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origin had an 80% higher risk of still-
birth than white women.14,15

Whether Asian women living in Aus-
tralia have a higher risk of stillbirth than
other women has not been reported. As
migration to Australia from the Indian
subcontinent has trebled over the past
10 years,16 and 10% of women giving
birth in Australia today were born inEditorial p 256
5) · 3 September 2012
Objective:  To determine if maternal country of birth is associated with the risk 
of antepartum stillbirth in late pregnancy.

Design, setting and participants:  Retrospective cross-sectional study of all 
singleton births at 37–42 weeks’ gestation, excluding those with congenital 
abnormalities and intrapartum stillbirths, between 1 June 2001 and 31 May 2011 
at Southern Health, a large metropolitan maternity service in Melbourne, 
Australia.

Main outcome measure:  Rate of late-pregnancy antepartum stillbirth, 
analysed by maternal country of birth.

Results:  Among 44 326 births, there was a significant difference in the stillbirth 
rate by maternal country of birth (P < 0.001). The rate of stillbirth per 1000 
births was 1.48 among Australian-born women, 3.55 among South Asian-born 
women and 1.06 among South-East–East Asian-born women. Women born in 
South Asia were 2.4 (95% CI, 1.4–4.0) times more likely to have a late-
pregnancy stillbirth than women born in Australia (P < 0.001). There was no 
significant difference between women born in Australia and women born in 
South-East–East Asia (P = 0.34). Adjusting for potential confounding factors, 
South Asian maternal birth remained an independent risk factor for stillbirth 
(adjusted odds ratio, 2.5; 95% CI, 1.3–5.1; P = 0.009).

Conclusion:  Women born in South Asia have an increased risk of antepartum 
stillbirth in late pregnancy, compared with other women. This observation may 
have implications for the delivery of pregnancy care in Australia.

Abstract
us
low
moA
 tralia has among the world’s

est maternal and perinatal
rtality rates,1 with the latter

more than halving over the past 40
years.2,3 However, as in other high-
income countries, a decline in neonatal
rather than fetal deaths has mainly
contributed to falling rates, leading to
calls for more attention to preventing
stillbirth.4-7 Identified maternal risk
factors for stillbirth, such as obesity,
advanced age, social deprivation,
smoking, primiparity, pre-existing dia-
betes, and hypertension,4,7-10 may pro-
vide a foundation for intervention
strategies.6 A risk factor that has
received less attention is maternal eth-
nicity. One in four Australian births is
to a woman who was born overseas.3

The risk of these women having a
stillbirth is 13% higher than for Aus-
tralian-born women.3

The influence of migration on preg-
nancy outcomes has been reported
elsewhere.11,12 Its impact on perinatal
mortality is influenced by many con-
founding factors, including the reason
for migration (eg, refugees from war,
elective skilled migration), the country
of origin and destination, language
barriers and access to health care. A
consistent finding is that women of
South Asian origin have higher rates of
perinatal loss than other women.11 In
1983, the risk of stillbirth in women
giving birth in London was 60% higher
for women born in the Indian subcon-
tinent than for those born in the
United Kingdom.13 Recent studies
from the UK and the Netherlands
showed that women of South Asian

Asia,3 we aimed to compare rates of
late-pregnancy stillbirth in Asian-born
and Australian-born women attending
our maternity service.

Methods

We retrospectively analysed birth out-
comes for all women with a singleton
pregnancy giving birth to a baby with-
out a congenital abnormality at 37–42
weeks’ gestation at three metropoli-
tan public hospitals (Monash Medical
Centre, Dandenong Hospital, and
Casey Hospital) in Southern Health
between 1 June 2001 and 31 May
2011. We limited our analyses to late-
pregnancy births to avoid confound-
ing effects of ethnicity and preterm
birth17 on stillbirth, and to exclude
intrapartum losses, as the causes and
risk factors of antepartum and intra-
partum stillbirths differ.8

Data were extracted from the Birth-
ing Outcomes System (BOS), an elec-
tronic database recording all births at
� 20 weeks’ gestation. For each birth,

whether liveborn or stillborn, 46 data
items are entered into the BOS by the
attending midwife, with routine data
validation. About half of all women
giving birth at Southern Health dur-
ing the study period were born over-
seas, in 178 countries. As our primary
intent was to assess stillbirth risks in
Asian women, we classified women
into four regional groups according to
their country of birth, as defined by
the United Nations:18 Australia, South
Asia, East Asia and South-East Asia
(Box 1). We excluded all other women
from our analyses.

Statistical analyses were undertaken
using Stata version 11 (StataCorp).
Continuous data were assessed for
normality and are expressed as means
and standard deviations. Categorical
data are expressed as counts and pro-
portions. We used analysis of variance
to compare parametric continuous var-
iables and the 2 test for categorical
variables. In addition to maternal
country of birth, maternal and obstetric
variables relevant to stillbirth4,6,7,19
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Keeling) Islands, 
rtier Islands, Heard 
lk Island 

an

ea, South Korea, 

bodia, East Timor, 
es, Singapore, 
were included in logistic regression
analyses: maternal age, parity, body
mass index (BMI; data only available
from January 2007 onwards), smoking
during pregnancy, previous caesarean
section, pre-pregnancy diabetes, ges-
tational diabetes, renal disease, thyroid
disease, hypertension, gestation at
birth, spontaneous prelabour rupture
of membranes, and birthweight. Uni-
variable and multivariable logistic
regression analyses generated crude
and adjusted odds ratios (ORs) for the
independent variables. To derive the
most pars imonious model,  we
included the covariates that were sig-
nificant at the univariable level in the
multivariable logistic regression model.
We used the likelihood ratio test,
Akaike and Bayesian information crite-
ria, and area under the curve statistics
to select the final model.

Results

During the 10-year period, there were
44 326 singleton births of babies with-
out known congenital abnormalities
at 37–42 weeks’ gestation to women
born in the regions of interest. Of
these births, 28 380 (64.0%) were to
Aust ra l ian-born  women,  6471
(14.6%) to South Asian-born women,
7407 (16.7%) to South-East Asian-
born women, and 2068 (4.7%) to East
Asian-born women. There were 75

antepartum stillbirths (1.69 per 1000
births): 42 to Australian-born women,
23 to South Asian-born women, eight
to South-East Asian-born women,
and two to East Asian-born women.
As there was no significant difference
in the stillbirth rate between South-
East Asian-born and East Asian-born
women (1.08 v 0.97 per 1000; 2 =
0.02, df = 1, P = 0.89), these groups
were combined into a South-East–
East Asian-born group for subsequent
analyses, accounting for 9475 births
(21.4%) and 10 stillbirths.

There was a statistically significant
difference in the stillbirth rate
between Australian-born, South
Asian-born, and South-East–East
Asian-born women (1.48, 3.55 and
1.06 per 1000, respectively; 2 = 16.24,
df = 2, P < 0.001). South Asian-born
women had a stillbirth rate 2.4 times
(95% CI, 1.4–4.0) higher than that of
Australian-born women (2 = 12.12,
df = 1, P < 0.001) and 3.4 times (95%
CI, 1.6–7.1) higher than that of South-
East–East Asian-born women (2 =
11.65, df = 1, P < 0.001). There was no
significant difference in the stillbirth
rates between Australian-born and
South-East–East Asian-born women
(2 = 0.93, df = 1, P = 0.34). The relative
risk of stillbirth in South Asian-born
women compared with Australian-
born women increased progressively
with gestation: 1.09 (95% CI, 0.30–

3.93; P = 0.89) at 37 weeks, 1.55 (95%
CI, 0.48–4.97; P = 0.45) at 38 weeks,
3.08 (95% CI, 1.04–9.21; P = 0.04) at
39 weeks, 3.12 (95% CI, 1.02–9.58;
P = 0.04) at 40 weeks, and 4.74 (95%
CI, 1.45–15.62; P = 0.01) at 41 weeks
(insufficient data at 42 weeks).

Compared with South Asian-born
women, Australian-born women
were more likely to have smoked dur-
ing pregnancy (OR, 26.5; 95% CI,
20.6–34.3; P < 0.001), had a higher
BMI, and were more likely to have
hypertension (Box 2). In contrast,
South Asian-born women were 2.8
times (95% CI, 2.6–3.2; P < 0.001)
more likely than Australian women to
develop gestational diabetes. The rate
of low-birthweight (< 2500 g) babies
was significantly higher among South
Asian-born women than Australian-
born women (Box 2).

Univariable logistic regression
identified South Asian maternal

1 Country of birth classification18

Region Countries and territories included

Australia Australia, Christmas Island, Cocos (
Coral Sea Islands, Ashmore and Ca
Island and McDonald Islands, Norfo

South Asia India, Sri Lanka, Bangladesh, Pakist

East Asia China, Hong Kong, Japan, North Kor
Mongolia

South-
East Asia

Brunei Darussalam, Myanmar, Cam
Indonesia, Laos, Malaysia, Philippin
Thailand, Vietnam

2 Maternal characteristics and pregnancy outcomes, by woman’s region of birth*

Australia South Asia South-East–East Asia P

Number of women 28 380 6 471 9 475 —

Maternal characteristics

Mean (SD) age at birth 29.7 (5.6) 29.6 (4.4) 30.5 (5.1) 0.001

Nulliparous 12 388 (43.7%) 3 428 (53.0%) 4 366 (46.1%) < 0.001

Mean (SD) body mass index (BMI)† 26.8 (6.3) 24.3 (4.1) 22.4 (3.4) < 0.001

Smoked during pregnancy 6 984 (24.6%) 60 (0.9%) 229 (2.4%) < 0.001

Previous caesarean section 3 670 (12.9%) 925 (14.3%) 1 008 (10.6%) < 0.001

Pre-pregnancy diabetes 270 (1.0%) 83 (1.3%) 49 (0.5%) < 0.001

Gestational diabetes 1 147 (4.0%) 680 (10.5%) 1 039 (11.0%) < 0.001

Renal disease 208 (0.7%) 28 (0.4%) 42 (0.4%) 0.001

Thyroid disease 562 (2.0%) 225 (3.5%) 197 (2.1%) 0.001

Hypertensive disorder‡ 1 931 (6.8%) 229 (3.5%) 257 (2.7%) < 0.001

Pregnancy outcomes

Mean (SD) gestation at birth (weeks) 39.5 (1.2) 39.3 (1.2) 39.4 (1.1) < 0.001

Mean (95% CI) gestation at birth (weeks) for births 
with spontaneous onset of labour

39.3 (1.2) 39.2 (1.1) 39.1 (1.2) < 0.001

Spontaneous prelabour rupture of membranes 2 950 (10.4%) 779 (12.0%) 1 011 (10.7%) < 0.001

Mean (SD) birthweight (g) 3 463 (497) 3 248 (455) 3 288 (497) < 0.001

Babies with birthweight < 2500 g 672 (2.4%) 264 (4.1%) 225 (2.4%) < 0.001

* Figures are number (%) unless otherwise specified. † BMI data only available from January 2007 onwards (25 326 women). ‡ Hypertensive disorders 
include pre-pregnancy hypertension, pregnancy-induced hypertension and pre-eclampsia. ◆
279MJA 197 (5) · 3 September 2012
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3 Prevalence and od

Risk factor

Maternal region of birt

Australia*

South Asia

South-East–East As

Maternal age (years)

< 25*

25–29

30–34

35–39

� 40

Parity

Nulliparous*

� 1

Body mass index (kg/

<19

19–25.9*

26–35.9

� 36

Smoking during pregn

No*

Yes

Previous caesarean

No*

Yes

Pre-pregnancy diabet

No*

Yes

Gestational diabetes

No*

Yes

Renal disease

No*

Yes

Thyroid disease

No*

Yes

Hypertension

No*

Yes

Birthweight of baby

< 2500 g

2500–4000 g*

> 4000 g

Spontaneous prelabo

No*

Yes

* Reference group. † BMI
birth, maternal age � 40 years, BMI
� 36 kg/m2, pre-pregnancy diabetes
and birthweight < 2500 g as inde-
pendent risk factors for antepartum
stillbirth (Box 3). Using the most par-
simonious model from goodness-of-
fit statistics, South Asian maternal
birth, birthweight < 2500 g and BMI

� 36 kg/m2 were the significant risk
factors for stillbirth (Box 4).

Discussion

In this study, we found that South
Asian-born women having a baby in a
Victorian metropolitan maternity

service were more than twice as likely
to have a late-pregnancy antepartum
stillbirth than either Australian-born
or South-East–East Asian-born
women attending the same service.
The established risk factors for still-
birth in Australia did not explain this
increased risk. These results support
observations in other Western popu-
lations that women of South Asian
origin have a higher risk of stillbirth
than other women.12-15,20 However,
the reasons for this difference remain
obscure.

Although it is a significant public
health issue that some migrant
women have significantly different
pregnancy outcomes to non-migrant
women, migration per se is not a risk
factor for stillbirth.11,15,21 This is sup-
ported by our observation of similar
stillbirth rates among South-East–
East Asian-born and Australian-born
women. Further, the South Asian
women with a higher stillbirth rate in
a recent UK study were not migrants
but UK-born,14 suggesting that the
risk of stillbirth in South Asian
women may relate to their ethnicity
and not to migration.

We found differences between
South Asian-born and Australian-
born women with regard to several
risk factors for stillbirth, but these
differences did not explain the
increased rate in South Asian-born
women. This is important for two rea-
sons. First, targeting modifiable risk
factors such as smoking and obesity,7

while certainly important, would not
be expected to afford the same returns
in South Asian-born women as in
Australian-born women. Second, the
lack of relationship between South
Asian origin and some of the estab-
lished risk factors suggests that other
mechanisms causing stillbirth are at
play. The risk of stillbirth in late preg-
nancy has been found to increase ear-
lier in South Asian women than in
white women,14 leading to the sug-
gestion that fetal surveillance or
induction of labour should be consid-
ered at an earlier gestation in South
Asian women.14,15 Our data confirm
that the relative risk of stillbirth in
South Asian-born women increases
with advancing gestation, supporting
consideration of an ethnicity-based
intervention policy.

ds ratios (ORs) of risk factors for late-pregnancy antepartum stillbirth

No. of births
No. of stillbirths 
(rate per 1000) Crude OR (95% CI) P

h

28 380 42 (1.48) 1 —

6 471 23 (3.55) 2.4 (1.4–4.0) < 0.001

ia 9 475 10 (1.06) 0.7 (0.4–1.4) 0.34

7 380 7 (0.95) 1 —

13 786 27 (1.96) 2.1 (0.9–4.7) 0.09

14 314 20 (1.40) 1.5 (0.6–3.5) 0.38

7 338 14 (1.91) 2.0 (0.8–5.0) 0.13

1 508 7 (4.64) 5.0 (1.7–14.0) 0.003

20 182 40 (1.98) 1 —

24 144 35 (1.45) 0.7 (0.5–1.2) 0.18

m2)†

1 038 3 (2.89) 2.5 (0.6–6.7) 0.26

14 450 21 (1.45) 1 —

8 257 16 (1.94) 1.3 (0.7–2.6) 0.39

1 581 6 (3.80) 2.6 (1.1–6.4) 0.03

ancy

37 053 61 (1.65) 1 —

7 273 13 (1.79) 1.1 (0.6–2.2) 0.79

38 723 67 (1.73) 1 —

5 603 8 (1.43) 0.8 (0.4–1.7) 0.61

es

43 924 72 (1.64) 1 —

402 3 (7.46) 4.6 (1.4–14.5) 0.01

41 460 71 (1.71) 1 —

2 866 4 (1.40) 0.8 (0.3–2.2) 0.87

44 048 75 (1.70) — —

278 0 (0) — —

43 342 71 (1.64) 1 —

984 4 (4.06) 2.5 (0.9–7.0) 0.07

41 914 70 (1.67) 1 —

2 412 5 (2.07) 1.3 (0.5–3.1) 0.64

1 161 12 (10.34) 7.4 (3.9–13.8) < 0.001

38 509 54 (1.40) 1 —

4 656 7 (1.50) 1.1 (0.5–2.3) 0.86

ur rupture of membranes

39 589 70 (1.77) 1 —

4737 5 (1.06) 0.6 (0.3–1.4) 0.26

 data only available from January 2007 onwards (25 326 women). ◆
5) · 3 September 2012
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4 Adjusted odds ratios (ORs) of risk factors for late-
pregnancy antepartum stillbirth

Risk factor Adjusted OR (95% CI) P

Maternal region of birth

Australia* 1

South Asia 2.5 (1.3–5.1) 0.009

South-East–East Asia 1.3 (0.6–3.2) 0.51

Birthweight

< 2500 g 7.4 (3.2–19.0) < 0.001

2500–4000 g* 1

4000 g 1.3 (0.5–3.3) 0.63

Body mass index (kg/m2)

< 19 1.8 (0.5–6.2) 0.36

19–25.9* 1

26–35.9 1.4 (0.7–2.9) 0.29

� 36 3.8 (1.4–10.2) 0.007
Another feature of the South
Asian-born women in our study is
that, on average, they had smaller
babies than other women, and a
higher rate of low-birthweight
(< 2500 g) babies. Small size at birth is
a major risk factor for stillbirth.7,9,21

We found a low birthweight was asso-
ciated with a sevenfold increased risk
of stillbirth, although there were no
differences in the rates of stillbirth
among low-birthweight babies
between the three groups of women.
Nonetheless, that South Asian-born
women had nearly twice the rate of
low-birthweight babies than other
women merits further investigation.

Others have shown that differences
in birthweight related to maternal fac-
tors such as race22 or stature23 probably
do not simply reflect normal physi-
ology but are pathological — the
smaller babies born to United States-
born black women or women of short
stature, compared with the overall
population, have increased risks of
both stillbirth and neonatal death. This
is important because the use of fetal
growth charts customised by maternal
characteristics, including ethnicity, has
recently found increasing favour in
clinical practice in the expectation that
they will improve the detection of fetal
growth restriction.24 However, such
charts are based on the premise that
differences in birthweight related to
maternal attributes are physiological,
not pathological. This may well be
false.21,23,25 Indeed, if applied to a
South Asian population, customised
growth charts may impair the detec-
tion of fetal growth restriction and so
increase the risk of stillbirth.14,22,25 The
impact of the routine use of such charts
on perinatal outcomes needs careful
evaluation before they can be recom-
mended for routine care.7

Our study has some limitations.
Our dataset records maternal country
of birth rather than ethnicity per se.
Given that an increased risk of still-
birth has also been observed in UK-
bor n women  of  South As ia n
descent,14 we believe that Australian
datasets should collect information on
both maternal country of birth and
ethnicity, to afford the ability to tease
apart their effects on pregnancy out-
comes. Assessing ethnicity (in addi-
tion to country of birth) as a risk factor
for stillbirth will become more impor-

tant as the number of Australian-born
women of South Asian descent
increases, as has occurred in the
UK.13,14 We urge that consideration be
given to revisiting how national data
regarding ethnicity and pregnancy
outcome are collected.

We were also unable to adjust for
previous pregnancy complications,
such as preterm birth, stillbirth, or
growth restriction, or for socioeco-
nomic status or access to care. Social
disadvantage and inadequate care are
recognised risk factors for still-
birth.9,13,21 However, as with European
studies,13-15,20 the women in our study
had free access to maternity care.
Although we were unable to measure
uptake of pregnancy care, lack of
access to appropriate care is not a likely
explanation for the observed differ-
ences. Future research should address
socioeconomic characteristics and
appropriate use of antenatal care as
possible contributors to stillbirth risk
across different ethnic groups. Last, we
were unable to examine the attribut-
able causes of each stillbirth to explore
whether mechanisms of loss differed
between ethnic groups. This would be
worthwhile.

In summary, we found that South
Asian-born women had a significantly
higher risk of late-pregnancy antepar-
tum stillbirth than other women. This
increased risk was not attributable to
known risk factors for stillbirth, sug-
gesting other causative mechanisms.
In a racially diverse country like Aus-
tralia, we believe that uncovering
those mechanisms will be necessary
to secure improvements in perinatal
outcomes for all women.
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