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Abstract

Background: Stillbirth is a devastating pregnancy outcome. In 2020, there were 2273 stillbirths in Australia. Up to 80% of affected
patients become pregnant again within 12 to 18 months. However, subsequent pregnancies are often accompanied by both medical
and emotional challenges. The primary aim of this study was to describe the antenatal, birth, and neonatal outcomes of pregnancy
following a previous stillbirth, and to inform the establishment of a Pregnancy After Loss Clinic (PALC) at our institution. Secondary
aims were to describe the characteristics of the index stillbirth and to explore potential differences in antenatal care and pregnancy
outcomes in the subsequent pregnancy based on the gestational age and mode of the index stillbirth. Methods: This was a 3-year, single-
centre retrospective quantitative cohort study investigating patients who completed a pregnancy beyond 20 weeks at the Royal Women’s
Hospital between January 1, 2020, and December 31, 2022, following a previous pregnancy that ended in stillbirth. Descriptive statistical
analyses and subgroup analyses were conducted to investigate the extent of care and outcomes in the subsequent pregnancy, based on the
gestational age (<28 weeks or >28 weeks) and mode (fetal death in utero or termination of pregnancy) of index stillbirth. Results: Our
study included 114 women and 120 infants. On average, 38 women with a history of stillbirth presented to the Royal Women’s Hospital
each year. Most pregnancies followed fetal death in utero due to fetal anomaly. These women conceived again within 1.8 years of their
index stillbirth and received increased antenatal surveillance. There were high rates of labour induction (39.5%, n = 45) and caesarean
delivery (41.3%, n = 47). Nearly a quarter of neonates were admitted to subsequent neonatal care (23.3%, n = 28). However, overall
neonatal outcomes were reassuring, with most infants born at term (75.4%, n = 86) and a mean birthweight of 2945.0 g (95% confidence
interval (CI): 2795.3-3094.5 g). Conclusions: Pregnancy following a previous stillbirth involves increased care provision and higher
rates of intervention, but both pregnancy and neonatal outcomes are otherwise reassuring.
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1. Introduction nant following a previous loss can include significant anx-
iety, depressive and post-traumatic syndrome symptoms,
delayed antenatal attachment, isolation, and fear [8,9]. In
addition, different aspects of antenatal care can also be trig-
gering or come with conflicting emotional responses [8].
Providing a dedicated, individualised, consultant-led
antenatal service providing continuity of care and emo-
tional support is important to ameliorate perinatal anxiety
and stress, aid with the navigation through grief, and im-
prove the pregnancy experience. In addition, the most re-
cent Stillbirth CRE guideline (Approach to care | Stillbirth

Stillbirth is a devastating outcome of pregnancy. In
Australia, stillbirth is defined as “the birth of an infant of at
least 20 weeks’ gestation or if gestation is unknown, weigh-
ing at least 400 grams, which shows no signs of life after
birth” [1]. In 2020, there were 2273 stillbirths, or 7.7 still-
births per 1000 births in Australia [1]. Furthermore in 2022,
of the 8292 births at the Royal Women’s Hospital (Parkville
and Sandringham), stillbirth accounted for 1.5% (n = 124)
of them [1,2].

Research shows that many patients who experience
stillbirth will start thinking about conceiving again early on,
and up to 80% become pregnant again within the next 12 to
18 months [3—5]. However, pregnancy after previous still-
birth comes with both medical and emotional challenges. A
history of pregnancy loss increases risks of complications
in a subsequent pregnancy; these include placenta-mediated
complications such as pre-eclampsia, fetal growth restric-
tion and abruption, premature birth, induction of labour
and low birthweight [6—8]. The experience of those preg-

CRE eLearning) outlines considerations for specific care
needs for women in a subsequent pregnancy after stillbirth.
The findings of our study will support the establishment of
a dedicated Pregnancy After Loss Clinic (PALC) for par-
ents with a history of stillbirth, as part of The Women’s
Strategic Plan (2022-2025) to improve patient experience,
meet growing demand, and change people’s expectations
towards health care [10].
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The primary aim of this study was to describe the ante-
natal, birth and neonatal outcomes of pregnancy after previ-
ous stillbirth. Secondary aims include describing the char-
acteristics of the index stillbirth, and if gestational period
of stillbirth, and whether the index stillbirth was fetal death
in utero or termination of pregnancy, has implications on
the extent of antenatal care, birth and neonatal outcomes in
future pregnancies.

2. Methods

In this study, ‘stillbirth’ refers to “the birth of an infant
at or after 20 weeks’ gestation, or, if gestation is unknown,
weighing at least 400 grams, and showing no signs of life
after birth”. ‘Recurrent stillbirth’ refers to the occurrence of
stillbirths in two consecutive pregnancies. “Woman’ refers
the person who is pregnant and gives birth and encompasses
a diverse spectrum of gender identities.

This study was a 3-year single-centre retrospective
cohort study conducted at the Royal Women’s Hospital
(RWH) in Victoria, Australia’s first and leading special-
ist maternity hospital with over 7000 births annually. In-
dividual patient consent to participate was not obtained,
as this was a cohort study with approval by the institu-
tional ethics committee. Ethics approval was acquired
by the Royal Women’s Hospital Research Committee and
Royal Women’s Hospital Human Research Ethics Commit-
tee (Project ID: AQA23/13), in accordance with the princi-
ples outlined in the Declaration of Helsinki.

Patients who completed a pregnancy beyond 20 weeks
at the Royal Women’s Hospital between January 1, 2020,
and December 31, 2022, whose previous pregnancy ended
in stillbirth, were identified by a hospital Data and Sys-
tems Manager using the Victorian Perinatal Data Collec-
tion database, which collects and analyses information on
the obstetric conditions, procedures, and outcomes of ev-
ery birth in Australia. The 3-year time frame was chosen in
consideration of the logistical challenges in accessing data
and medical records prior to the introduction of the Elec-
tronic Medical Record (Epic) at the hospital. This resulted
in a total sample size of 114 women and 120 infants.

We collected data in the following categories: ma-
ternal demographics, index stillbirth, and the antenatal,
birth, and neonatal outcomes in subsequent pregnancy. The
causes of stillbirth were classified per the major categories
of the Perinatal Society of Australia and New Zealand Peri-
natal Death Classification system (PSANZ-PDC) [11].

A descriptive statistical approach was chosen in con-
sideration for our sample size and stated objective of our
study. Data was analysed using SPSS Version 29 (IBM
SPSS Statistics, Chicago, IL, USA). Categorical variables
are displayed as frequencies with the corresponding num-
ber of subjects, with all category cut-offs based on those
reported by the Australian Institute of Health and Welfare,
except for the total number of antenatal ultrasounds, which

they did not study [1]. Continuous variables are displayed
as the mean value with 95% confidence intervals (CI).

Subgroup analyses were conducted to identify any dif-
ferences in the extent of antenatal care and pregnancy out-
comes of patients depending on gestation (<28 or >28
weeks) and mode (fetal death in utero or termination of
pregnancy) of stillbirth. The Chi-squared test was used
to compare categorical variables where the expected fre-
quency was 5 or more. Fisher’s exact test was used to com-
pare categorical variables where the expected frequency
was less than 5. The independent samples #-test, with two-
sided p and equal variance not assumed, was used to com-
pare the means of quantitative variables. Data is presented
as frequencies and percentages, with accompanying p val-
ues.

3. Results
3.1 Maternal Demographics

114 women whose previous pregnancy ended in still-
birth gave birth at the Royal Women’s Hospital between
2020 and 2022 inclusive. This accounted for 120 infants,
including 4 sets of twins and 1 set of triplets. The mean
maternal age at birth was 32.9 years (95% CI, 32.0-33.9).
The mean maternal body mass index (BMI) pre-pregnancy
was 26.5 kg/m? (95% CI, 25.3-27.7), with 26.3% (n = 30)
and 21.1% (n = 24) of women having overweight (25.0—
29.9 kg/m?) and obese (>30.0 kg/m?) BMIs respectively.

Prior to their pregnancy, most patients had a parity of
one (46.5%, n = 53) or two (31.6%, n = 36), identified as
neither Aboriginal nor Torres Strait Islander (94.7%, n =
108), and were non-smokers at less than 20 weeks’ gesta-
tion (93.9%, n = 107). Those who did smoke (6.1%, n =
7) all continued to do so for the rest of their pregnancy.
Most pregnancies were spontaneously conceived (93.0%,
n = 106). Most patients did not have pre-existing diabetes
mellitus (95.6%, n=109) or hypertension (99.1%, n=113)
(Table 1).

3.2 Index Stillbirth

The mean gestational age at which stillbirths occurred
was 27.2 weeks (95% CI, 26.0-28.3, not stated n = 2). Most
stillbirths occurred prior to 28 weeks’ gestation (64.9%, n
= 74), and were fetal deaths in utero (72.8%, n = 83) as
opposed to terminations of pregnancy (27.2%, n = 31).

Per patient records, the leading three causes of still-
birth overall were congenital fetal anomaly (28.9%, n=33),
unexplained antepartum fetal death (14.0%, n=16) and pla-
cental dysfunction (14.0%, n = 16). Per patient records, the
leading three causes of fetal death in utero were unexplained
antepartum fetal death (19.3%, n = 16), placental dysfunc-
tion (16.9%, n = 14) and spontaneous preterm labour or
rupture of membranes (10.8%, n = 9). The leading cause
of termination of pregnancy alone was by far congenital
fetal anomaly (80.6%, n = 25), followed by maternal psy-
chosocial indications (9.7%, n = 3) and placental dysfunc-
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Table 1. Population and health demographics of women at
the time of their subsequent pregnancy after previous

stillbirth.

Age (years) Count (n=114) %
<20 2 1.8
20-24 8 7.0
25-29 21 18.4
30-34 41 36.0
35-40 35 30.7
40 and over 7 6.1

Gravidity
2 35 30.7
3 31 27.2
4 22 19.3
5 or more 26 22.8

Parity
1 53 46.5
2 36 31.6
3 16 14.0
4 4 3.5
5 or more 5 44

Indigenous Status
Neither Aboriginal nor Torres Strait Islander 108 94.7
Aboriginal but not Torres Strait Islander 6 53

Pre-pregnancy BMI (kg/m?)

Overweight (25.0-29.9) 30 26.3
Obese (>30.0) 24 21.1

Smoking status at <20 weeks
Non-smoker 107 93.9
Smoker 7 6.1

Use of artificial reproductive therapy
No 106 93.0
Yes 6 53
Not stated 2 1.7

Pre-existing diabetes mellitus
None 109 95.6
Type 2 3 2.6
Type 1 2 1.8

Pre-existing hypertension
None 113 99.1
BMI, body mass index.

tion (6.5%, n = 2). Women gave birth again on average 1.8
years (95% CI, 1.5-2.1, not stated n = 19) after their previ-
ous stillbirth (Table 2).

3.3 Antenatal Care

The mean gestational age at first antenatal visit was
11.9 weeks (95% CI, 10.9-12.8, no antenatal care n = 1),
with approximately two-thirds of patients’ booking visits
occurring at less than 14 weeks (68.4%, n = 78). Most
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patients had an obstetrician as their main antenatal care
provider (88.6%, n = 101). One woman that did not seek
antenatal care due to psychosocial reasons relating to a com-
plex history of substance use disorder and involvement with
child protection services.

The mean number of antenatal ultrasounds women un-
derwent at the hospital was 5.9 (95% CI, 5.2-6.5, range 0—
17), with nearly three-quarters of patients having 3 to 10
ultrasounds (72.8%, n = 83). The mean number of antena-
tal visits to the hospital was 12.4 (95% CI, 11.2-13.6, range
0-40). These do not include ultrasounds or antenatal visits
outside of the hospital. 22.8% (n = 26) of women were di-
agnosed with gestational diabetes mellitus, most after 24
weeks of gestation (n = 17). Over a half of these women re-
quired management with insulin (61.5%, n = 16) (Table 3).

3.4 Birth Outcomes

Most women had an obstetrician as their intrapartum
lead carer (74.6%, n = 85). The average gestational age at
birth was 37.6 weeks (95% CI, 37.1-38.2), with majority
giving birth at term (75.4%, n = 86). The most common
mode of birth was a spontaneous vaginal birth (50.0%, n
= 57), followed by planned caesarean birth (20.2%, n =
23) and then unplanned caesarean section without labour
(15.8%, n = 18). The overall caesarean rate was 41.3% (n
=47).

Most women underwent an induction of labour
(39.5%, n = 45), of whom 66.7% (n = 30) had a spon-
taneous vaginal birth, 22.2% (n = 10) an assisted vaginal
birth and 11.1% (n = 5) proceeded to unplanned caesarean
section without labour. The mean estimated blood loss in
pregnancy was 464.9 mL (95% CI, 393.0-536.8). 28.0%
(n = 25) of patients experienced postpartum haemorrhage,
which we defined as >500 mL within 24 hours of birth, of
whom 10.7% (n = 3) required blood transfusion (Table 4).

3.5 Neonatal Outcomes

120 infants were born between 2020 and 2022, includ-
ing 4 sets of twins and 1 set of triplets. 97.5% (n = 117)
were liveborn and 2.5% (n = 3) were stillborn and died be-
fore labour. Of those three stillborn, two were fetal deaths
in utero due to antepartum haemorrhage and one was a med-
ical termination of pregnancy.

Of the two fetal deaths in utero, one of these occurred
at 29.9 weeks in a patient whose last stillbirth occurred 17
months prior at 36.0 weeks, due to severe fetal growth re-
striction <1st centile with abnormal dopplers. The other
of these occurred at 25.0 weeks in a patient whose last
stillbirth occurred three years prior at 24.7 weeks gesta-
tion, with unclear actiology due to the patient refusing care,
with long term disengagement with health services and sub-
stance abuse disorder.

The one termination of pregnancy at 25.0 weeks was
due to fetal craniosynostosis syndrome, secondary to a de
novo mutation identified on exome testing, in a patient
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Table 2. Characteristics of the index stillbirth, including the classification, timing and cause of stillbirth.

Classification of stillbirth Count (n = 114) %
Fetal death in utero 83 72.8
Termination of pregnancy 31 27.2
Gestational age at stillbirth
<28 weeks (Early) 74 64.9
>28 + 0 weeks (Late) 38 333
Not stated 2 1.8
Overall causes of stillbirth
Congenital fetal anomaly 33 28.9
Unknown, no records 17 14.9
Unexplained antepartum fetal death 16 14.0
Placental dysfunction or causative placental pathology 16 14.0
Spontaneous preterm labour or rupture of membranes 9 7.9
Antepartum haemorrhage 8 7.0
Specific perinatal conditions 6 53
Maternal psychosocial indications 3 2.6
Maternal medical condition 2 1.8
Perinatal infection 2 1.8
Congenital infection 1 0.9
Complications of multiple pregnancy 1 0.9
Causes of fetal death in utero Count (n = 83) %
Unknown, no records 17 20.5
Unexplained antepartum fetal death 16 19.3
Placental dysfunction or causative placental pathology 14 16.9
Spontaneous preterm labour or rupture of membranes 9 10.8
Congenital fetal anomaly 8 9.6
Antepartum haemorrhage 8 9.6
Specific perinatal conditions 6 7.2
Maternal condition 2 24
Perinatal infection 2 2.4
Complications of multiple pregnancy 1 1.2
Causes of termination of pregnancy Count (n =31) %
Congenital fetal anomaly 25 80.6
Maternal psychosocial indications 3 9.7
Placental dysfunction or causative placental pathology 2 6.5
Congenital infection 3.2

Causes of stillbirth, fetal death in utero and termination of pregnancy are classified per the

major categories of the Perinatal Society of Australia and New Zealand Perinatal Death Clas-

sification system (PSANZ-PDC).

whose last stillbirth seven months previously was also med-
ically terminated for a fetal anomaly. This patient subse-
quently had a liveborn baby at 38.7 weeks without compli-
cations one year later.

53.3% (n = 64) of infants were female. The mean
birthweight was 2945.0 g (95% CI,2795.3-3094.5 g). Most
babies had Apgar scores between 7 and 10 at both 1 minute
and 5 minutes (87.5%, n = 105 and 94.2%, n = 113 respec-
tively). 2.5% (n = 3) of infants were born with congenital
anomalies, all of which were identified antenatally. Two
were cardiac (truncus arteriosus, first-degree heart block)
and one was cranial (craniosynostoses) (Table 5).

23.3% (n = 28) of infants were admitted to neona-
tal care after birth, half to the neonatal intensive care unit
(53.6%, n=15) and half'to the special care nursey (46.4%, n
= 13). Of the 28 babies born pre-term (<37 weeks), 42.8%
(n=12) were admitted to neonatal intensive care. Of those
admitted to the neonatal intensive care unit, there is only
one known mortality at 80 days old due to severe cardiac
anomalies first detected in the antenatal period.

3.6 Sub-group Analysis Per Gestation

Years before next birth was unknown for 18 women
due to incomplete patient records, thus total number was
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Table 3. Antenatal outcomes of pregnancy after previous
stillbirth, including extent of antenatal care and antenatal

Table 4. Birth outcomes of pregnancy after previous

stillbirth, including timing, mode and indications for elective

complications. caesarean.

Gestational age at booking Count (n=114) % Gestation at birth Count (n=114) %
Less than 14 weeks 78 68.4 <37 weeks (Preterm) 28 24.6
14 to 20 weeks 30 26.3 >37 weeks (Term) 86 75.4
After 20 weeks 5 44 Mode of birth
No antenatal care ! 0.9 Spontaneous vaginal 57 50.0

Antenatal care provider Elective caesarean section 23 20.2
Obstetrician 101 88.6 Emergency caesarean section without labour 18 15.8
Midwife 11 9.6 Assisted vaginal 10 8.7
General Practitioner 1 0.9 Emergency caesarean section with labour 6 53
None 1 0.9 Labour

Number of antenatal visits Induction of labour 45 39.5
0 1 0.9 Spontaneous 36 31.6
1to6 9 7.9 No labour 33 28.9
Tt09 18 15.8 Lead intrapartum carer
10 or more 69 60:5 Obstetrician 85 74.6
Not stated 17 14.9 Midwife 28 246

Number of ultrasounds Not stated 1 0.9

0 7 6.1
1to2 8 7.0
3t0 10 83 72.8
10 to 20 16 14.0
Fetal growth restriction
Yes 3 2.6
No 111 97.4

Indication for elective caesarean Count (n=23) %

Repeat caesarean section 10 43.5
Obstructed labour 5 21.7
Poor obstetric history 3 13.0
Multiple gestation 3 13.0
Pregnancy related condition 1 43
Severe intrauterine growth restriction 1 43

Gestational diabetes mellitus

None 88 77.2
Diagnosed <24 weeks 9 7.9
Diagnosed >24 weeks 17 14.9
Management of gestational diabetes mellitus Count (n=26) %
Insulin 16 61.5
Diet and exercise 9 34.6
Oral hypoglycemics 1 3.8

94. The total number of antenatal visits was unknown for 15
women due to incomplete patient records, thus total number
was 97 (Table 6).

3.7 Sub-group Analysis Per Mode of Stillbirth

There was no significant relationship between neither
gestation (<28 vs. >28 weeks) or mode (fetal death in utero
vs. termination of pregnancy) of stillbirth, and the antenatal,
birth and neonatal outcomes of the subsequent pregnancy.
Namely, there was no statistically significant difference in
the gestational age at booking and the number of antenatal
visits or ultrasound scans, gestational age, mode of birth,
labour in subsequent pregnancy, livebirth rates and baby
birthweights (Table 7).
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4. Discussion
4.1 Maternal Baseline

Our results highlight a potential need for more lifestyle
counselling surrounding weight loss and smoking cessa-
tion, with the average BMI of 26.5 kg/m? corresponding
to the overweight category, and 6.1% of patients who con-
tinued smoking beyond 20 weeks’ gestation in their preg-
nancy. BMI and smoking are both established modifiable
risk factors for stillbirth, and improving smoking cessation
rates has been a long-time national priority to reduce still-
birth rates [12,13].

4.2 Antenatal Care

Most women gave birth again within 1.8 years of their
index stillbirth, which is consistent with previous studies
[3-5]. This may reflect many patients’ intense desires for
parenthood after stillbirth as one patient described, “there
is such a gap, it has to be filled” [4,5]. The optimum time
to conceive after stillbirth has been widely debated with no
clear consensus, although a prior international cohort study
of 14,452 births by Regan ef al. [14] demonstrated that
conception within one year of stillbirth was not associated
with increased rates of stillbirth, preterm birth or small-for-
gestational age birth.
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Table 5. Neonatal outcomes in pregnancy after previous
stillbirth including birth status, neonatal health and need for
post-birth care.

Birth status Count (n =120) %

Liveborn 117 97.5%
Infant sex

Female 64 53.3%
Birthweight (g)

<2500 24 20.0

25004000 90 75.0

>4000 6 5.0
Apgar at 1

0-3 7 5.8

4-6 7 5.8

7-10 105 87.5

Not stated 1 0.8
Apgar at 5

0-3 4 33

4-6 2 1.7

7-10 113 94.2

Not stated 1 0.8
Congenital anomaly

None 112 93.3

Detected antenatally 3 2.5

Detected postnatally 5 4.2
Post-birth neonatal care

None 92 76.7

Neonatal intensive care 15 12.5

Special care nursery 13 10.8

Reassuringly, most women who have had a history of
stillbirth had an obstetrician as their primary care provider
in the antenatal and intrapartum setting in their subsequent
pregnancy. The Australian Pregnancy Care Guidelines by
the Department of Health and Aged Care (2020) recom-
mends 7 antenatal visits for multiparous patients with un-
complicated pregnancies, and more if they have experience
stillbirth in a previous pregnancy [15]. It is therefore reas-
suring to see that patients attended on average 12.4 antena-
tal visits throughout their pregnancy.

Patients in our cohort received, on average, more ul-
trasound scans than the standard two typically offered to
all pregnant women. The standard schedule usually in-
cludes one scan between 8 to 14 weeks to assess gestational
age, and another between 18 to 20 weeks for fetal morphol-
ogy assessment [15]. This increased antenatal surveillance
aligns with existing research and guidelines. For example,
due to the higher risk of bearing a small-for-gestational-age
infant, the Royal College of Obstetricians and Gynaecolo-
gists (RCOG) recommends serial growth scans from 2628
weeks for pregnancies following stillbirth [16—18].

Notably, there is limited high-level evidence to guide
the management of pregnancies following a stillbirth,
meaning that care remains largely non-standardized and de-
pendent on individual clinician judgment [19]. Several in-
terventions are widely recognized as beneficial, including
fetal growth monitoring, smoking cessation, and the op-
timization of comorbidities such as hypertension and dia-
betes. The increased number of ultrasound scans and ante-
natal visits in our cohort likely reflects the implementation
of increased growth monitoring. However, the low inci-
dence of smoking and patients with pre-existing hyperten-
sion or diabetes, constrain our ability to fully assess the ef-
fects of the other interventions.

Other recommendations, such as advising mothers to
sleep on their side or to monitor fetal movements, likely
played a role in antenatal care but were not consistently
documented, making it difficult to quantify their impact in
preventing recurrent stillbirth. Similarly, additional sup-
port options, such as access to bereavement counselling,
direct contact with care providers, and specialist antenatal
classes for bereaved parents, may offer benefits but were
not routinely offered or measured. Future studies should
explore the effects of these interventions in preventing re-
current stillbirth and improving pregnancy outcomes.

Given the variety of care options available, the pro-
vision of additional surveillance and interventions must
be carefully evaluated to ensure clinical necessity. Many
women seek individualised patient-centred care such as ad-
ditional ultrasound scans and ready access to fetal monitor-
ing, which are in general benign and provide reassurance.
In our public hospital system, these services do not incur
additional costs, and women usually welcome the choice
regarding induction of labour and planned caesarean birth.
However, it is also important to consider that such addi-
tional care may cause distress in some patients, incur greater
costs to the healthcare system, and lead to higher rates of in-
terventions without significantly improving outcomes [20—
23]. These interventions also carry their own risks, includ-
ing infection, uterine rupture, and increased risks in subse-
quent pregnancies, such as miscarriage, stillbirth, placenta
previa, placenta accreta, and placental abruption [24].

4.3 Index Stillbirth

In 2020 in Australia, the leading three causes of
stillbirth in descending order included congenital anomaly
(31.5%), maternal conditions (13.6%) and unexplained an-
tepartum death (12.7%) [1]. This is in line with data from
the Royal Women’s Hospital in 2022, where congenital
anomaly was also the leading cause of stillbirth (38%), fol-
lowed by maternal conditions (27%) including psychoso-
cial reasons and then unexplained antepartum fetal death
(8.1%).

Interestingly, in our cohort, while congenital anomaly
(28.9%, n = 33) and unexplained antepartum fetal death
(14.0%, n = 16) were top causes of stillbirth, they were
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Table 6. Subgroup analysis of antenatal, birth and neonatal outcomes by gestational period of index stillbirth (n = 112,

estimated gestational age at index stillbirth not available for 2 women).

Early stillbirth (<28 weeks) (n=74) Late stillbirth (>28 weeks) (n=38)  p value

Years before next birth (n = 94) n % n %
Oto1 16 17.6 14 38.9
1to2 26 44.8 15 41.7 0.467 1
More than 2 16 17.6 7 19.4
Gestational age at booking (n = 112)
Less than 14 weeks 54 73.0 24 63.2
14 to 20 weeks 16 21.6 12 31.6
0.302 2
After 20 weeks 4 5.4 1 2.6
No antenatal care 0 0.0 1 2.6
Antenatal visits (n = 97)
Less than 10 17 25.0 11 37.9 L
10 or more 51 75.0 18 62.1 0226
Ultrasound scans (n = 112)
0to2 12 16.2 3 7.9
3t0 10 49 66.2 32 84.2 0.1411
10 to 20 13 17.6 3 7.9
Gestation at birth (n = 112)
<37 weeks (Preterm) 16 21.6 11 28.9 0485 1
>37 weeks (Term) 58 78.4 27 71.1
Mode of birth (n=112)
Vaginal 41 55.4 25 65.8
Elective caesarean 19 25.7 3 7.9 0.091 1
Emergency caesarean 14 18.9 10 26.3
Labour (n=112)
Spontaneous 23 31.1 13 342
Induction 28 37.8 16 42.1 0.7451
None 23 31.1 9 23.7
Birth status (n=112)
Liveborn 73 98.6 37 97.4
. 1.000 2
Stillborn 1 1.4 1 2.6
Birthweight (g) (n=112)
<2500 12 16.2 6 15.8
2500 to 4000 60 81.1 28 73.7 0.261 2
>4000 2 2.7 4 10.5
Mean 95% CI Mean 95% CI p value
Gestation at birth (n = 112) 37.7 37.4-38.0 37.4 36.9-38.0 0.624 3
Ultrasounds (n = 112) 6.01 5.5-6.5 5.55 5.1-6.0 0.497 3
Antenatal visits (n = 97) 13.0 12.2-13.8 11.0 10.2-11.9 0.103 3

LChi-squared test (Exact 2-sided significance), 2Fisher’s exact test (Exact 2-sided significance), 2Independent samples ¢-test, equal

variance not assumed, two-sided p.

alongside placental dysfunction (14.0%, n = 16) instead.
The reasons for this discrepancy are unclear, however we
hypothesise that maternal conditions causing stillbirth may
affect fertility and impact patients’ chances of becoming
pregnant again, or predispose them to miscarry in future
pregnancies prior to 20 weeks.

The 14.0% (n = 16) rate of unexplained antepartum fe-
tal death, while the second most common cause of stillbirth
in our cohort, is lower compared to other studies which have
reported rates of 16% to 44% [7,25].
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4.4 Birth and Neonatal Outcomes

The rate of recurrent stillbirth was 2.5% in our co-
hort, the same as that reported by Lamont ez al. [6] in a
systematic review and metanalysis of 16 studies account-
ing for 3,412,079 pregnancies. It is controversial whether
previous stillbirth confers higher risk of stillbirth in future
pregnancies, with some studies reporting no to minimal in-
crease, and others up to a five-fold increase [13,26-28].
The risk of recurrence may also depend on the character-
istics of the index stillbirth, with studies suggesting that re-
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Table 7. Subgroup analysis of antenatal, birth and neonatal outcomes by mode of index stillbirth.

Fetal death in utero (n =83)  Termination of pregnancy (n=31)  p value
Years before next birth (n = 95) n % %
Oto1 23 343 7 25.0
1to2 24 35.8 17 60.7 0.0751
More than 2 20 29.9 4 14.3
Not stated 16 3
Gestational age at booking (n = 114)
Less than 14 weeks 60 73.2 14 51.9
14 to 20 weeks 22 26.8 13 48.1 0.057 2
Not stated 1 4
Antenatal visits (n = 97)
Less than 10 22 26.5 429
10 or more 61 73.5 8 57.1 0.219 2
Not stated 0 17
Ultrasound scans (n = 114)
0to2 12 14.5 3 9.7
3t0 10 63 75.9 24 77.4 0.720 2
11to 20 8 9.6 4 12.9
Gestation at birth (n = 114)
<37 weeks (Preterm) 19 229 9 29.0 0.625 1
>37 weeks (Term) 64 77.1 22 71.0
Mode of birth (n = 114)
Vaginal 50 60.2 17 54.8
Elective caesarean 15 18.1 8 25.8 0.646 1
Emergency caesarean 18 21.7 6 19.3
Labour (n=114)
Spontaneous 30 36.1 6 19.4
Induction 32 38.6 13 419 0.1941
None 21 253 12 38.7
Birth status (n = 114)
Liveborn 80 96.4 31 100.0
. 0.561 2
Stillborn 3 3.6 0 0.0
Birthweight (g) (n=114)
<2500 13 15.7 7 22.6
2500 to 4000 65 78.3 22 71.0 0.687 2
>4000 5 6.0 2 6.5
Mean 95% CI Mean 95% CI p value
Gestation at birth (n = 114) 37.7 37.0-38.4 374 36.5-38.4 0.629 3
Ultrasounds (n = 114) 6.2 5.0-6.6 5.8 4.8-7.5 0.600 3
Antenatal visits (n = 97) 12.3 11.0-13.5 13.3 7.8-18.6 0.629 3

LChi-squared test (Exact 2 sided significance), 2Fisher’s exact test (Exact 2 sided significance), ?Independent samples

t-test, equal variance not assumed, two-sided p.

currence is particularly associated with early gestation and
intrapartum stillbirths, and those caused by placental dys-
function [23,29-32].

The high rate of caesarean births (41.3%, n =47) and
induction of labour (39.5%, n = 45) aligns with prior stud-
ies that have reported an increased risk of both interventions
in patients with a history of stillbirth, with the recommen-
dation of inducing labour at 37 to 38 weeks’ gestation to
reduce perinatal death [7,32]. Overall, it is reassuring that
most patients gave birth at term (75.4%, n = 86), with unas-

sisted vaginal birth being the most common mode of birth
(50.0%, n=57).

There is little existing literature on the neonatal out-
comes of babies born in a pregnancy after stillbirth. It is
reassuring to see most babies’ birthweights were between
2500 and 4000 g (75.0%, n = 90). The high proportion of
preterm babies admitted to neonatal intensive care (42.8%,
n=12 of 15) is also similar to that reported by Roseingrave
et al. [16] in their retrospective cohort study of 145 preg-
nancies in a large tertiary maternity hospital in Ireland.
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4.5 Subgroup Analysis According to Gestational Age at
Stillbirth

Our findings that the extent of antenatal care and out-
comes in subsequent pregnancy after previous stillbirth, re-
gardless of gestational age and mode of index stillbirth, af-
firms that patients received similar care with similar out-
comes. This is reassuring, as it suggests that patients re-
ceived consistent care and experienced comparable out-
comes. This contrasts a study of 2716 parents by Woj-
cieszek et al. [17], which found that patients whose still-
birth occurred at or after 30 weeks’ gestation were more
likely to receive more antenatal care visits and ultrasound
scans in their subsequent pregnancy. Per Wojcieszek et al.
[17], this differential allocation of services did not appear
justified, as the risk of stillbirth recurrence and patients’
emotional needs are no less important for those whose still-
births occurred at earlier gestations.

4.6 Strengths and Limitations

The strengths of this study are that it is the first at
The Women'’s exploring pregnancy outcomes after previ-
ous stillbirth. It is based on local hospital data, with de-
tails on individual patient outcomes. The limitations of this
study mainly relate to its small sample size and the lack of a
control group, which reduce its statistical power and exter-
nal validity. Therefore, while our results may be indicative,
they are not necessarily generalisable to the broader country
or international population. There is a lack of data on an-
tenatal complications, patients’ emotional needs, and preg-
nancies that ended prior to 20 weeks’ gestation, meaning
we may be underestimating the effects of prior stillbirth on
future pregnancy. The definition of stillbirth also slightly
varies across different countries, and different studies may
use different stillbirth classification systems.

5. Conclusions

On average, 38 women with a prior stillbirth present
to the Royal Women’s annually for pregnancy care. Most of
these pregnancies are following fetal death in utero due to
congenital anomaly and have occurred within two years of
stillbirth. These women receive increased antenatal surveil-
lance in the forms of more appointments and ultrasound
scans. There is a high rate of intervention (caesarean birth
and induction of labour) and admission into neonatal care.
However, neonatal outcomes are overall reassuring, with
most infants born at term with appropriate birthweights.
These findings will be useful in counselling pregnant pa-
tients with a history of stillbirth, as part of the Women’s
‘Pregnancy After Loss’ Clinic.

Availability of Data and Materials

The data sets generated and analyzed during the cur-
rent study are available in the Victorian Perinatal Data Col-
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