
nancies is substantially elevated even when
an intervening pregnancy is uneventful.
Although the risk of first PPH requiring
transfusion was much lower (<1%), it was
again consistent by parity and the recur-
rence risk was very high. Women who had a
first PPH requiring transfusion were 11
times more likely to have a recurrent PPH
with transfusion than women with no prior
history of PPH requiring transfusion.

The strengths of our study include the use
of longitudinal population-based data, giv-
ing us access to data on rare outcomes16 and
the use of validated obstetric items for
which accuracy and reliability of reporting
have been quantified.15,17 Weaknesses of
our study include the inability to assess the
severity of PPH and to differentiate between
whether the third stage of labour was man-
aged actively (using a prophylactic oxytocic
medication before delivery of the placenta,
early cord clamping and cutting, controlled
umbilical cord traction) or expectantly
(allowing the placenta to deliver spontan-
eously or aided by gravity or nipple stimula-
tion).18 While it is possible that recording of
recurrent PPHs is subject to recording bias
(having been previously identified as having
a PPH may increase the likelihood of further
recording), this is unlikely to explain such a
large increase in risk.

The recurrence risk we report (RR, 3.3; CI,
3.1–3.5) is very similar to that found in the
few previous studies that have been under-
taken. The three other studies found that
having a history of PPH increased the risk of a
recurrence of PPH in a subsequent pregnancy
by between 2.2 and 3.3 times compared with
women with no history of PPH.5-7 The only
other study to investigate recurrence in a
third pregnancy found that 25% of women
(compared with 22% in our study) with two
prior consecutive pregnancies with a PPH
went on to have a third PPH.7 It should be
noted that all previous studies limited analy-
ses to women with consecutive vaginal deliv-
eries, primarily because quantifying the risk
of PPH recurrence was not the primary focus
of the study.5-7

We wish to stress that direct comparison
of PPH risk by obstetric interventions, such
as induction or augmentation of labour or
mode of delivery, is problematic. Such inter-
ventions are inextricably linked to other risk
factors for PPH including maternal medical
conditions, placental abnormalities, pro-

Occurrence and recurrence of postpartum haemorrhage among consecutive 
singleton pregnancies, New South Wales, 1994–2002

Note: All first pregnancy records have a second pregnancy record, but not all second pregnancy records have 
a third pregnancy recorded. 
* Occurrence; † Recurrence; ‡ Recurrence with an intervening uneventful pregnancy. § Proportions are 
calculated based on women who went on to have a third pregnancy. ◆

First 
pregnancy 

125 295
women

Second
pregnancy

125 295
women

Third
pregnancy

23 095 
women

Postpartum 
haemorrhage 
7327 women 

5.8%*

No postpartum 
haemorrhage 

117 968 women 
94.2%

Postpartum 
haemorrhage 
1082 women 

14.8%†

No postpartum 
haemorrhage 
6245 women 

85.2%

Postpartum 
haemorrhage 
5318 women 

4.5%

No postpartum 
haemorrhage 

112 650 women 
95.5%

Postpartum 
haemorrhage 

43/198 women 
21.7%†§

Postpartum 
haemorrhage 

111/1085 women 
10.2%‡§

Postpartum 
haemorrhage 

139/973 women 
14.3%†§

Postpartum 
haemorrhage

908/20 839 women 
4.4%*§
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longed labour, genital tract trauma and fetal
size. For example, placental abnormalities
are associated with PPH risk but are also an
indication for caesarean delivery.19 Neither
the reasons for interventions, nor the tem-
poral sequence of events can be determined
from population health datasets. Therefore,
attributing risk to an intervention could be
misleading. Consequently, our data on PPH
recurrence by mode of delivery should be
interpreted with caution. Although the
absolute risk of PPH was lower for women
having caesarean sections, this may be
related to the higher blood loss needed to
fulfil the definition of PPH after a caesarean
section,13,14 the difficulty estimating blood
loss at caesarean section,20 and differential
under-reporting in population health data-
sets by mode of delivery (sensitivity of PPH
reporting for vaginal births, 77%; and cae-
sarean sections, 43%).21 Furthermore, strat-
ifying results by mode of delivery results in
very small numbers of women with recur-
rent events, particularly among third preg-
nancies. We do not believe our study
provides sufficient detail on timing and indi-
cations for delivery to make recommenda-
tions about future mode of delivery.
However, importantly, regardless of the
mode of delivery there was an increased risk
of recurrent PPH.

Longitudinally linked population health
data present a unique opportunity to study
recurrence risks — using large sample sizes
with consistent reporting over time facilitating
generalisable results.22 Our cohort could be
extended as more data become available, thus
increasing the number of women with consec-
utive births and improving the precision of our
recurrence estimates. Furthermore, linkage of
birth records to subsequent hospital admis-
sions would enable ascertainment of addi-
tional secondary PPHs (occurring between 24
hours and 12 weeks after birth).

As PPH is a major cause of maternal mor-
bidity and mortality,23,24 and the risk of
recurrent PPH is high, we suggest that
women with a PPH in a prior pregnancy
should be delivered in hospitals with onsite
blood cross-match facilities. In NSW, only 4%
of hospitals providing maternity care do not
have cross-match facilities (all are small rural
hospitals) and, in making this recommenda-
tion, we calculate that only 178 (2.1/1000) of
the 85 000 women giving birth in NSW
would be affected by a policy recommending
delivery in a hospital with an onsite blood-
bank for women with a prior PPH.

Reporting the risks of recurrent PPH
enables informed risk-counselling of preg-

nant women about the most appropriate
place to give birth and the need for rigorous
application of active management of the
third stage of labour.18 If one in seven
women will have a second PPH and one in
five women who have had a second will
have a third PPH, consideration should be
given to subsequent delivery in a hospital
that has onsite cross-match facilities.
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