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ABSTRACT
Objectives: To compare the risk profile of women
giving birth in private and public hospitals and the rate
of obstetric intervention during birth compared with
previous published rates from a decade ago.
Design: Population-based descriptive study.
Setting: New South Wales, Australia.
Participants: 691 738 women giving birth to a
singleton baby during the period 2000 to 2008.
Main outcome measures: Risk profile of women
giving birth in public and private hospitals, intervention
rates and changes in these rates over the past decade.
Results: Among low-risk women rates of obstetric
intervention were highest in private hospitals and lowest
in public hospitals. Low-risk primiparous women giving
birth in a private hospital compared to a public hospital
had higher rates of induction (31% vs 23%);
instrumental birth (29% vs 18%); caesarean section
(27% vs 18%), epidural (53% vs 32%) and episiotomy
(28% vs 12%) and lower normal vaginal birth rates
(44% vs 64%). Low-risk multiparous women had
higher rates of instrumental birth (7% vs 3%),
caesarean section (27% vs 16%), epidural (35% vs
12%) and episiotomy (8% vs 2%) and lower normal
vaginal birth rates (66% vs 81%). As interventions were
introduced during labour, the rate of interventions in
birth increased. Over the past decade these
interventions have increased by 5% for women in public
hospitals and by over 10% for women in private
hospitals. Among low-risk primiparous women giving
birth in private hospitals 15 per 100 women had a
vaginal birth with no obstetric intervention compared to
35 per 100 women giving birth in a public hospital.
Conclusions: Low-risk primiparous women giving
birth in private hospitals have more chance of a
surgical birth than a normal vaginal birth and this
phenomenon has increased markedly in the past
decade.

INTRODUCTION
In Australia, the national statistics reveal that
34% of women giving birth in 2009 elected

private status, with 30% of women giving
birth in private hospitals directly under
private obstetric care.1 The remaining women
were public patients and received a combin-
ation of midwifery and medical care in public
hospitals, with around 4% of privately insured
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women also giving birth in a public hospital. At a national
level the intervention rates in childbirth, such as caesar-
ean section, are significantly higher in the private sector
(43% vs 28%) and the rates of normal vaginal birth sig-
nificantly lower (43% vs 62%).1 The overall caesarean
section rate in Australia (32%) is significantly higher
than the OECD average of 25.7% of births.2 Despite the
rising intervention rates over the past decade the peri-
natal death rate has not shown a corresponding decline.
There is also growing concern that the short-term and
long-term morbidity associated with major obstetric inter-
ventions such as caesarean may not be insignificant for
the mother3 and the baby.4

Several resource-rich countries have responded to the
public health concern posed by high caesarean section
rates by implementing policies designed to increase the
rate of normal vaginal birth. In the UK,5 the USA6 and
New South Wales (NSW)7 government policy has been
implemented with the explicit aim of increasing the
vaginal birth rate and decreasing the caesarean section
rate.7 Despite these efforts, intervention in childbirth
continues to increase in Australia and many other devel-
oped nations.
The cost to the tax payer of the rising intervention in

childbirth is significant.8 9 A recent Australian rando-
mised controlled trial of caseload midwifery care for
women in all risk categories showed that care in less
interventionist models was as safe and significantly less
costly than routine public hospital care (in press). In
2000 Roberts, Tracy and Peat published a paper examin-
ing rates of obstetric intervention among private and
public women giving birth in NSW during the years
1996 and 1997. NSW is the most populous state in
Australia and broadly representative of the national
population. The Roberts et al10 study found that the
number of women classified as low risk was similar
(48%) among those receiving private obstetric care and
those receiving standard public hospital care. Rates of
obstetric intervention among these low-risk women were
however significantly higher among women giving birth
under private obstetric care. Among the low-risk prim-
iparous women giving birth during this period, more
women giving birth in private hospitals compared to
public hospitals had forceps and vacuum deliveries
(34% vs 17%), induction of labour (26% vs 16%), cae-
sarean section (16% vs 10%), epidural (51% vs 25%)
and episiotomy (47% vs 29%).10 The small number of
private women who gave birth in public hospitals had
lower intervention rates than in private hospitals and
higher intervention rates than women who were not pri-
vately insured.
We aimed to compare the risk profile of women

giving birth in private and public hospitals in NSW
between 2000 and 2008; to determine the rates of obstet-
ric intervention during birth for these two groups of
low-risk women and to see whether there has been a
change in the profile and intervention rates in the past
decade.

METHODS
Data sources
Perinatal data recorded in the NSW Midwives Data
Collection (MDC) for the time period 1 July 2000 till
30 June 2008 was provided by NSW Department of
Health. The MDC is a population-based surveillance
system containing maternal and infant data on all births
of greater than 400 g birth weight or 20 weeks gestation.
Hospitals are coded either as private or public in the data
set. However, the data identifying women who received
care in public hospitals under private accommodation
status is no longer collected as it had been in the years
1996–1997 and for this reason patients who are under
private obstetric care in public hospitals are not able to
be differentiated from their public counterparts, so for
this study we analysed the data by hospital (private/
public). The previous study published in 200010 showed
that there was a moderating factor on intervention rates
when women with private insurance status gave birth in a
public hospital, leading to lower intervention rates than
when they gave birth in private hospitals.
The linked dataset was provided by the NSW Centre for

Health Record Linkage (CHeReL) following approval by
the Data Custodian (NSW Health).

Subjects
Maternal factors available for analysis included: age,
parity, pre-existing (pre-pregnancy diabetes and chronic
hypertension) and pregnancy-related medical conditions
(pregnancy-related diabetes and hypertensive disorders
of pregnancy), labour onset, delivery type, pain relief
utilised and perineal status. Labour onset was cate-
gorised as spontaneous or induced and/or augmented
by means of prostaglandins, synthetic oxytocins and/or
mechanical devices but not artificial rupture of mem-
branes alone. When a caesarean section was performed
before the onset of labour the labour was recorded as
‘No Labour’. Neonatal factors included birth weight,
gestation at birth, presentation and Apgar scores.
The ‘standard primipara’ is defined as a primiparous

woman aged 20–34 years, who had no pre-existing or
pregnancy-related medical conditions, gave birth at
37–41 weeks gestation to a fetus in a cephalic presenta-
tion within the 10th and 90th centiles for birth weight.
The ‘standard multipara’ was a multiparous woman
aged 20–34 years, who had no pre-existing or pregnancy-
related medical conditions, gave birth at 37–41 weeks
gestation of a fetus in a cephalic presentation within the
10th and 90th centiles for birth weight.10–12 In both
definitions we included ‘non smoking’.
We examined a pre-determined and previously pub-

lished ‘cascade of intervention.’10 13 14 These events
occur in a chronological sequence during labour and
birth.

Data analysis
Contingency table analyses were utilised to examine dif-
ferences between the two groups based on hospital type.
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A significance level of <0.01 was set due to the nature of
population data and the significant size of the dataset.
Age differed significantly between the two groups and as
a potential confounder, age was adjusted utilising the
Direct Standardisation method, with the pooled low-risk
population as the standard. All analyses were conducted
using IBM SPSS V.19.

RESULTS
There were 691 738 births during the period 2000–2008.
This included 163 759 births in private hospitals and
527 979 births in public hospitals. The frequency of
women classified as low risk giving birth in private hospi-
tals compared to public hospitals was similar for prim-
iparous women (18.4% vs 17.9%) but lower for
multiparous women (18.6% vs 26.3%) due to the larger
proportion of women giving birth in the private setting
over the age of 34 years.
Overall women who gave birth in private hospitals

were more likely to be over 35 years of age and have a
baby at or above the 90th centile for birth weight and
gestation. They were less likely to have four or more chil-
dren, have a pregnancy-related medical condition, have
a baby weighing less than the 10th centile, weighing
under 2500 g, born at less than 37 weeks gestation, have
a pregnancy before the age of 20 or have a pregnancy
lasting beyond 41 weeks (table 1).
Table 2 shows the rate of obstetric intervention among

the 30 152 low-risk primiparous women who gave birth in
a private hospital and the 94 279 low-risk primiparous
women who gave birth in a public hospital. Low-risk prim-
iparous women giving birth in a private hospital compared
to a public hospital had higher rates of induction (31% vs
23%), instrumental birth (29% vs 18%), caesarean section
(27% vs 18%), epidural (53% vs 32%) and episiotomy
(28% vs 12%) and they had a 20% lower normal vaginal
birth rate (44% vs 64%). Intervention rates for low-risk
primiparous women had increased substantially between
1996/1997 and 2000/2008, except for episiotomy and
forceps delivery where there had been a decline.
Table 3 shows the rate of intervention among 30 512

low-risk multiparous women who gave birth in a private
hospital compared to 138 897 low-risk women who gave
birth in a public hospital. Low-risk multiparous women
had higher rates of instrumental birth (7% vs 3%), cae-
sarean section (27% vs 16%), epidural (35% vs 12%)
and episiotomy (8% vs 2%) and 15% lower normal
vaginal birth rates (66% vs 81%) when giving birth in a
private hospital. Intervention rates for low-risk multipar-
ous women had increased substantially between 1996/
1997 and 2000/2008, except for episiotomy and forceps
delivery where there had been a decline. There appears
to have been an increase in severe perineal trauma
among low-risk multiparous women in private as well as
public hospitals since 1996/1997.
Over the past decade, the rate of birth interventions

such as caesarean section for low-risk women had nearly

doubled in private hospitals (figures 1 and 2). Obstetric
interventions steadily increased among low-risk women
receiving public hospital care during this period by
more than 5%, and by over 10% among women receiv-
ing private obstetric care in private hospitals. Table 4
shows the cascade effect of obstetric interventions
among low-risk primiparous women when standardised
for age. There was a notable increase in intervention
and decline in normal vaginal birth as the interventions
accumulated (induction of labour, epidural and aug-
mentation of labour). Low-risk primiparous women
giving birth in a private hospital were more likely to
have interventions during labour and more likely to
have operative births. Among low-risk primiparous
women giving birth in private hospitals 15 per 100
women had a vaginal birth with no obstetric interven-
tion compared to 35 per 100 women giving birth in a
public hospital. This showed a reduction in rates of
vaginal birth with no obstetric intervention compared to
the previous study (18 per 100 women in private

Table 1 Frequency (%) of maternal and infant

characteristics—all women in cohort

Private hospital

n=163759 (%)

Public hospital

n=527979 (%)

Age

<20 0.1 3.2

20–34 68 78.1

>35 31.9 18.8

Parity

0 44.6 40.9

1–4 55 57.2

>4 0.4 2

Pre-existing medical condition

Yes 1.4 1.5

No 98.6 98.5

Pregnancy medical complications

Yes 7.3 10.3

No 92.7 89.7

Presentation

cephalic

94.9 95.4

Gestational age percentile

<10 6.4 9.9

10–24.9 13.5 15.8

25–74.9 52 49.9

75–89.9 16.9 14.6

90–100 11.1 9.9

Birth weight (g)

<2500 2.5 5.6

2500–4499 95.9 92.4

≥4500 1.6 1.9

Gestational age (weeks)

<37 9.1 11.5

37–41 90.2 86.1

≥41 0.6 2.4

Low risk women

Primparas 18.4 17.9

Multiparas 18.6 26.3
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hospitals and 39 per 100 women in public hospitals)10

(figures 1 and 2). Among primiparous women giving
birth in private hospitals that had an epidural the most

likely outcome was an instrumental birth and this rate
was higher than for women giving birth in a public hos-
pital (40% vs 30%). The likelihood of having a vaginal

Table 2 Birth characteristics and outcomes among primiparas at low risk for 1996/1997 and 2000/2008

1996/1997 Private

hospitals (n=6548)

(%)

2000–2008 Private

hospitals (n=30152)

(%)

1996/1997 Public

hospitals (n=20354)

(%)

2000–2008 Public

hospitals (n=94279)

(%)

Maternal age (years)

20–24 10.6 7 40.6 33.1

25–29 48.9 43.1 40 41.3

30–34 40.6 49.9 19.3 25.6

Type of labour

Spontaneous 47 32.1 63.8 48.4

Augmented 23.1 28.1 19.7 25.8

Induced 25.7 30.9 15.7 22.8

No labour 4.1 8.9 1.4 3

Delivery

Vaginal 49.7 43.9 72.6 63.8

Forceps 22.5 11.2 10.5 6.3

Vacuum 11.4 17.7 6.8 12.1

Caesarean section

before labour

4.1 8.9 1.5 3

Caesarean section

after labour

12.3 18.2 8.5 14.8

Epidural 50.8 53.3 25.1 32.2

Episiotomy 46.6 27.7 28.6 11.8

Severe perineal

trauma

1.4 1.5 2.3 1.6

Apgar score <7 at

5 min

1.3 1.2 1.8 1.6

Table 3 Birth characteristics and outcomes among multiparas at low risk for 1996/1997 and 2000/2008

1996/1997 Private

hospitals (n=8439)

(%)

2000–2008 Private

hospitals (n=30512)

(%)

1996/1997 Public

hospitals (n=35825)

(%)

2000–2008 Public

hospitals (n=138897)

(%)

Maternal age (years)

20–24 3.5 2.4 22.7 20.3

25–29 34.5 29.6 41.7 41.5

30–34 61.9 67.9 35.6 38.2

Type of labour

Spontaneous 55.3 32.3 76.8 57

Augmented 7.2 16.7 4.8 13.3

Induced 22.9 29.5 12.9 18.4

No labour 14.5 21.4 6.5 11.2

Delivery

Vaginal 74.3 66.3 88.0 81.2

Forceps 4.2 1.9 1.3 0.8

Vacuum 3.4 5.2 1.3 2.3

Caesarean section

before labour

14.5 21.4 6.5 11.2

Caesarean section

after labour

3.5 5.2% 2.9 4.5

Epidural 31.3 35.9 9.2 11.8

Episiotomy 19.2 8.3 7 2.1

Third degree tear 0.2 1 0.9 1.3

Apgar score <7 at

5 min

0.8 0.6 0.9 0.9
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birth also dropped significantly for these women (36%
vs 47%). This difference was less dramatic with multipar-
ous women but the high rates of pre-labour caesarean
section among the women giving birth in a private
hospital impacted on these outcomes. Among low-risk
multiparous women, 35 per 100 women had a vaginal
birth with no obstetric intervention compared to 65 per
100 women giving birth in a public hospital (table 5).
The caesarean section rate has increased for all

low-risk women giving birth in NSW between 1996/1997
and 2008 but there appears to be a slight levelling-off in
the rate since 2006 (figure 1). There is a significant dif-
ference between public and private caesarean section
rates at both time points as well as a significant increase
within settings across time (<0.001). This equates to an
11.1% increase in the caesarean section rate in the
private hospital setting compared to a 6.7% rise in the
public setting between the earlier and the present
studies (figure 2).

DISCUSSION
The significance of this study lies in the large sample
size and the finding that regardless of the low-risk status
of these women the intervention rates such as caesarean
section and instrumental birth have continued to rise
slowly year after year. These rates do not appear to be
parallel to or be associated with a better infant outcome.
The NSW rate of perinatal mortality was between 8.6
and 9.6 per 1000 births between 2000 and 2005 and

between 8.7 and 9 per 1000 births between 2005 and
200915 16. A recent randomised controlled trial of case
load midwifery (continuity of carer) for low-risk women
compared to standard care offered in a large teaching
hospital in Australia found a 22% reduction in caesarean
section rate under continuity of midwifery care with no
difference in perinatal mortality.17 This indicates that
changes in caesarean section rates can occur with little
impact on perinatal mortality. The difference between
private and public maternity care suggests that the rates
are potentially associated with variations in practitioner
behaviour as opposed to the poor health of women.
Other authors have also asserted that rising caesarean
section rates centre on clinician preferences. Leitch and
Walker18 stated that while indications for caesarean
section have not changed much over time there has
been lowering in the overall threshold concerning the
decision to carry out a caesarean.
Our study is limited to providing a snapshot view of

the birth outcomes in a defined time period. However,
this study repeats the analysis of a paper published in
2000 providing the reader with a more detailed picture
of the current state of obstetric intervention in NSW.
The advantages of using population-based datasets, such
as the MDC, include the size of the dataset and the guar-
anteed accuracy of a validated dataset. The limitations
are the restricted number of variables that are included
and the scarcity of specific information on potential con-
founders. Previous validation studies have reported high
levels of data accuracy for the majority of diagnoses and
procedures conducted during labour and delivery in the
state-wide data base,19 20 although the recording of
medical conditions are overall generally underre-
ported.19 21 While we could not control for obesity due
to lack of reliable data, women who have private health
insurance have lower rates of obesity and higher socio-
economic status hence these health disadvantages are
most likely over-represented in the public women.22

There are also several other sociodemographic factors
we could not control for such as education and income
that increase risk for the women giving birth in public
hospitals.
The overall proportions of women classified as low risk

who gave birth in private and public hospitals in NSW
during the years 2000–2008 were similar for primiparous
women but significantly different for multiparous
women. A decade ago 48% of women in private and
public hospitals were considered low risk. This compares
with 43% in our study a decade later. In NSW, the cae-
sarean section rate has increased from 19% in 1998 to
30.2% in 2009.16 The caesarean section rate is much
higher for the private sector and has been accompanied
by an even sharper rise over the past decade as seen in
our research. MacDorman et al 23 suggested that the
rapid increase in the caesarean section rate from 1996
onward in the USA reflected two current trends: an
increase in the primary caesarean section rate and a
steep decline in vaginal birth after a primary caesarean

Figure 1 Low-risk women and delivery type per year and

hospital type.

Figure 2 Caesarean section rates among low-risk women

giving birth in private and public hospitals in 1996–1997

compared to 2000–2008.
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section. A similar pattern is seen in Australia with
increasing primary caesarean and repeat caesarean
section rates.1 It is commonly asserted that the rise in
the caesarean section rate is due to changing demo-
graphics, such as older women, obese women and more
complex medical profiles, which are a reality today in
many resource rich nations. However, in our study,
which only included low-risk women, the rise in caesar-
ean section was independent of these factors. Other
studies and government reports have also shown the dra-
matic rise in caesarean section independent of these risk
factors.1 23 24

Most concerning in this study was the fact that a
low-risk primiparous woman has a 20% lower chance of
having a normal birth (44%) if she gives birth in a
private hospital under obstetric care in NSW than in a

public hospital (64%). The implications for women
and babies in terms of short-term and long-term
morbidity3 4 25 are not insignificant. The cost of high
intervention rates in childbirth is also significant to
society. Tracy and Tracy8 studied the incremental cost
increase to the public purse as interventions were intro-
duced in the labour and birth process. They found that
the relative cost of birth increased by up to 50% for
low-risk primiparous women and up to 36% for low-risk
multiparous women as labour interventions accumu-
lated. An epidural was associated with a sharp increase
in cost of up to 32% for some primiparous low-risk
women, and up to 36% for some multiparous low-risk
women. Private obstetric care increased the overall rela-
tive cost by 9% for primiparous low-risk women and 4%
for multiparous low-risk women.8

Table 4 Rates per 100 women for obstetric intervention among primiparas at low risk for 1996/1997 and 2000/2008—age

standardised

Labour management

before birth Management at birth

1996/1997

Private

2000–2008

Private

1996/1997

Public

2000–2008

Public

No epidural, no induction No episiotomy

Vaginal birth 55.5 55.2 71.4 75.6

Forceps or vacuum 3.9 7.2 3.1 4.9

Episiotomy

Vaginal birth 21.3 20.7 14.6 9.4

Forceps or vacuum 15.9 11.1 7.9 5.5

Caesarean section after

labour

3.4 5.7 3.1 4.7

Subgroup rate 32.5 25.3 54 45.9

No epidural, induction No episiotomy

Vaginal birth 45.7 41.6 56.4 59

Forceps or vacuum 6 9.8 4.3 7.7

Episiotomy

Vaginal birth 22.3 19.3 16.8 11.1

Forceps or vacuum 16.7 18.4 14.3 8.7

Caesarean section after

labour

9.3 11 8.2 13.5

Subgroup rate 17.8 17.4 9.1 19.7

Epidural, no induction No episiotomy

Vaginal birth 27.8 26.1 37.8 41.9

Forceps or vacuum 15.7 17.3 8.3 13.3

Episiotomy

Vaginal birth 7.2 10.1 9.5 5.5

Forceps or vacuum 33.8 22.8 27.4 16.3

Caesarean section after

labour

15.6 23.8 17 23

Subgroup rate 15.2 16.5 19 10.5

Epidural, induction No episiotomy

Vaginal birth 24.5 22.7 34.1 34.8

Forceps or vacuum 14.7 15.1 9.5 13.7

Episiotomy

Vaginal birth 9 9.4 6.7 5.7

Forceps or vacuum 32.3 21.5 24.4 15

Caesarean section after

labour

19.5 31.2 25.3 30.9

Subgroup rate 31 31.9 16.3 20.9

Rate for caesarean section

before labour

3.4 8.9 1.6 3
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The levelling-out of the caesarean section rate from
2006 onwards may reflect the changes in government
policy, research and international trends.5 7 26 However,
over the past decade while obstetric interventions have
steadily increased among low-risk women receiving
public hospital care by more than 5%, they have
increased by over 10% among women receiving private
obstetric care in private hospitals. This disparity between
the two services in health (private and public) is con-
cerning, especially when much of the care in the private
sector is funded from the public purse and more
importantly the taxpayer. While women choosing private
healthcare are also taxpayers and hence entitled to sub-
sidisation this subsidy needs to be associated with a
requirement for accountability to the funder.

CONCLUSION
The continual rise in obstetric intervention for low-risk
women in Australia is concerning in terms of morbidity
for women and cost to the public purse. The fact that
these procedures which were initially life-saving are now
so commonplace and do not appear to be associated with
improved perinatal death rates demands close review.
Low-risk primiparous women giving birth in private hos-
pitals have more chance of a surgical birth than a normal
vaginal birth and this phenomenon has increased mark-
edly in the past decade with the gap between the public
and private sector growing wider. Australia strives to
provide a health system which offers equal access and
equity to its population. The findings of this study suggest
that a two-tier system exists in Australia without any

Table 5 Rates per 100 women for obstetric intervention among multiparas at low risk for 1996/1997 and 2000/2008—age

standardised

Labour management Management at birth

1996/1997

Private

2000–2008

Private

1996/1997

Public

2000–2008

Public

Before birth no epidural, no

induction

No episiotomy

Vaginal birth 82.5 82.6 92 92.6

Forceps or vacuum 1.6 2.4 0.8 1

Episiotomy

Vaginal birth 11.9 9.9 4.9 2.8

Forceps or vacuum 1.3 1.7 0.7 0.5

Caesarean section after

labour

2.7 3.4 1.6 3

Subgroup 47.6 35.2 72.4 63

No epidural, induction No episiotomy

Vaginal birth 79.3 80.8 87.9 89.8

Forceps or vacuum 1.5 4.2 1.3 2

Episiotomy

Vaginal birth 15.5 10.9 6.3 3.5

Forceps or vacuum 1.9 1.8 1.5 0.8

Caesarean section after

labour

1.8 2.3 3 3.9

Subgroup rate 19.9 18.4 14.9 16.3

Epidural, no induction No episiotomy

Vaginal birth 51.4 54.8 61 65.1

Forceps or vacuum 10.4 10.6 5.2 7.5

Episiotomy

Vaginal birth 11.5 10.3 3.8 3.8

Forceps or vacuum 11.2 6 8.2 4.7

Caesarean section after

labour

15.4 18.3 21.8 18.9

Subgroup rate 8.1 10.6 3.4 4.8

Epidural, induction No episiotomy

Vaginal birth 55.2 64.3 62.3 68.3

Forceps or vacuum 13.7 11.2 9.2 9.6

Episiotomy

Vaginal birth 14 11.4 5.3 4.2

Forceps or vacuum 8.9 5.3 8 3.8

Caesarean section after

labour

8.2 7.8 15.2 14.1

Subgroup rate 11.2 14.4 3 4.6

Rate for caesarean section

before labour

13 21.5 6.3 11.2
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obvious benefit for women and babies and a level of
medical over servicing which is difficult to defend within
a system that is bound by a finite health dollar.
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