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Abstract
Introduction: Preterm birth is a major cause of perinatal morbidity and mortality 
worldwide. In many countries preterm birth rates are increasing, largely as a result of 
increases in iatrogenic preterm birth, whereas in other countries rates are stable or 
even declining. The objective of the study is to describe trends in singleton preterm 
births in Victoria from 2007 to 2017 in relation to trends in perinatal mortality to 
identify opportunities for improvements in clinical care.
Material and methods: We conducted a consecutive cross-sectional study in all 
women with a singleton pregnancy giving birth at ≥20 weeks of pregnancy in Victoria, 
Australia, between 2007 and 2017, inclusive. Rates of preterm birth and perinatal 
mortality were calculated and trends were analyzed in all pregnancies, in pregnan-
cies complicated by fetal growth problems, hypertension, (pre)eclampsia or prelabor 
rupture of membranes (PROM), and in (low-risk) pregnancies not complicated by any 
of these conditions.
Results: There were 811 534 singleton births between 2007 and 2017. Preterm birth 
increased from 5.9% (4074 births) to 6.4% (4893 births; P < .001), due to an increase 
in iatrogenic preterm birth from 2.5% (1730 births) to 3.6% (2730 births; P < .001). 
Comparable trends were seen in pregnancies complicated by fetal growth problems 
and hypertension and in pregnancies not complicated by small for gestational age 
(SGA), hypertension, (pre)eclampsia or PROM (all P <  .001). In pregnancies compli-
cated by SGA, hypertension, (pre)eclampsia or PROM the perinatal mortality rate 
from 20 weeks of gestation fell (13 to 12 per 1000 births; P < .001). In pregnancies 
not complicated by SGA, hypertension, (pre)eclampsia or PROM there was no signifi-
cant change in the perinatal mortality from 28 weeks and no decrease in the preterm 
weekly prospective stillbirth risk.
Conclusions: The singleton preterm birth rate in Victoria is increasing, driven by 
an increase in iatrogenic preterm birth, both in pregnancies complicated by SGA 
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1  | INTRODUC TION

Preterm birth remains a major obstetric challenge. It is associated 
with both short- and long-term complications for the neonate, includ-
ing death, respiratory problems and poorer neurodevelopment.1-4 
Although risks are highest in early preterm birth (<34+0  weeks of 
gestation), infants born late preterm (34+0 to 36+6 weeks of gesta-
tion) remain at higher risk than their peers born at term.5

Worldwide, every year 15 million babies (11%) are born preterm.1 
About 80% of all preterm births occur in singleton pregnancies.6,7 
In high-income countries preterm birth rates vary between 5% 
and 13%.6-8 In many countries rates are increasing, largely due to 
increases in iatrogenic preterm birth. In others, however, rates are 
stable or even declining.6,9,10 A recent study from South Australia 
showed that the singleton preterm birth rate increased from 5.1% 
in 1986 to 7.1% in 2014, with iatrogenic preterm birth accounting 
for 80% of this increase.11 The preterm birth rate in Victoria in all 
pregnancies was 8.5% in 2017.12

The aim of this study is to analyze trends in singleton preterm 
birth in Victoria in relation to trends in perinatal outcome, as we 
did earlier for twin pregnancies.13 Simultaneous evaluation of these 
trends is essential, because although iatrogenic birth aims to prevent 
adverse maternal and perinatal outcome, overtreatment poses a risk. 
We sought to identify possible driver(s) for change and opportunities 
to improve clinical care.13

2  | MATERIAL AND METHODS

We conducted a consecutive cross-sectional study among women 
with a singleton pregnancy who gave birth in Victoria between 2007 
and 2017, inclusive. We derived all data from the validated Victorian 
Perinatal Data Collection,which holds data on all births in Victoria 
at ≥20 weeks of gestation or, if gestation is unknown, with a birth-
weight ≥400 grams.14

Annual rates of spontaneous, iatrogenic, early (<34+0  weeks) 
and late (34+0-36+6 weeks) preterm birth in liveborn singletons were 
calculated, as well as rates of preterm induction of labor (IOL) and 
preterm prelabor cesarean section (CS). Iatrogenic birth was defined 

as birth caused by medical intervention (either IOL or prelabor CS), 
and spontaneous birth as labor commencing naturally without any 
intervention. Cases were excluded if gestational age at delivery 
or labor type were unknown. Subgroup analyses were performed 
for four types of pregnancy complications: small for gestational 
age (SGA; birthweight <10th centile for gestation and sex in the 
Australian population15), hypertension, (pre)eclampsia and prelabor 
rupture of membranes (PROM), as well as for pregnancies without 
any of these complications. International Classification of Diseases 
10th Revision Australian Modification codes were used to identify 
hypertension (O10, O13, O16), (pre)eclampsia (O11, O14-15) and 
PROM (O42, P01.1). Pregnancies complicated by hypertension in-
clude unspecified, gestational and preexisting hypertension. (Pre)
eclampsia includes all forms of preeclampsia, superimposed pre-
eclampsia, HELLP (hemolysis, elevated liver enzymes and low plate-
let count) syndrome and eclampsia.

We analyzed trends in baseline characteristics including maternal 
age, parity, body mass index, smoking status and maternal region of 
birth. Maternal country of birth, classified into geographical regions 
according to the Standard Australian Classification of Countries, was 
used as a surrogate for maternal ethnicity, as previously described 
in detail.16

Trends in adverse pregnancy outcomes were assessed using 
stillbirth and neonatal death rates and average weekly prospective 
stillbirth risks. We chose to report stillbirth, neonatal mortality and 
perinatal mortality in all ongoing pregnancies from 20 weeks (accord-
ing to the Australian definition), from 24 weeks (excluding extreme 
preterm births <24  weeks that are not always actively managed), 
from 28 weeks (as recommended by the World Health Organization 

and hypertension, and in pregnancies not complicated by SGA, hypertension, (pre)
eclampsia or PROM. While perinatal mortality decreased in the pregnancies com-
plicated by SGA, hypertension, (pre)eclampsia or PROM, no significant reduction in 
perinatal mortality from 28 weeks or in preterm weekly prospective stillbirth risk was 
noted in the pregnancies not complicated by any of these conditions.

K E Y W O R D S

hypertensive disorders in pregnancy, iatrogenic preterm birth, induction of labor, perinatal 
morbidity and mortality, preterm birth, preterm prelabor rupture of membranes, small for 
gestational age, spontaneous preterm birth

Key message

Singleton preterm birth in Victoria increased from 5.9% 
(2007) to 6.4% (2017), due to an increase in iatrogenic pre-
term birth (from 2.5% to 3.6%). In high-risk pregnancies, 
perinatal mortality rate fell, but it did not fall in low-risk 
pregnancies from 28 weeks.
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to allow international comparison), from 34  weeks (to investigate 
trends among pregnancies delivered late preterm and term) and 
from 37 weeks (to investigate trends among pregnancies delivered 
at term). Annual average weekly prospective risks of stillbirth were 
calculated for 20+0-27+6, 28+0-33+6, 34+0-36+6 and 37+0-41+6 weeks 
using a “fetus-at-risk” approach, dividing the number of stillbirths in 
that gestational age period by the number of women at risk in the 
same period and expressed as the average weekly risk by further 
dividing it by the number of weeks in the period.13,17

2.1 | Statistical analyses

Trends in preterm birth, pregnancy complications, maternal charac-
teristics and perinatal mortality were assessed using a chi-squared 
test for linear trend. The significance level was set at a probabil-
ity value of <0.01 based on the large sample size and the desired 
strength of evidence. Perinatal mortality graphs were produced 
using a 3-year-moving average. Data were described and analyzed 
using IBM SPSS Statistics 25 (IBM Corp.).

2.2 | Ethical approval

Permission to access and analyze data was granted by the Consultative 
Council on Obstetric and Paediatric Mortality and Morbidity, Safer 
Care Victoria. Ethical approval for this project was granted by the 
Monash University Human Research Ethics Committee (Project ID 
14414; final amendment approved 8 October 2019).13

3  | RESULTS

From 2007 to 2017 there were 812 255 singleton births in Victoria. 
After exclusion of pregnancies with unknown gestational age at 
delivery or unknown labor type (spontaneous, iatrogenic), 811 534 
(99.9%) remained for analysis, of which 807 885 (99.6%) women had 
a livebirth and 3649 (0.4%) had a stillbirth.

3.1 | Baseline characteristics

Table 1 summarizes demographic changes across the study period. 
Apart from changes in maternal country of birth there were no major 
changes in maternal characteristics. Significant upward trends were 
noted in underweight, normal weight, nulliparity and the number of 
women of Aboriginal or Torres Strait Islander origin, but the over-
all changes were very small. Similarly, very small but statistically 
significant downward trends were seen for maternal age <20 and 
≥35 years, smoking, overweight and obesity.

The proportion of pregnancies complicated by SGA decreased 
from 9.5% (6583 births) to 8.6% (6636 births; P < .001), whereas the 
proportion affected by hypertension (3.3% vs 3.1%; P = .12) and (pre)

eclampsia (2.3% vs 2.2%; P =  .003) remained relatively stable over 
time. The incidence of PROM decreased from 8.7% (6018 births) in 
2007 to 6.0% (4172 births) in 2009, after which it increased to 9.0% 
in 2017 (6874 births; P < .001; Supporting Information Figure S1).

3.2 | Preterm birth

Figure  1 and Supporting Information Table  S1 show the trends in 
preterm birth in all singletons and in different subgroups. The rate 
of preterm birth in all singletons increased by 8% from 5.9% (4074 
births) in 2007 to 6.4% (4893 births) in 2017 (P  <  .001). The ma-
jority of this increase occurred from 2013 onwards. The increase 
in preterm birth rate was accounted for by an increase in the rate 
of late preterm birth, from 4.4% (3028 births) to 4.9% (3776 births; 
P <  .001), whereas the rate of early preterm birth remained stable 
(1.5% to 1.5%; P = .86). The proportion of spontaneous preterm birth 
decreased from 3.4% (2344 births) to 2.8% (2163 births; P < .001), 
but iatrogenic preterm birth increased from 2.5% (1730 births) to 
3.6% (2730 births; P  <  .001). Among early preterm births, a small 
decrease was seen in spontaneous onset from 0.9% (599 births) 
to 0.7% (569 births; P  <  .001), whereas iatrogenic early preterm 
birth increased slightly from 0.6% (447 births) to 0.7% (548 births; 
P < .001). Among late preterm births, a larger decrease in spontane-
ous onset was seen from 2.5% (1745 births) to 2.1% (1594 births; 
P < .001), as well as an increase in iatrogenic birth from 1.9% (1283 
births) to 2.8% (2182 births; P < .001). The rates of both preterm IOL 
(0.9% to 1.2%; P <  .001) and preterm CS (1.6% to 2.3%; P <  .001) 
among all liveborn singletons increased.

In pregnancies complicated by SGA or hypertension comparable 
but more profound trends of increasing preterm birth were noted. 
In pregnancies complicated by SGA the total preterm birth rate in-
creased from 5.8% (387 births) to 8.4% (560 births; P < .001), driven 
by an increase in iatrogenic preterm birth from 4.3% (281 births) to 
7.2% (480 births; P <  .001). Spontaneous preterm birth decreased 
slightly in pregnancies complicated by SGA from 1.6% (106 births) to 
1.2% (80 births; P < .001). The largest part of the increase in iatro-
genic preterm birth was seen from 34 weeks of gestation, although a 
small significant increase was noted before 34 weeks. Both the rate 
of preterm IOL (from 1.3% to 2.2%; P = .002) and preterm CS (from 
3.0% to 5.1%; P < .001) increased.

In pregnancies complicated by hypertension total preterm birth 
increased from 5.7% (128 births) to 9.0% (215 births; P < .001), driven 
by an increase in iatrogenic preterm birth from 3.9% (89 births) 
to 7.3% (175 births; P  <  .001). The increase in iatrogenic preterm 
birth occurred both before 34  weeks of gestation and after (both 
P < .001). Spontaneous preterm birth was relatively stable (1.7% to 
1.7%; P = .119). The rate of preterm IOL was relatively stable (1.8% 
to 2.6%; P =  .152), but the preterm CS rate increased significantly 
(2.1% to 4.8%; P < .001).

In pregnancies complicated by (pre)eclampsia a downward 
trend in preterm birth was seen from 30.4% (494 births) to 28.6% 
(481 births; P = .06), driven by a comparable decrease in iatrogenic 
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preterm birth (P = .05), but these trends were not statistically signifi-
cant. Spontaneous preterm birth was stable (1.1% to 1.6%; P = .955). 
No significant changes were seen in the rate of preterm IOL (10.0% 
to 8.0%; P = .30) and preterm CS (19.3% to 19.0%; P = .43).

In pregnancies complicated by PROM, the preterm birth rate 
decreased (P < .001), driven by a decrease in spontaneous preterm 

birth both before and from 34  weeks of gestation (all P  ≤  .001), 
whereas the iatrogenic preterm birth rate was stable (P = .06). The 
rates of preterm IOL (5.4% to 5.1%; P = .02) and preterm CS (3.0% to 
3.1%; P < .001) were relatively stable.

In pregnancies not complicated by SGA, hypertension, (pre)eclamp-
sia or PROM, the preterm birth rate increased from 3.9% (2080 births) 

2007-2009 2010-2014 2015-2017
Trend
2007-2017a 

N % N % N % P value

All mothers 209 349 370 302 231 883

Maternal age 
(years)

<20 7532 3.6 13 720 3.7 6120 2.6 <.001

20-34 146 096 69.8 268 822 72.6 169 419 73.1 <.001

≥35 58 651 28.0 92.799 25.1 58 977 25.4 <.001

Parity

Nulliparous 90 186 43.1 164 932 44.5 101 317 43.7 <.001

Region of birth

Oceania 
(Australia 
and New 
Zealand)

156 669 75.9 256 512 69.8 150 195 65.1 <.001

Asia 27 128 13.1 68 876 18.7 52 860 22.9 <.001

Europe 11 293 5.5 18 138 4.9 10 897 4.7 <.001

North Africa 
and the 
Middle 
East

6216 3.0 11 757 3.2 8227 3.6 <.001

Americas 2499 1.2 4833 1.3 3244 1.4 <.001

Sub-Saharan 
Africa

2510 1.2 7474 2.0 5128 2.2 <.001

Indigenous 
status

Aboriginal or 
Torres Strait 
Islander

2204 1.1 4687 1.3 3324 1.4 <.001

Smokingb 

Before 
20 weeks 
of gestation

8021 11.7 40 082 11.0 20 327 8.9 <.001

At or above 
20 weeks 
of gestation

— — 20 203 5.8 12 314 5.6 <.001

BMI (kg/m2)b 

BMI <18.5 1787 2.9 10 130 3.1 7170 3.1 .005

BMI 
18.5-24.9

30 911 49.8 166 478 50.6 116 358 51.0 <.001

BMI ≥25.0 29 414 47.4 152 243 46.3 104 410 45.8 <.001

BMI ≥30.0 12 483 20.1 64 644 19.7 44 310 19.4 .009

aTrends were analyzed using a chi-squared test for linear trend. 
bFor smoking <20 weeks of gestation and BMI no data were available for 2007-2008; for smoking 
≥20 weeks of gestation no data were available for 2007-2009. 

TA B L E  1   Maternal characteristics of all 
singleton pregnancies in Victoria between 
2007 and 2017
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to 4.5% (2733 births; P  <  .001). Spontaneous preterm birth rates in 
these pregnancies decreased from 2.8% (1499 births) to 2.3% (1398 
births; P < .001) whereas iatrogenic preterm birth increased from 1.1% 
(581 births) to 2.2% (1335 births; P <  .001). Most of the changes in 
iatrogenic and preterm birth occurred in the late preterm phase (both 
P < .001), but the trends were also observed before 34 weeks of ges-
tation (both P  <  .001). Both the rate of preterm IOL (0.2% to 0.6%; 
P < .001) and the rate of preterm CS (0.9% to 1.6%; P < .001) increased.

3.3 | Perinatal outcome

Figure  2 and Supporting Information Table  S2 show trends in 
perinatal mortality. Overall perinatal mortality from 20 weeks of 
gestation decreased from 6.7 to 5.7 per 1000 births (P  <  .001). 
Importantly, of the 0.7‰ reduction in perinatal mortality from 
28  weeks, 0.5‰ occurred after 37  weeks, indicating that only 

a small part of the reduction was achieved between 28 and 
37 weeks.

In pregnancies complicated by SGA, hypertension, (pre)eclampsia 
or PROM, the perinatal mortality and stillbirth rate from 20 weeks 
of gestation decreased from 13 to 12 and 9.7 to 8.9 per 1000 births, 
respectively (P  <  .001). Comparable significant downward trends 
were seen in perinatal mortality and stillbirth rate from 24, 28, 34 
and 37 weeks of gestation. The weekly prospective risk of stillbirth 
decreased strongly at 34+0-36+6 (0.37 to 0.21 per 1000 births) and 
37+0-41+6 weeks (0.85 to 0.64 per 1000 births), whereas there was a 
more subtle decrease at 20+0-27+6 (0.72 to 0.62 per 1000 births) and 
28+0-33+6 (0.23 to 0.16 per 1000 births; Figure 3). Lower neonatal 
mortality rates were observed in 2017 compared with 2007; how-
ever, this difference was not statistically significant (3.3 in 2007 vs 
2.7 in 2017 per 1000 births from 20 weeks of gestation; P = .137).

In pregnancies not complicated by SGA, hypertension, (pre)ec-
lampsia or PROM, perinatal mortality from 24 weeks of gestation 

F I G U R E  1   Preterm birth in all liveborn 
singleton pregnancies, liveborn singleton 
pregnancies complicated by small for 
gestational age (SGA), hypertension, 
(pre)eclampsia or prelabor rupture 
of membranes (PROM), and liveborn 
singleton pregnancies not complicated by 
any of these conditions (non-complicated): 
Victoria, 2007-2017a [Color figure can be 
viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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decreased significantly from 3.5 to 2.8 per 1000 births (P = .007). 
Observed perinatal mortality rates from 20, 28, 34 and 37 weeks 
of gestation were lower in 2017 compared with 2007, but the re-
sults were not statistically significant. Similarly, observed rates 
of stillbirth (3.1 in 2007 vs 2.7 in 2017 per 1000 births from 
20  weeks of gestation; P  =  .063) and neonatal mortality (1.6 in 
2007 vs 1.5 in 2017 per 1000 births from 20 weeks of gestation; 
P = .087) were lower in 2017 from any gestational age, but none 
of these results were statistically significant. For average weekly 
prospective stillbirth risk, a decrease was only seen beyond 
37 weeks (Figure 3).

4  | DISCUSSION

In Victoria there has been a significant increase in preterm birth 
from 5.9% in 2007 to 6.4% in 2017, which is driven by an increase 
in iatrogenic, late preterm birth. Comparable trends are seen for 

high-risk pregnancies complicated by SGA and hypertension, and 
in pregnancies not complicated by SGA, hypertension, (pre)eclamp-
sia or PROM. A decrease in prospective stillbirth risk and perinatal 
mortality was seen in pregnancies complicated by SGA, hyperten-
sion, (pre)eclampsia or PROM. In pregnancies not complicated by 
SGA, hypertension, (pre)eclampsia or PROM, our research showed 
no significant decrease in weekly prospective stillbirth risk before 
37+0 weeks of gestation and perinatal mortality from 28 weeks of 
gestation.

Our study uses a large and recent data set from the validated 
Victorian Perinatal Data Collection.14 Nevertheless, routinely col-
lected data have intrinsic limitations. Trends and associations can 
be adequately described, but causality can only be hypothesized, 
and residual confounding remains an important factor to consider. 
Despite adequate power, small changes and trends can remain unno-
ticed. Using diagnostic codes, our study could be subject to coding 
error and possible underreporting of certain conditions. No informa-
tion on the use of assisted reproductive technology, socioeconomic 

F I G U R E  2   Stillbirth and neonatal 
and perinatal mortality from 20, 24 28, 
34 and 37 weeks of gestation in (A) 
singleton pregnancies complicated by 
small for gestational age, hypertension, 
(pre)eclampsia or prelabor rupture of 
membranes and (B) singleton pregnancies 
not complicated by any of these 
conditions, per 1000 (live) births: Victoria, 
2007-2017a
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0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0
perinatal mortality

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0
perinatal mortality

0.0

2.0

4.0

6.0

8.0

10.0

12.0
s th

0.0

2.0

4.0

6.0

8.0

10.0

12.0
s th

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5
neonatal mortality

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5
neonatal mortality 

*

*

*

*
*

*

*

*
*

*

*

(A) (B)

 

a Trends were analyzed using a chi-squared test for linear trend; significant trends are indicated by ‘*’; p-values can be found in 
table S2. 
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status of the mother, neonatal morbidity and maternal outcomes 
was available for analyses.13

The increase in preterm and iatrogenic preterm birth in Victoria 
mirrors trends in other parts of Australia11 and overseas.6-8 In South 
Australia, preterm birth in singleton pregnancies increased from 
5.1% to 7.1% between 1986 and 2014, driven by an increase in iat-
rogenic preterm birth (1.6% to 3.2%).11 In eight European countries 
comparable trends were seen (4.4%-7.9% in 1996 to 5.3%-8.7% in 
2008).6 Contrary to our results however, in 11 other European coun-
tries a stable or decreasing preterm birth rate was noted, as was the 
case in the USA between 2006 and 2014 (12.8% to 9.6%).6,9,10 In six 
European countries non-spontaneous preterm birth increased, and 
in Canada, Denmark and Finland the clinician-initiated obstetric in-
terventions among late preterm birth increased.6,8 Previous studies 
reported declining perinatal mortality in all singletons, including in 
South Australia and Scotland.11,18 Our study shows similar results for 
all singleton pregnancies and complicated singleton pregnancies, but 
no significant decrease in perinatal mortality from 28 weeks of ges-
tation was noted in singleton pregnancies not complicated by SGA, 
hypertension, (pre)eclampsia or PROM.

Australian and international guidelines recommend IOL 
at 37  weeks of gestation for pregnancies complicated by pre-
eclampsia, gestational hypertension with blood pressures below 
160/110  mmHg, PROM without signs of infection or fetal com-
promise, and SGA diagnosed after 32 weeks of gestation.19-21 The 
substantial increase in iatrogenic preterm birth found in our study 
cannot be explained by these recommendations. However, as was 
argued previously for twin pregnancies,13 increased awareness and 
monitoring could have contributed to more interventions in the late 
preterm phase, and in pregnancies with minor or less well studied 
conditions.22 Increased societal risk adversity and improvements in 
neonatal care, and subsequent survival of the neonate and the per-
ception of low morbidity could also have lowered the threshold at 
which timing of birth is considered.13,23-25

Spontaneous preterm birth significantly decreased in our study 
period. This may be a reflection of advances in obstetric manage-
ment in the prevention of spontaneous preterm birth, or of other in-
fluences with a less clear impact, including vaccination and lifestyle 

improvements.26,27 Alternatively, it can be reasoned that it is a direct 
result of more iatrogenic preterm birth.13

Changes in the baseline characteristics in our study were small 
and their clinical relevance is doubtful. The number of women from 
Asian descent increased, but a recent meta-analysis showed no 
significant association between Asian ethnicity and preterm birth 
risk.28 The effect of decreased smoking before 20  weeks and in-
creased smoking after 20 weeks on the preterm birth rates remains 
speculative.

Our study showed a strong increase in iatrogenic preterm birth, 
not only in pregnancies complicated by SGA, hypertension, (pre)
eclampsia or PROM, but also in pregnancies not complicated by 
any of these conditions. With the latter we intended to select a 
group of pregnancies with overall a fairly low perinatal mortality 
risk, compared with the higher overall perinatal mortality risk in 
pregnancies complicated by any of the complications mentioned 
before. In the high-risk pregnancies complicated by SGA, hyperten-
sion, (pre)eclampsia or PROM, the increase in iatrogenic preterm 
birth was accompanied by a decrease in perinatal mortality, espe-
cially in stillbirth rate. Similar results were recently published for 
pregnancies with suspected SGA.29,30 Although causality cannot 
be established, our study shows approximately 250 extra iatro-
genic preterm births and 4 fewer stillbirths annually from 20 weeks 
of gestation between 2007 and 2017. In the relatively lower risk 
pregnancies, the increase in (iatrogenic) preterm birth was not ac-
companied by a significant decrease in stillbirth rate from 20 weeks 
(approximately 750 extra iatrogenic preterm births, three fewer 
stillbirths). Moreover, the prospective approach that we used to 
more accurately estimate the weekly stillbirth risks showed no de-
crease in preterm stillbirth risk in relatively low-risk pregnancies. 
Although the overall perinatal mortality from 24  weeks of ges-
tation in these pregnancies did decrease significantly, no signifi-
cant decrease was seen from 28 to 37 weeks of gestation, which 
is the group where iatrogenic preterm birth is mostly increasing. 
This calls for an ongoing discussion among professionals, as we 
argued previously for twin pregnancies, on whether in singleton 
pregnancies not complicated by SGA, hypertension, (pre)eclampsia 
or PROM with a relatively low perinatal mortality risk, the effort 

F I G U R E  3   Average weekly 
prospective stillbirth risk at 20+0-27+6, 
28+0-33+6, 34+0-36+6 and 37+0-41+6 weeks 
of gestation in (A) singleton pregnancies 
complicated by small for gestational age, 
hypertension, (pre)eclampsia or prelabor 
rupture of membranes and (B) singleton 
pregnancies not complicated by any of 
these conditions: Victoria, 2007-2017

(A) (B) 
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to reduce stillbirth by more and earlier iatrogenic preterm birth is 
being effective, and what costs, both in neonatal morbidity and in 
monetary cost, society is prepared to pay.13 As awareness on the 
negative influence of (late) preterm birth on neurocognitive devel-
opment increases, the long-term benefits of prolonging pregnancy 
should not be overlooked and should be taken into the complex 
consideration of timing of birth.3,13

5  | CONCLUSION

The preterm birth rate in singleton pregnancies in Victoria is increas-
ing, driven by an increase in iatrogenic preterm birth. This occurred 
both in pregnancies complicated by hypertension or SGA, and in 
pregnancies not complicated by SGA, hypertension, (pre)eclampsia 
or PROM. While perinatal mortality decreased in pregnancies com-
plicated by SGA, hypertension, (pre)eclampsia or PROM, no signifi-
cant reduction in perinatal mortality from 28 weeks of gestation or 
the preterm weekly prospective stillbirth risk was noted in pregnan-
cies not complicated by any of these conditions. These results stress 
the need for an ongoing debate and research on optimal timing of 
delivery, including in singleton pregnancies not complicated by SGA, 
hypertension, (pre)eclampsia or PROM.
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