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Research

Patterns and outcomes of preterm

hospital admissions during pregnancy
in NSW, 2001-2008

n Australia, regionalised maternity

care aims to ensure provision of the

appropriate level of care to all
women, through assessment of risk,
referral and transfer. An important
element of this care is providing high-
quality, safe and accessible services to
women and babies in rural and
remote areas."” For women who
experience pregnancy complications,
this means their needs may not nec-
essarily be met by their local hospital.
They may be admitted and then be
discharged or transferred or give
birth. Babies born in a tertiary centre
to women experiencing pregnancy
complications (including those trans-
ferred from another hospital before
the birth) have lower rates of morbid-
ity and mortality than babies who are
transferred after they are born.>*

Pregnancy and childbirth is one of
the most common reasons for hospi-
tal admission in Australia, and
accounted for about 8% of all over-
night acute admissions in 2009-10.°
Decisions to admit or transfer women
who present to hospital with compli-
cations during pregnancy depend on
various factors, including: severity of
the complication; stage of pregnancy
or labour; bed availability; availability
of specific clinical expertise; hospital
services; proximity of services to the
woman’s home; women’s or clini-
cian’s preferences; and availability of
support at home.

The few studies that have examined
admissions during pregnancy or the
subsequent pathways for these
women have been limited by non-
representative populations® or inabil-
ity to track individuals through multi-
ple admissions and transfers.””’
Because of a lack of data on single or
multiple admissions during pregnancy
and transfers between facilities, it is
not possible to evaluate how well the
policy aims of equitable and efficient
use of resources and optimal out-
comes for neonates'? are being met.

The aim of this study was to assess
the number, factors associated with,

Objective: To assess the frequency and outcomes of preterm hospital
admissions during pregnancy, with a focus on transfers to higher levels of care.

Design: Population-based cohort study using linked population data.

Setting and subjects: Women who were admitted to hospital in weeks 20-36
of pregnancy (preterm) and gave birth to a liveborn singleton infant in New
South Wales during 2001-2008.

Main outcome measure: Numbers of preterm admissions of pregnant women
who were discharged without giving birth, were transferred to higher care, or
who gave birth.

Results: 110 439 pregnancies (16.0%) involved at least one preterm admission.
After their initial preterm admission, 71.9% of women were discharged, 6.3%
were transferred and 21.8% gave birth. Median gestational age at admission was
33 weeks and median time to discharge, transfer or giving birth was 1 day. Most
women who were transferred or who gave birth had been admitted for preterm
rupture of membranes or preterm labour. Of the women who were admitted

or were transferred with suspected preterm labour, only 29% and 38%,
respectively, gave birth. Compared with other admitted women, women having
a first birth, public patients and those living in areas of low socioeconomic
status were more likely to be transferred or to give birth. As gestational age
increased, the proportion of women transferred decreased and the proportion
giving birth increased. Infants born after maternal transfer had lower gestational
age and more adverse outcomes than those born without maternal transfer.

Conclusions: Preterm hospital admission affects one in six women with
singleton pregnancies. Methods that could improve assessment of labour status
have a large potential to reduce the burden on maternity services. The increased
morbidity for infants born after maternal transfer suggests women with high-

risk pregnancies are being appropriately identified.

and outcomes of preterm admissions
to hospital, with a focus on transfers
to hospitals with a higher level of
maternity care.

The study population comprised
women who gave birth to a liveborn
singleton infant =24 weeks’ gestation
in 20012008 in New South Wales and
who were admitted to hospital during
weeks 20-36 of their pregnancy (“pre-
term”). Women were included for each
pregnancy that met the criteria.

We obtained data from the NSW
Perinatal Data Collection (PDC) and
the NSW Admitted Patients Data Col-
lection (APDC). The PDC (“birth”
records) is a population-based sur-
veillance system, covering all live
births and stillbirths at =20 weeks’
gestation or =400 g birthweight, and
includes demographic, medical and
obstetric information and information

on the condition of the infant. The
APDC (“hospital” records) is a census
of all inpatient admissions (public and
private) in NSW. It includes demo-
graphic, administrative and clinical
information. Diagnoses related to the
admission are coded according to the
10th revision of the International
Classification of Diseases, Australian
Modification (ICD-10-AM).

Probabilistic linkage of birth and
hospital records for mothers and
babies was conducted by the Centre
for Health Record Linkage and was
approved by the NSW Population and
Health Services Research Ethics Com-
mittee. These datasets have low rates
of missing data and generally high
levels of agreement when compared
with medical records. '3

For each birth, records of the
mother’s hospital admissions (includ-
ing hospital-to-hospital transfers)
where the admission occurred at 20-36
weeks’ gestation were retained. Day-
only admissions were included. Ges-
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1 Pathways for pregnant women admitted to hospital
preterm* in New South Wales, 2001-2008

pregnancies

688902 singleton

110439 (16.0%) pregnancies
153936 preterm | 33557(21.8%) Gave birth
admissions
43204 110732 (71.9% 9647 (6.3%
readmissions ( & (2223 4440 (46.0%)
Discharged Trr?nf]ferred to
4419 (45.8%) igher care
377 (3.9%) 411 (4.3%)
transferred transferred
to same or again to still
lower care higher care
* During weeks 20—-36 of the pregnancy. *
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tational age (in weeks) at admission
was estimated from the baby’s date of
birth and gestational age in the birth
record, and the date of admission in
the hospital record.

The primary outcome was whether
a preterm admission ended in dis-
charge, maternal transfer to a hospi-
tal with a higher level of maternity
care, or birth (Box 1). Outcomes of
transfers to higher care were exam-
ined as discharge, transfer again to
still higher care, transfer back to
lower care, or birth. Neonatal out-
comes for pregnant women admitted
preterm were investigated, including
length of stay, transfer, morbidity and
mortality. 4

Maternal characteristics (age,
number of previous pregnancies,
smoking during pregnancy, Indige-
nous status and area of residence)
were obtained from the birth records.
Quintile of socioeconomic status was
determined by the Index of Relative
Socio-economic Disadvantage,'® and
remoteness category by the mean
Accessibility/Remoteness Index of
Australia (ARIA+) score for postcode
of residence!® (Box 2, full version
online only at mja.com.au). Reason
for admission was based on the prin-
cipal admission diagnosis on the hos-
pital record. Hospitals were classified
into seven groups based on available
neonatal care and number of births,
and urban or regional area.'”

Statistical analysis

We used frequency distributions and
contingency table analyses to describe
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preterm admissions and outcomes.
Unless otherwise stated, only the first
admission of a hospitalisation that
involved transfer is included.
Descriptive results are reported as
percentages or as median and inter-
quartile range (IQR) as appropriate.
For comparison with other studies,
we also calculated the ratio of non-
birth admissions to all pregnancies,
counting transfers as separate admis-
sions.

Multinomial logistic regression was
used to determine the adjusted odds
ratios for transfer and birth compared
with discharge. ARIA score was
excluded from the final model
because of collinearity with hospital
group. Year was included as a contin-
uous variable. Cluster robust stand-
ard errors were estimated to account
for multiple admissions of women.
Infant morbidity and mortality out-
comes were adjusted for gestational
age by direct standardisation using
the combined sample as the standard
population.

From 2001 to 2008 there were 688 902
liveborn singleton births at =24
weeks’ gestation, of which 110439
(16.0%) involved a mother who was
admitted to hospital during weeks 20—
36 of the pregnancy (Box 1). These
births were to 98183 women, of
whom 68458 (69.7%) were admitted
preterm during one pregnancy, 23 970
(24.4%) were admitted preterm dur-
ing two pregnancies, and 5755 (5.9%)
were admitted preterm during 3-6
pregnancies. The proportion of preg-
nancies during which the mother was
admitted increased from 15.5% in
2001 to 16.2% in 2008 (trend P=0.01).

During these 110439 pregnancies,
the women had a total of 165174
preterm admissions if transfers are
counted as a separate admission (24.0
per 100 pregnancies), or 153 936 pre-
term admissions if transfers are
counted as part of the preterm admis-
sion (22.3 per 100 pregnancies). The
women had one preterm hospitalisa-
tion in 75.2% of pregnancies involving
admission, two preterm hospitalisa-
tions in 16.8%, three in 4.9%, and 4-33
hospitalisations in 3.2% of these preg-
nancies. Counting only admissions
that did not result in birth gives 18.4

non-birth admissions per 100 preg-
nancies (126 573/688 902).

Compared with pregnant women
who were not admitted preterm,
women admitted preterm were signifi-
cantly more likely (P <0.01) to be <25
years and either in their first pregnancy
or to have had more than one previous
pregnancy resulting in birth (data not
shown). They were also significantly
more likely (P <0.01) to be Aboriginal,
report smoking during pregnancy and
live in regional or remote areas, and
less likely (P < 0.01) to be in the highest
socioeconomic group.

Characteristics of preterm
admissions

Most initial preterm admissions
(71.9%) ended in women being
discharged without giving birth (Box 1
and Box 2). Women gave birth during
21.8% of initial admissions, and 6.3%
resulted in transfer to a higher level of
care. The median gestational age at
which women were admitted was 33
weeks. The median time from admis-
sion until discharge, transfer to
another facility or birth was 1 day
(IQR 1-2 days; mean 2.3 days). Terti-
ary hospitals recorded the highest
proportion of admissions (34.6%).
The most common reasons for admis-
sion were preterm labour (18.7%),
hypertension (11.5%) and haemor-
rhage (11.0%) (Box 2). Reasons for
admission varied by hospital group
and gestational age (data not shown).
Hypertension and premature rupture
of membranes accounted for more
admissions as gestational age
increased, while vomiting and
abdominal pain accounted for fewer.
The proportion admitted to each hos-
pital group generally remained con-
stant over the course of the
pregnancy, although after 32 weeks
the proportion increased at large
urban hospitals and decreased at ter-
tiary hospitals.

The proportion of women dis-
charged ranged from 51.2% of those
admitted for fetal anomalies through
59.3% with suspected preterm labour
to 98.0% of women admitted for vom-
iting (Box 2). Preterm labour or pre-
mature rupture of membranes were
the reasons for admission most likely
to result in birth or transfer. From 33
weeks’ gestation, as the proportion of
women transferred decreased, the



2 Maternal and admission characteristics by outcomes of preterm admission, New South Wales, 2001-2008%*

Outcome (no. [%1])

Research

Initial admission characteristics Discharge Transfer Birth Total (no. [%])
Reason for admission

Preterm labour 17069 (59.3%) 3420 (11.9%) 8307 (28.8%) 28796 (18.7%)
Hypertension 13450 (75.7%) 1089 (6.1%) 3227 (18.2%) 17766 (11.5%)

Haemorrhage

Premature rupture of membranes
Abdominal pain

Digestive system diseases
Urinary tract infection
Vomiting

Fetal anomalies
Antenatal screening
Other pregnancy-related
Other genitourinary

Other

Gestational age at admission
20-28 weeks

29-32 weeks

33—-35 weeks

36 weeks

Hospital group

Tertiary

CPAP*

Large urban

Small urban

Large regional

Small regional

Other

Admission

First preterm admission
Subsequent preterm admission
Public or private patient
Public

Private

Total

13176 (77.8%)
1665 (20.9%)
7672 (97.4%)
7266 (94.5%)
4857 (97.5%)
4611 (98.0%)
1913 (51.2%)
3668 (99.2%)
10192 (48.0%)
3001 (70.0%)
22192 (91.5%)

35064 (89.0%)
28153 (80.3%)
33286 (67%)
14229 (47.8%)

40536 (76.0%)
18048 (72.9%)
23419 (66.8%)
566 (67.3%)
14580 (69.1%)
10581 (71.7%)
3002 (73.3%)

79833 (72.3%)
30899 (71.0%)

87850 (73.8%)
22866 (65.6%)
110732 (71.9%)

1455 (8.6%)
1616 (20.3%)
182 (2.3%)
164 (2.1%)
85 (17%)
78 (1.7%)
202 (5.4%)
28 (0.8%)
467 (2.2%)
158 (3.7%)
703 (2.9%)

2683 (6.8%)

3785 (10.8%)

2664 (5.4%)
515 (1.7%)

405 (0.8%)
1521 (6.1%)
2711 (77%)
147 (17.5%)
1653 (7.8%)
2176 (14.8%)
1034 (25.2%)

7177 (6.5%)
2470 (57%)

7766 (6.5%)
1880 (5.4%)
9647 (6.3%)

2308 (13.6%)
4675 (58.8%)
19 (0.2%)
250 (3.4%)
42 (0.8%)
17 (0.4%)
1621 (43.4%)
3 (0.1%)
10596 (49.9%)
1130 (26.3%)
1353 (5.6%)

1656 (4.2%)

3112 (8.9%)

13743 (27.7%)
15046 (50.5%)

12377 (23.2%)
5189 (21.0%)
8943 (25.5%)
128 (15.2%)
4868 (231%)
1992 (13.5%)
60 (1.5%)

23429 (21.2%)
10128 (23.3%)

23457 (19.7%)
10102 (29.0%)
33557 (21.8%)

16939 (11.0%)
7956 (5.2%)
7873 (5.1%)
7689 (5.0%)
4984 (3.2%)
4706 (3.1%)
3736 (2.4%)
3699 (2.4%)
21255 (13.8%)
4289 (2.8%)

24248 (15.8%)

39403 (25.6%)
35050 (22.8%)
49693 (32.3%)
29790 (19.4%)

53318 (34.6%)
24758 (16.1%)

35073 (22.8%)
841(0.5%)
21101 (13.7%)
14749 (9.6%)
4096 (2.7%)

110 439 (71.7%)
43497 (28.3%)

119 073 (77.4%)
34848 (22.6%)
153936 (100%)

Percentages may not add to 100% due to rounding. CPAP = continuous positive airway pressure. * Numbers refer to admissions, not pregnancies or women.
The 153936 admissions occurred in 110 439 pregnancies. t As proportion of total for subgroup. 3+ The CPAP hospitals are five large non-tertiary hospitals
that are able to provide CPAP respiratory support to neonates.!”

proportion giving birth increased (Box
2). Factors that were independently
and positively associated with birth
during a preterm admission included:
identifying as Aboriginal; maternal
age =35 years; nulliparity; smoking
during pregnancy; greater socioeco-
nomic disadvantage; gestational age
close to term; private care; admission
to a tertiary hospital or hospital that
was able to provide CPAP (continuous
positive airway pressure) respiratory
support; and year in which birth
occurred (Box 3).

Transfers

There were 9647 maternal transfers
during pregnancy following an initial
preterm hospital admission (Box 1).

Opverall, 76.4% were to tertiary hospi-
tals, 15.4% to large regional hospitals,
7.1% to large urban hospitals able to
provide CPAP respiratory support to
neonates, and the remaining 1.1% to
small regional or large urban hospi-
tals. Of 1653 transfers from large
regional hospitals, 96.7% were to terti-
ary hospitals, 3.0% to CPAP hospitals
and the remainder to large urban hos-
pitals. There were 3210 transfers from
small regional and “other” hospitals;
46.1% of these were to large regional
hospitals, 35.7% to tertiary hospitals
and 14.7% to CPAP hospitals.
Admissions were significantly more
likely to result in transfer if the
woman was Aboriginal; aged =35
years; nulliparous or had had >1

previous pregnancies resulting in
birth; more socioeconomically disad-
vantaged; at <36 weeks’ gestation; a
public patient; or initially admitted to
small hospitals, whether regional or
urban (Box 3).

Of the women transferred to higher
care, 4419 (45.8%) were discharged
without giving birth (median length
of admission, 3 days; IQR, 1-5 days),
4440 (46.0%) gave birth during the
transfer admission, 411 (4.3%) were
further transferred to higher care or
between tertiary hospitals, and 377
(3.9%) were transferred to another
hospital at the same or lower level of
care (Box 1). Preterm labour (27.3%)
and premature rupture of membranes
(19.1%) were the main diagnoses
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3 Adjusted odds ratios (95% Cl) for transfer and birth

compared with discharge

Transfer

Birth

Aboriginality
Aboriginal 116 (1.05-1.27)
Non-Aboriginal 1.00 (Referent)

Age group (years)

<20 0.88 (0.80-097)
20-34 1.00 (Referent)
=35 116 (1.09-1.24)

Previous pregnancies

0 125 (1.18-1.33)
1 1.00 (Referent)
>1 118 (110-1.26)
Smoking during pregnancy

Yes 1.07 (1.00-1.13)
No 1.00 (Referent)

Socioeconomic disadvantage
Most (quintile 1)

Quintiles 2—4

Least (quintile 5)

1.64 (1.50-1.79)
1.27 (118-1.38)
1.00 (Referent)
Patient status
Private patient 0.74 (0.69-0.79)
Public patient 1.00 (Referent)
Reason for admission
Preterm labour 756 (6.90-8.28)
474 (4.25-5.28)
436 (3.95-4.81)

5339 (47.5-60.1)

Hypertension
Haemorrhage

Premature membrane
rupture

Digestive system diseases* 0.69 (0.61-0.78)
741 (616-8.92)
1.64 (1.45-1.86)
1.03 (0.89-1.21)

1.00 (Referent)

Fetal anomalies

Other pregnancy-related!
Other genitourinary*
Other

Gestational age at admission

20-28 weeks 415 (3.73-4.61)
29-32 weeks 5.71(517-6.31)
33—-35 weeks 2.37 (215-2.62)
36 weeks 1.00 (Referent)

Hospital group
Tertiary
CPAP

0.06 (0.05-0.07)
0.60 (0.55-0.65)
1.00 (Referent)
2.40 (1.87-3.07)
0.72 (0.67-0.79)
197 (1.82-2.12)

Large urban

Small urban

Large regional

Small regional/other
Admission

First 1.00 (Referent)
1.06 (1.00-1.12)

1.04 (1.03-1.05)

Second or later

Year’

1.09 (1.01-117)
1.00 (Referent)

0.76 (0.71-0.82)
1.00 (Referent)
1.30 (1.25-1.36)

119 (115-1.24)
1.00 (Referent)
1.04 (1.00-1.08)

121 (116-1.26)
1.00 (Referent)

141 (1.34-1.49)
113 (1.08-118)
1.00 (Referent)

1.63 (1.56-1.70)
1.00 (Referent)

6.27 (5.87-6.69)
232 (216-2.50)
318 (295-3.43)

3373 (307-371)

0.27 (0.24-0.31)
11.54 (10.36-12.85)
9.64 (9.04-10.28)
270 (2.48-2.94)
1.00 (Referent)

0.06 (0.05-0.06)
0.2 (0.11-0.12)
0.40 (0.38-0.41)
1.00 (Referent)

1.23 (117-1.29)
110 (1.04-1.17)
1.00 (Referent)
0.73 (0.58-091)
1.04 (0.99-1.10)
0.54 (0.51-0.58)

1.00 (Referent)
0.90 (0.87-0.93)
1.05 (1.04-1.06)

CPAP = continuous positive airway pressure. The CPAP hospitals are five
large non-tertiary hospitals that are able to provide CPAP respiratory
support to neonates.” * Includes abdominal pain and vomiting. t Includes
antenatal screening. 1 Includes urinary tract infection. ¢ Fitted as a

continuous variable.
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reported for the transfer admission for
women who gave birth or were fur-
ther transferred to higher care, but
62.2% of the 2220 women with pre-
term labour in the transfer admission
were discharged or transferred back
to lower care. Time from transfer to
discharge, transfer or birth was long-
est for women who were eventually
transferred to lower care (median, 6
days; IQR, 3-12 days) and shortest for
those who gave birth (median, 1 day;
IQR, 1-4 days).

Infants born after maternal transfer
had lower gestational age (median 32
weeks; IQR, 29-34 weeks) than those
born in the initial preterm admission
(median, 35 weeks; IQR, 34-36
weeks). After adjusting for gestational
age, infants born after maternal trans-
fer had similar mortality to those born
in the initial admission, but had
higher morbidity and were less likely
to be discharged home (Box 4).

There were 1876 neonatal transfers
from non-tertiary to tertiary hospitals
(including 212 to a children’s hospi-
tal). Where a neonatal transfer
occurred after birth in the initial
admission, the median time from
maternal admission to birth was 1 day
(IQR, 1-1 days), compared with 2
days (IQR, 1-6 days) from initial
maternal admission to birth if mater-
nal transfer occurred.

To our knowledge, this is the first
study to use linked population data to
examine preterm hospital admissions
among pregnant women in Australia.
From 2001-2008 in NSW, about one
in six pregnant women were admitted
to hospital at least once during weeks
20-36 of their pregnancy. Australia-
wide, this would represent a signifi-
cant impact on the health system,
translating to about 63500 preterm
admissions each year, almost three-
quarters of which will end in the
woman being discharged without giv-
ing birth. This includes about 3700
women per year transferred to higher
care, almost half of whom will be
subsequently discharged.

Maternal risk factors for transfer
and birth among women admitted
preterm in our study (advanced
maternal age, extremes of parity,
Aboriginality, smoking during preg-

nancy and social disadvantage), are
recognised risk factors for adverse
pregnancy outcomes. 1 Suspected
preterm labour was the most common
reason for admission and was strongly
associated with transfer and birth.
However, for women admitted for
preterm labour, the high rates of dis-
charge following the initial admission
(59%) and transfer (62%) highlight
the difficulty in determining which
pregnancies will be ongoing. Future
improvements in assessment of
threatened preterm labour may have
considerable potential both to reduce
length of stay for the initial admission
and to reduce unnecessary transfers.

Preterm prelabour rupture of the
membranes accounted for 5% of pre-
term admissions and was the strong-
est risk factor for transfer and birth.
However, management of this condi-
tion remains a dilemma with respect
to immediate birth or expectant man-
agement, and hospital or outpatient
care.?? Hypertension and haemor-
rhage were the other major contribu-
tors to preterm admission, each
accounting for 11% of admissions, but
were weaker risk factors for transfer
and birth. For most pregnancy condi-
tions there is a paucity of evidence for
keeping women in hospital for bed
rest once their condition has stabi-
lised. >

When a maternal or fetal risk is
identified that may lead to preterm
birth, optimal care is provided by
ensuring care at a centre that has the
expertise and facilities to provide
appropriate management,? although
this may remove a woman from her
family and other social supports. In
our study, infants born after maternal
transfer had lower gestational ages
and were less likely to be discharged
directly home, suggesting that clini-
cians do, in general, identify pregnan-
cies that are at increased risk.
However, almost half the women
transferred were discharged without
giving birth, about twice the rate
observed in a population-based study
in the United Kingdom.? Differences
in health care services, especially the
distances involved with access to
referral centres, make direct compar-
isons difficult. There may be more
scope for reduction of unnecessary
transfers in urban and outlying met-
ropolitan areas in Australia, where



4 Outcomes* of the initial admission for infants and mothers by maternal transfer
status, New South Wales, 2001-2008

Birth Maternal transfer
(n=33557) then birth (n =4439)
Neonatal outcome
Mortality 1.2% 4.8%
Adjusted’ 1.7% (1.6%-1.9%) 1.4% (1.3%-1.7%)
Severe morbidity?? 28.6% 72.0%
Adjusted’ 33.3% (32.9%—-33.7%) 38.9% (36.9%-41.0%)
Transfer to higher caret 76% 12.1%
Adjusted’ 8.7% (8.3%-9.0%) 9.1% (7.7%-10.5%)
Discharge home 84.7% 23.2%

Adjusted’

82.2% (81.8%—82.6%)

437% (41.4%—46.4%)

Research

6 AdamsMM, Harlass FE, Sarno AP, et al. Antenatal

hospitalization among enlisted servicewomen,
1987-1990. Obstet Gynecol 1994; 84: 35-39.

7 Adelson PL, Child AG, Giles WB, Henderson-Smart

9

10

DJ. Antenatal hospitalisations in New South Wales,
1995-96. Med J Aust 1999; 170: 211-215.

Bacak SJ, Callaghan WM, Dietz PM, Crouse C.
Pregnancy-associated hospitalizations in the
United States, 1999-2000. Am J Obstet Gynecol
2005;192:592-597.

LiuS, Heaman M, Sauve R, et al. An analysis of
antenatal hospitalization in Canada, 1991-2003.
Matern Child Health J2007;11:181-187.

NSW Department of Health. Neonatal intensive
careservice plan to 2006. Selected specialty and
statewide service plans. Sydney: NSW Health,
20065.

Maternal outcome
Severe morbidity?3
Postnatal transfer to higher care

Discharge home

3.2% 5.4%
3.3% 2.2%
94.6% 87.4%

*Qutcomes are not mutually exclusive. t Adjusted for gestational age. F Including children’s

hospitals.

distance is a less critical factor. Neo-
natal transfers, on the other hand, can
represent “missed” opportunities for
antenatal transfer; our findings sug-
gest that “missed” transfers were
mostly due to rapid progression of
labour. Clinicians may have identified
these women as candidates for trans-
fer but were not confident of sufficient
time to effect an antenatal transfer.

The availability of linked hospital
admission data enabled us to calcu-
late population rates of admission
and transfer, unlike previous studies
which have been limited to calculat-
ing ratios of admissions to pregnan-
cies.”” Our finding of 18.4 non-birth
admissions per 100 pregnancies is
comparable with the findings of
studies from other countries (12-30
per 100).” The main overall reasons
for admission in our study (preterm
labour and hypertension) and for
admission resulting in birth (prema-
ture rupture of membranes, preterm
labour and hypertension) were also
consistent with earlier studies.” % A
US study reporting linked outcome
information found that 66% of ante-
natal admissions ended in the
woman being discharged without
giving birth, compared with our find-
ings of 72% in NSW; that study only
counted antenatal admissions that
were at least 4 days before the actual
birth date.?

The limitations of using population
data include the lack of detailed clini-
cal information on the severity and
timing of medical conditions, and on
social circumstances of the mother,

which would enable a fuller assess-
ment of the appropriateness of ante-
natal admission and transfer. The
availability of maternity services staff
at smaller hospitals at any given time
is another unknown, and may play an
important part in transfer decisions.
Although they are generally short,
preterm admissions consume
resources that are already stretched —
the current workforce is insufficient,
and facilities are running at unaccept-
ably high occupancy rates. Strategies
aimed at reducing antenatal admis-
sions appear justified and could have
important benefits for mothers, their
families and health care facilities.
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2 Maternal and admission characteristics by outcomes of preterm admission, New South Wales, 2001-2008%*

Outcome (no. [%1])

Initial admission characteristics Discharge Transfer Birth Total (no. [%])
Aboriginality

Non-Aboriginal 104518 (72.1%) 8684 (6.0%) 31812 (21.9%) 145014 (94.2%)
Aboriginal 6214 (69.6%) 963 (10.8%) 1745 (19.6%) 8922 (5.8%)
Age group (years)

<20 7597 (74.9%) 843 (8.3%) 1699 (16.8%) 10139 (6.6%)
20-24 22060 (75.6%) 2013 (6.9%) 5104 (17.5%) 29177 (19.0%)
25-29 30832 (73.2%) 2577 (6.1%) 8719 (20.7%) 42128 (27.4%)
30-34 30 477 (70.2%) 2511 (5.8%) 10 435 (24.0%) 43423 (28.2%)
35-39 15855 (68.2%) 1357 (5.8%) 6033 (26.0%) 23245 (15.1%)
=40 3898 (67.2%) 345 (5.9%) 1559 (26.9%) 5802 (3.8%)
Previous pregnancies

0 46 465 (70.9%) 3978 (6.1%) 15089 (23.0%) 65532 (42.6%)
1 34 253 (74.0%) 2553 (5.5%) 9500 (20.5%) 46306 (30.1%)
>1 30014 (71.3%) 3116 (7.4%) 8968 (21.3%) 42098 (27.3%)

Smoking during pregnancy
No

Yes

Socioeconomic status
Most disadvantaged

2nd quintile

Middle quintile

4th quintile

Least disadvantaged
ARIA+ category

Major cities

Inner regional

Quter regional
Remote/very remote
Reason for admission
Preterm labour
Hypertension
Haemorrhage

Premature rupture of membranes
Abdominal pain

Digestive system diseases
Urinary tract infection
Vomiting

Fetal anomalies
Antenatal screening
Other pregnancy-related
Other genitourinary

Other

Gestational age at admission
20-28 weeks

29-32 weeks

33-35 weeks

36 weeks

Hospital group

Tertiary

CPAP#

Large urban

Small urban

Large regional

Small regional

Other

Admission

First preterm admission
Subsequent preterm admission
Public or private patient
Public

Private

Total

86534 (72.3%)
24198 (70.5%)

18034 (69.5%)
22515 (72.6%)
25215 (71.1%)
23982 (74.0%)
20591 (721%)

75616 (72.4%)
22045 (72.0%)
10836 (70.1%)
1840 (65.5%)

17069 (59.3%)
13450 (75.7%)
13176 (77.8%)
1665 (20.9%)
7672 (97.4%)
7266 (94.5%)
4857 (97.5%)
4611(98.0%)
1913 (51.2%)
3668 (99.2%)
10192 (48.0%)
3001 (70.0%)
22192 (91.5%)

35064 (89.0%)
28153 (80.3%)
33286 (67%)
14229 (47.8%)

40536 (76.0%)
18 048 (72.9%)
23419 (66.8%)
566 (67.3%)
14580 (69.1%)
10581 (71.7%)
3002 (73.3%)

79833 (72.3%)
30899 (71.0%)

87850 (73.8%)
22866 (65.6%)
110732 (71.9%)

6858 (5.7%)
2789 (8.1%)

2157 (8.3%)
2389 (77%)
2216 (6.2%)
1640 (51%)
1218 (4.3%)

4818 (4.6%)
2341 (7.6%)
1927 (12.5%)
534 (19.0%)

3420 (11.9%)
1089 (6.1%)
1455 (8.6%)
1616 (20.3%)
182 (2.3%)
164 (2.1%)
85 (1.7%)
78 (1.7%)
202 (5.4%)
28 (0.8%)
467 (2.2%)
158 (3.7%)
703 (2.9%)

2683 (6.8%)

3785 (10.8%)

2664 (54%)
515 (17%)

405 (0.8%)
1521 (6.1%)
2711 (7.7%)
147 (17.5%)
1653 (7.8%)
2176 (14.8%)
1034 (25.2%)

7177 (6.5%)
2470 (57%)

7766 (6.5%)
1880 (5.4%)
9647 (6.3%)

26223 (21.9%)
7334 (21.4%)

5754 (22.2%)
6090 (19.6%)
8051 (22.7%)
6781 (20.9%)
6741 (23.6%)

24062 (23.0%)
6217 (20.3%)
2701 (175%)
437 (15.5%)

8307 (28.8%)
3227 (18.2%)
2308 (13.6%)
4675 (58.8%)
19 (0.2%)
259 (3.4%)
42 (0.8%)
17 (0.4%)
1621 (43.4%)
3 (0.1%)
10596 (49.9%)
1130 (26.3%)
1353 (5.6%)

1656 (4.2%)
3112 (8.9%)
13743 (277%)
15046 (50.5%)

12377 (23.2%)
5189 (21.0%)
8943 (25.5%)
128 (15.2%)
4868 (23.1%)
1992 (13.5%)
60 (1.5%)

23429 (21.2%)
10128 (23.3%)

23457 (19.7%)
10102 (29.0%)
33557 (21.8%)

M9 615 (77.7%)
34321 (22.3%)

25945 (16.9%)
30994 (20.1%)
35482 (23.0%)
32403 (21.0%)
28550 (18.5%)

104 496 (679%)

30603 (199%)

15464 (10.0%)
2811 (1.8%)

28796 (18.7%)
17766 (11.5%)
16939 (11.0%)
7956 (5.2%)
7873 (5.1%)
7689 (5.0%)
4984 (3.2%)
4706 (31%)
3736 (2.4%)
3699 (24%)
21255 (13.8%)
4289 (2.8%)
24248 (15.8%)

39403 (25.6%)
35050 (22.8%)
49693 (32.3%)
29790 (19.4%)

53318 (34.6%)
24758 (16.1%)
35073 (22.8%)
841(0.5%)
21101 (13.7%)
14749 (9.6%)
4096 (2.7%)

110 439 (71.7%)
43497 (28.3%)

119 073 (77.4%)
34848 (22.6%)
153936 (100%)

Percentages may not add to 100% due to rounding. CPAP = continuous positive airway pressure. * Numbers refer to admissions, not pregnancies or women.

The 153 936 admissions occurred in 110 439 pregnancies. T As proportion of total for subgroup. £ The CPAP hospitals are five large non-tertiary hospitals
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