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ABSTRACT

Introduction

Caseload midwifery (continuity of midwifery carer) offers benefits including lower caesarean
section rates, lower risks of preterm birth and stillbirth, and improved maternal satisfaction of
care. Despite these advantages, concerns about additional costs hinder widespread
implementation. This study examines the cost of caseload midwifery compared to standard
maternity care from the perspective of both public hospitals and public funders.

Methods

A cost analysis was conducted using data from a randomised controlled trial of 2,314 low-risk
pregnant women in Melbourne, Australia. Women randomised to caseload care received
antenatal, intrapartum, and postpartum care from a primary midwife, with some care provided
by a 'back-up' midwife. Women in standard care received midwifery-led care with varying
levels of continuity, junior obstetric care, or community-based medical care. The cost analysis
compared differences in mean costs of health resources to public hospitals and to public
funders. Additionally, a budget impact analysis estimated total costs to the health system
between 2023 and 2027.

Results

For public hospitals, there was no significant difference in overall costs between women
receiving caseload midwifery (n=1,146) versus standard care (n=1,151) ($12,363 [SD: $4,967]
versus $12,323 [SD: $7,404]; P=0-85). Conversely, public funders incurred lower expenditures
for women receiving caseload midwifery ($20,330, [SD: $8,312]) versus standard care
($21,637 [SD: $11,818]; P<0-001). The budget impact analysis estimated savings of $625
million to the health system over the next 5 years with expanded access to caseload midwifery
in Australia.

Conclusion

Caseload midwifery in low-risk women is cost-neutral to public hospitals, and cost-saving to

public funders.

https://mc.manuscriptcentral.com/gocm
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Tweetable abstract: Continuity of midwifery for low-risk women reduces costs to public
funders, with no additional costs to hospitals

What is already known on this topic

e Continuity of care by a primary midwife (caseload midwifery) is associated with
beneficial health outcomes and increased rates of maternal satisfaction.

e Despite positive effects, uncertainty regarding the economic consequences
associated with this model of care remains a significant barrier to the uptake of this
highly effective maternal health intervention.

What this study adds

e To drive changes in the uptake of caseload midwifery, this study assessed the cost
implications of caseload midwifery in comparison to standard maternity care from
the perspective of both public hospitals and public funders.

How this study might affect research, practice or policy

e Caseload midwifery was found to reduce costs to public funders for low-risk

women without increasing costs for public hospitals.

https://mc.manuscriptcentral.com/gocm
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INTRODUCTION

High-income countries are grappling with the concurrent challenges in maternity care of
rapidly increasing intervention rates, particularly caesarean sections, and the imperative to
prevent rare but catastrophic outcomes such as morbidity and death.[1, 2] This is set against a
background of rapidly increasing health care costs and tightening government expenditure.[3]
Caesarean section is a high-cost medical procedure that comes with an increased risk of adverse
outcomes.[4,5] Consequently, reducing the need for caesarean section is an ongoing

international priority.[6]

Whilst high income countries have very low rates of maternal and neonatal morbidity and
mortality, some individual health services have recently been identified as service “failures”,
with clusters of catastrophic adverse events.[7-9] These incidents have highlighted the need for
attention to maternal experience and maternal and neonatal safety.[10, 11] Furthermore,
follow-up responses have also highlighted the need to prioritise the implementation of
evidence-based responses both within these individual services, and across maternity care more

broadly.[12]

Continuity of midwifery carer in women of low obstetric risk has been shown in the
COmparing Standard Maternity care with One-to-one midwifery Support (COSMOS)
randomised controlled trial (RCT) to reduce the risk of caesarean section, and admission to
special or neonatal intensive care for the infant.[13] The model, called ‘caseload midwifery’,
where women received antenatal, intrapartum and postpartum care from a primary midwife,
also resulted in an improvement in birth experience for women,[14, 15] and has been associated
with lower risk of preterm birth, stillbirth and neonatal death.[16] Other RCT evidence from
all-risk women concluded that caseload midwifery is safe for women of any risk, and produces
cost savings for hospital funders.[17] As such, increasing access to caseload midwifery should
be a key strategy to concurrently address rising intervention rates, whilst improving experience

and safety.

A key barrier to wider implementation or scale-up of caseload midwifery is the perceived
additional costs to public hospitals associated with this model.[18] Comprehensive evidence
of the costs of caseload midwifery and standard care is thus needed in order to inform decision-

making about establishment or scale-up. The objective of this study was to identify the cost

https://mc.manuscriptcentral.com/gocm
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and budget impact of caseload midwifery compared to standard care amongst women of low

obstetric risk in Australia.

METHODS

Study setting and location

In Australia, caesarean section rates were 37% in 2020, which is above the Organisation for
Economic Co-operation and Development (OECD) average.[19, 20] It is projected that 45%
of births in Australia will be by caesarean section by 2030.[21] Maternity care is funded
through a mix of public funding, out of pocket fees, and private health insurance funds.[22]
Public hospitals are funded jointly by both the Federal and state governments through Public
Hospital Funding Agreements on an activity based funding model. Each episode of inpatient,
outpatient and emergency department care in public hospitals is funded at a set rate determined
by the Independent Hospital Pricing Authority, with no out-of-pocket fees for Medicare-
eligible patients.[23] Any care provided outside of public hospitals is partly subsidised through
a different pool, Medicare, which is funded solely by the Federal government.

Public hospitals are owned and managed by state governments, with individual hospitals being
operated by a board and executive responsible for the provision of services and financial
sustainability. Once government funding reaches a hospital, the hospital is then responsible
for providing the care, including payment of staff, consumables, and facility costs. This
includes midwife and medical salaries associated with providing maternity care. Caseload
midwifery in Australia is designed for implementation in the public hospital setting. As such,
it will have cost implications to public funders as it will affect the types of activities or episodes
of care being funded, and to individual hospitals as it involves different staff, consumable and

facility costs.

Study population

COSMOS was a two-arm RCT designed to compare caseload midwifery to standard maternity
care in women at low risk of obstetric complications. The trial design is described in detail
elsewhere.[13, 24] Briefly, women at low risk of obstetric complication were recruited at the
Royal Women’s Hospital, a public tertiary women’s hospital in Melbourne, Australia, between
September 2007 and June 2010. Women were eligible for inclusion in the trial if they were

able to speak, read and write English, if they had a singleton pregnancy of less than 24 weeks

https://mc.manuscriptcentral.com/gocm
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gestation at recruitment and if they were considered low obstetric risk, with no complications
during the current pregnancy and no precluding medical conditions (e.g., cardiac disease,
diabetes, epilepsy, substance use, obesity or significantly underweight). Women with a
previous caesarean section were excluded. Caseload midwifery was not available to women

outside the trial.

Comparators

Caseload midwifery care

Women randomised to the intervention group received the majority of their antenatal,
intrapartum and postnatal care from a primary caseload midwife at the hospital. If
complications arose, the primary midwife collaborated with other health professionals (e.g.,
obstetricians) whilst continuing to provide caseload care. Caseload midwives provided ‘back-
up’ care for each other, so that if a caseload midwife was sick, on personal leave or unavailable
the back-up midwife would provide care for a woman. Women saw an obstetrician at booking,
at 36 weeks of gestation and if the pregnancy lasted beyond 40 weeks’ gestation. Intrapartum
care was provided in the birth suite by the caseload midwife (89% of the time), or otherwise
by a core hospital midwife. Postpartum, the caseload midwife saw women on most days in
hospital to provide postnatal care and provided domiciliary care following discharge from
hospital. All care was provided according to hospital guidelines and protocols. Full-time
midwives had a caseload of 45 women per annum.

Standard maternity care

Women randomised to the control group could choose from the standard hospital options for
low-risk women (referred to as “standard care”). These included midwifery-led care (78%),
which generally meant women saw a different midwife at each visit, based upon who was
rostered to work at the time of care; obstetric trainee care (2%); or shared care where antenatal
care is shared between an accredited general medical practitioner (GP) and the hospital (15%).
Five percent transferred their care elsewhere. As with caseload midwifery care, women in the
standard care model saw an obstetrician at booking, and 36-weeks’ gestation and at 41 weeks’
gestation if required. Care was provided according to the same hospital guidelines and

protocols as women in the caseload midwifery arm.

Study Design — cost analysis

https://mc.manuscriptcentral.com/gocm
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We conducted a cost analysis using data from the COSMOS RCT to determine if there are
differences in cost between caseload midwifery and standard care for individual public
hospitals providing care, and public funders.

Time horizon, discount rate

The time horizon for the cost analysis was from booking at around 16 weeks’ gestation, through
to two months postpartum. Since the follow-up period was less than 12 months, discounting of
costs was not required.

Measurement and valuation of resources

Public hospital costs

Use of public hospital resources was identified from a combination of self-reported health
service use from a survey administered to women at 2 months postpartum, data collected from
hospital records by the study team, and administrative data. Health resources were costed from
the hospital’s perspective. These are described in detail in Appendix 1.

Expenditure by public funders

Expenditure by public funders was based upon all episodes of care, also identified from self-
reported health service use survey data administered to women at 2 months postpartum, data
collected from hospital records by the study team, and administrative data. Funding per activity
was based upon the Independent Hospital Pricing Authority National Efficient Price
Determination (NEPD) for 2022/23,[25] with the Inlier weight per activity multiplied by the
National Efficient Price.[25] These are described in detail in Appendix 1.

Study Design — budget impact analysis

The second analysis was a budget impact analysis including costs to the health system,
comprising both public hospital costs and expenditure by public funders for caseload
midwifery and standard care in women at low risk of obstetric complications. This was
designed to capture the cost implications of hypothetical national implementation. We assumed
that uptake of caseload would be 70% in women at low risk of obstetric complications, and
that adherence would be 90%; this was considered more reflective of potential use in practice.
The analysis was designed to represent the Australian population of births between 2023 —
2027. Full methodological details are provided in Appendix 2.

Time horizon

The model took a five-year time horizon, including all births and considering costs and

outcomes between 2023 and 2027 (that is, for births in 2023 costs and outcomes will be

https://mc.manuscriptcentral.com/gocm
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considered for up to five years postpartum, whereas those born in 2026 will only have costs

and outcomes considered up to one year postpartum). No discounting was applied.

Currency, price date and conversion

All costs are presented in 2021/22 Australia dollars. For reference, at time of writing 1
Australian Dollar is equal to 0-56 Pounds sterling, 0-63 Euros, and 0-67 United States Dollars.
When unit prices and funding amounts were not recorded in the original source in this price

date, they were adjusted for inflation using the Reserve Bank of Australia inflation figures.[26]

Data analysis

Data were analysed on an intention to treat basis. Demographic characteristics of women
receiving caseload midwifery and standard care were compared. Differences between groups
were calculated using Pearson's chi-square test, and Student’s t-test (p-values reported). The
average number of, or frequency of access to, different resources was then compared, followed
by costs to public hospitals and expenditure by public funders. A supplementary analysis was
conducted that compared costs to public hospitals and expenditure by public hospitals for
women receiving shared care (with a GP). For costs, generalised linear models were used to
compare differences, with a gamma distribution and log link function to account for the skewed
nature of the cost data. Health service use was analysed as count data with negative binomial

distribution. All analysis was conducted using SAS 9.4.

RESULTS

There were 1,146 women allocated to caseload care and 1,151 women allocated to standard
care. Of the 1,151 women allocated to standard care, 79.7% (917/1,151) received public
antenatal care with either midwives or obstetric trainees; 15.1% (174/1,151) received shared
care (with a GP); and 5.2% (60/1,151) transferred to care elsewhere. Of the 1,146 women
allocated to caseload care, 3.3% (38/1,146) received other care either at the Royal Women’s
Hospital, or at a facility outside of Melbourne due to relocation. Table 1 demonstrates that the

two groups were similar in terms of demographic characteristics.

https://mc.manuscriptcentral.com/gocm
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Table 1: Demographic characteristics of women receiving caseload and standard care
Caseload Standard care —value
(n=1,146) (n=1,151) P
Caseload only M1dw1yes ot
obstetrics
care - 1108 . n/a
(96.7%) trainees — 917
) (79.7%)
Transferred to Share care with a
care elsewhere — | GP — 174 (15.1%) n/a
38 (3.3%)
Transferred to
care elsewhere - n/a
Model of care received within allocated group 60 (5.2%)
Age at booking visit — mean (SD) 31-2(4-6) 313 (47) 0-62
Body Mass Index (BMI) at booking visit — mean (SD) 24-1(37) 238 (37) 0-13
Gestation at booking — mean (SD) 16:3 (2-8) 16:3 (2:9) 0-57
Nulliparous —n (%) 803 (701%) 799 (694%) 0-73
Married or de facto —n (%) 1076 (93-9%) 1062 (92.3%) 0-33
Post-secondary Education — n (%) 874 (76:3%) 828 (71.9%) 0-05
Born in Australia — n (%) 652 (56:9%) 644 (56.0%) 0-79

n/a=not applicable.
In terms of health resources utilised, women allocated to caseload midwifery accessed slightly

more antenatal midwife appointments (6-7 versus 6-1; P<0-001) but were less likely to have an
epidural (28-3% versus 30-8%; P=0-04) than women in the standard care group. They also were
less likely to have a caesarean section birth (19:3% versus 24-8%; P=0-001), had a shorter
length of labour (12-9 hours versus 14-0 hours; P=0.04), and a shorter postnatal ward stay (55-5
hours versus 60-2 hours; P<0.001). The babies of women allocated to caseload midwifery had
fewer admissions to SCN or NICU (5-9% versus 9-2%; P=0-002) and had shorter lengths of
stay post birth (68-2 hours versus 73-9 hours; P<0.001). Women in the caseload group also had
slightly more postnatal home visits (2-1 visits versus 1-7 visits; P<0-001) (Table 2).

Table 2: Health service use of women

n Caseload n Standard care
Mean (SD) / Mean (SD) /
n (%) n (%) P-value

Antenatal visits

Antenatal visits - midwife | 1140 67 (0-7) 1151 61 (1-7) <0-001

Antenatal visits — GP* | 1,146 0-0 (0-0) 1,151 0-6 (1-6) n/a
Antenatal visits - obstetrician | 1-140 2:3(0-5) 1151 22 (0-5) 042

Emergency department 1,146 1,151
presentations 0-7(09) 07 (1-0) 0-46
Induction — n (%) 1,146 351 (30-6%) 1151 386 (33:5%) 0-54
Epidural — n (%) 1,146 324 (28-3%) 1,151 354 (30-8%) 0-04
Birth

Caesarean Section -n (%) | 1146 | 221 (193%) | LISL | 2850248%) | 0-001

https://mc.manuscriptcentral.com/gocm
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Vaginal birth - instrumental -n | 1,146 1,151
(%) 202 (17-6%) 222 (19-3%) 031
Vaginal birth- unassisted —n | 1,146 1,151
(%) 719 (62-7%) 637 (55:3%) <0001
Length of labour (hours) | 1-140 12.9 (30-1) 1,151 14-0 (27-9) 0-04
Postnatal - baby
SCN or NICU admission | 1,146 67 (5:9%) 1151 106 (9:2%) 0-002
Baby length of stay (hours) | 146 68.2 (457) 1,151 73-.9 (40-0) <0-001
Postnatal ward — mother
Mother length of stay (hours) | 1146 | sss312) | LIS1 | 60-2 (24-9) | <0001
Postnatal visits, after discharge (home visits)
Postnatal home visits | 1146 | 210.0) | U150 | 17 (0-7) | <0001

SCN= Special Care Nursery; NICU=Neonatal Intensive Care Unit; * 0 for those receiving caseload, as antenatal care by a
GP was only provided for those receiving ‘shared care’ as a subset of those in standard care; n/a=not applicable.

Based upon annual caseload midwife salary and a caseload of 45 women, caseload midwives
cost public hospitals $3,414 per woman to provide care through the antenatal, intrapartum, and
postnatal time period. Women receiving caseload midwifery had lower mean costs associated
with antenatal visits (which includes non-caseload midwife, obstetrician, and GP time) ($214
versus $316 P<0-001), epidural use ($94 versus $110; P=0-04), birth suite ($1,376 versus
$3,729; P<0-001), and postnatal ward costs for mother ($2,993 versus $3,239; P<0-001) and
baby ($3,731 versus $4,154; P<0-001). Women receiving caseload care had $0 for postnatal
costs after discharge as these costs were included in caseload midwife salary costs. There was
no significant difference in overall costs between women allocated to the caseload group
compared with women allocated to standard care ($12,363 versus $12,323; P=0-85) (Table 3).
There was also no significant difference in costs per woman for public hospitals for women
receiving shared care (with a GP), and women receiving caseload midwifery (Appendix 3). In
the scenario analysis where women received intrapartum care from their caseload or back-up
midwife and the rostered hospital midwives as well, costs were $1,971 higher for women

receiving caseload midwifery (Appendix 4).

Expenditure by public funders on midwife antenatal outpatient episodes ($1,380 versus $1,260;
P<0.001) and obstetrician antenatal outpatient episodes ($597 versus $583; P=0-01) was higher
for women receiving caseload midwifery care compared to women receiving standard care
(Table 4). In contrast expenditure by public funders on labour, birth and postnatal inpatient
episodes of care was lower for women receiving caseload midwifery care compared to women

receiving standard care ($17,521 versus $18,967; P<0-001). In all, expenditure by public
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funders was $1,307 less for women receiving caseload midwifery than women receiving

standard care (P<0-001).
Table 3: Mean costs to public hospitals per woman
Caseload Standard care p-value | Difference
n=1,146 n=1,151
Caseload midwife salary cost $3,414 - n/a $3,414
Antenatal visits (non-caseload midwife,
obstetrician), mean (SD) $214 ($55) $316 ($63) <0-001 -$102
Emergency department presentations®, mean
(SD) $487 (5659) $508 ($699) 0-29 -$21
Induction*, mean (SD) $35 ($53) $39 (8$55) 0-22 -$4
Epidural*, mean (SD) $94 ($139) $110 ($145) 0-04 -$16
Birth Suite, mean (SD) $1,376 ($1,694) $3,729 ($4,855) | <0-001 -$2,353
Postnatal (ward, SCN or NICU) - baby, mean
(SD) $3,731 (82,557) $4,154 ($2,263) | <0-001 -$423
Postnatal ward - mother, mean (SD) $2,993 (51,619) $3,239 ($1,289) | <0-001 -$246
n/a included in
Postnatal costs, after discharge (home visits), caseload midwife
mean (SD) salary cost $198 ($81) n/a -$197
Total costs for all services, mean (SD) $12,363 ($4,967) | $12,323 ($7,404) 0-85 -$41
Midwife and obstetrician staff costs only
Caseload midwife salary cost, mean (SD) $3,414 - n/a $3,414
Hospital Midwife Staff Costs (excluding
Caseload Midwives), mean (SD) $2,877 ($1,619) $5,627 ($4,670) | <0-001 -$2,749
Obstetric Staff Costs, mean (SD) $521 ($245) $561 (8251) <0-001 -$41
Total, mean (SD) $6,812 ($1,721) | $6,188 ($4,734) | <0-001 $624

SCN= Special Care Nursery; NICU=Neonatal Intensive Care Unit; *mean cost across all women in each group; n/a=not

applicable

Table 4: Expenditure by public funders per woman

Caseload Standard care q
p-value | Difference
Mean (SD) Mean (SD)
Antenatal health service use
Outpatient episodes - Midwife $1,380 ($143) $1,260 ($348) <0-001 $119
Outpatient episodes - Obstetrician $597 ($126) $583 ($119) 0-01 $13
Outpatient episodes - General Practitioner n/a no shared care $47 (5128) n/a -$47
Emergency department episodes $408 (§551) $426 ($584) 0-62 -$17
Antenatal expenditure TOTAL $2,384 ($588) $2,316 ($665) 0-01 $68
Labour, birth, postnatal in-hospital service use
Induction of labour $1,676 ($2,522) $1,835 (82,583) 0-36 -$159
Labour and birth inpatient episodes - mother | $7,885 ($2,516) $8,234 ($2,753) <0-001 -$349
Neonatal inpatient episode - baby $4,920 ($6,368) $5,193 ($10,650) 0-02 -$273
Postnatal inpatient episode, prior to
discharge $3,041 ($2,509) $3,707 (82,281) 0-01 -$666
Labour, birth, postnatal in-hospital
expenditure TOTAL $17,521 ($8,361) | $18,967 ($11,811) | <0-001 -$1,447
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12

Postnatal outpatient episode (home visits)

$424 ($181)

$348 ($143)

<0-001

$76

Total expenditure for all services

$20,330 ($8.312)

$21,637 (§11,818)

<0-001

-$1,307
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Table 5: Modelled Budget Impact Analysis of caseload midwifery compared to standard care, assuming 70% uptake rate and 90%

13

adherence
2023 2024 2025 2026 2027
Australian population of women giving
birth 300,680 298,056 298,160 296,603 296,645
Public hospital births 231,532 233,772 233,412 234,828 236,690
Low risk women (target population) 165,582 166,691 157,457 149,625 144,185
Uptake 104,317 105,015 99,198 94,264 90,837

Standard care

Costs to public hospitals (A)

$1,285,494,201

$1,294,103,912

$1,222,415,845

$1,161,612,191

$1,119,378,806

Expenditure by public hospital funders
B)

$2,257,099,572

$2,272,216,695

$2,146,345,179

$2,039,584,759

$1,965,430,432

Net costs from health system’s
perspective

$3,542,593,774

$3,566,320,607

$3,368,761,024

$3,201,196,950

$3,084,809,238

Caseload midwifery

Costs to public hospitals (A)

$1,289,666,868

$1,298,304,525

$1,226,383,761

$1,165,382,741

$1,123,012,268

Costs to public hospital funders (B)

$2,120,757,698

$2,134,961,659

$2,016,693,510

$1,916,382,038

$1,846,707,062

Net costs from health system’s
perspective

$3,410,424,565

$3,433,266,184

$3,243,077,272

$3,081,764,779

$2,969,719,329

Savings from caseload midwifery

-$132,169,208

-$133,054,423

-$125,683,752

-$119,432,171

-$115,089,909

https://mc.manuscriptcentral.com/gocm

Page 14 of 90



Page 15 of 90

oNOYTULT D WN =

Gynecology and Obstetrics Clinical Medicine

The modelled budget impact analysis (Table 5) shows the overall cost implications of caseload
midwifery compared to standard care for low-risk women in Australia, with hypothetical
nationwide implementation. The overall number of eligible women (women of low obstetric
risk, giving birth in a public hospital) is expected to initially rise, due to the increasing
proportion of women giving birth in public hospitals, and then decline due to the decreasing
proportion of women considered to be low obstetric risk. There would be net cost savings of
$132 million to the public health system in year 1 (2023), and $115 million in year 5 (2027).
Overall, there would be savings of $625 million to the health system over the next 5 years if

70% eligible women had access to caseload midwifery in Australia, with 90% adherence.

DISCUSSION

Main findings

Caseload midwifery for women at low obstetric risk was not associated with increased overall
costs to public hospitals ($12,363 for women receiving caseload; $12,323 for women receiving
standard care). Caseload midwifery was associated with a reduction in expenditure to public
funders of $1,307 per woman compared to standard care. This was primarily by lower use of
epidural, caesarean section, instrumental vaginal birth, fewer special care nursery and neonatal
intensive care unit admissions, and shorter length of labour and length of stay post-birth for
women receiving caseload midwifery compared to standard care. The lower use of these
resources, and thus lower costs to public hospitals, offset the additional staffing costs for
midwife and obstetric time. When considered at the national level from a health systems
perspective (considering both costs to public hospitals and expenditure by public funders),
caseload midwifery is cost saving. If implemented at a national level in Australia, caseload

midwifery for low-risk women could save the system $625 million over the next five years.

Strengths and limitations

The primary limitation of the study was that it was based upon a single site, in an urban setting
with strong leadership. This may mean that the findings may be different to those seen with
wider implementation. Previous studies from this trial[13] have noted some differences in the
characteristics of women participating in the trial compared to the overall population, notably
the higher proportion of women who were married or living with their partner, nulliparous
women, and women born overseas. The key strength of this study is that it is based on results

directly collected during an RCT, and thus represents a balanced comparison between study
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groups. Furthermore, the study took a comprehensive approach to cost measurement, capturing

both public hospital costs and expenditure by public funders.

Interpretation

Few studies have assessed the costs of caseload midwifery relative to standard care, and the
limited evidence base on costs of caseload midwifery is still considered a barrier to
implementation. The M@NGO RCT of all risk women found cost savings to hospital funders
associated with the birth event for women receiving caseload midwifery, compared to standard
care.[17] A Cochrane review[16] published in 2016 compared midwife-led continuity of care
models with other models of care and found a trend towards cost-saving for midwife-led
continuity of care models. More recently, an observational study from Australia comparing the
real-world costs of caseload midwifery and standard care demonstrated cost-savings of
AUS$5,208 per woman in the caseload model from the public funder’s perspective, however
this related to all-risk women.[27] Two modelling studies have also been conducted - one study
from the United States demonstrated that a shift from obstetric-led to midwife-led care could
be cost saving for low-risk pregnancies [28] and another Australian study identified that
caseload midwifery in low-risk nulliparous women was cost-saving compared to standard
care.[29] However, none of these previous studies have considered staffing costs to public

hospitals.

Our study also highlighted a number of important factors that need to be considered as a part
of implementation to ensure financial sustainability. Firstly, when considering only midwifery
staffing costs, caseload midwifery is higher cost than standard care. It is also higher cost when
the caseload midwife and rostered hospital midwives both provide intrapartum care. Cost
savings to public hospitals are seen through a small reduction in obstetric staff time but also
through a reduction in costs of anaesthetists for epidurals and caesarean sections, theatre costs
for providing caesarean section, SCN and NICU admissions. Thus, for implementation within
public hospitals there would need to be a redistribution of cost savings from other areas into
midwifery salary to support the additional midwifery staffing costs required for caseload
midwifery. Another crucial finding from this study is that caseload midwifery will result in
higher costs to public hospital funders if the number of midwives rostered to birth suite to

provide standard care are not proportionately reduced with caseload midwifery.

https://mc.manuscriptcentral.com/gocm

Page 16 of 90



Page 17 of 90

oNOYTULT D WN =

Gynecology and Obstetrics Clinical Medicine

Our findings that demonstrated substantial cost savings for public hospital funders are also an
important consideration for implementation. The cost-saving per woman receiving caseload
midwifery to public funders ($1,307 per woman) is larger than the potential additional staffing
costs for midwives incurred by public hospitals ($624 per woman). From a policy perspective,
public hospital funders (in Australia, state and Federal governments) could fund individual
hospitals to support start-up costs of caseload midwifery, given the previously noted need for
hospitals to internally redistribute staff savings and reduce birth suite midwives providing
standard care. This could still be cost saving to public funders given the reduction in
expenditure associated with reduced numbers of caesarean section births, reduction in length

of stay in birth suite and postnatal ward, and fewer neonatal admission to special care.

CONCLUSION

Amongst low-risk women, caseload midwifery is not associated with increased costs to public
hospitals compared to standard care, and significantly reduces costs to public funders. Overall,
to health systems, caseload midwifery reduces costs compared to standard care in low risk

women and could result in substantial cost savings if fully implemented.
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Appendix 1: Measurement and valuation of resources

Public hospital costs

For women receiving caseload midwifery care, a single cost per woman was assigned for the caseload midwife’s
time to cover the costs of antenatal, intrapartum and postnatal care provided by this midwife (Appendix Table 1).
This was calculated as an annual caseload midwife salary, taken from hospital payroll records, divided by 45

women in the caseload.

For women receiving antenatal care and standard care, antenatal visits occurred per the following schedule:

Visit Provider

Booking clinic Midwife and obstetric consultant/registrar

22 week consultation Midwife (GP for women receiving shared care)
28 week consultation Midwife

32 week consultation Midwife (GP for women receiving shared care)
34 week consultation Midwife (GP for women receiving shared care)
36 week consultation Obstetric consultant/registrar

38 week consultation Midwife (GP for women receiving shared care)
39/40 week consultation Midwife (GP for women receiving shared care)
41 week consultation Obstetric consultant/registrar

The average duration of each antenatal appointment was recorded as a part of trial data collection. Midwife and
obstetrician salary time was multiplied by the length of each appointment and who the care provider was. No costs
to public hospitals were incurred for GP appointments. For women receiving caseload midwifery, the antenatal
care consultations with a midwife were provided by the caseload midwife, with additional costs for obstetric
consultant/registrar (Appendix Table 1.1). For women in the standard care arm, the costs of each antenatal

consultation is outlined in Appendix Table 1.2 (below).

For women in both arms of the study, emergency department presentations during the antenatal time period was
identified based upon self-reported data. Costs were assigned based upon the Independent Hospital Pricing
Authority National Hospital Cost Data Collection (NHCDC) Round 24,[1] and the mean costs to hospitals for
pregnancy-related emergency department presentations. Induction of labour and epidural use by women was
identified based upon hospital records. Costs of induction of labour was assumed to be staff time and consumables,

and costs of epidural covered staff time and consumables.

For women in the caseload arm who had a vaginal birth, it was assumed that the caseload midwife provided
intrapartum care. Additional costs for ward supplies and hotel costs (i.e. accommodation costs) were identified
from NHCDC, for disaggregated costs of vaginal birth. In a scenario analysis, the assumption was made that
caseload midwives provide intrapartum care in addition to the cost of the birth suite midwives who had to be
rostered to provide that care, as per the required ratios, regardless of whether they also provided care to the woman,
and this was tested. For women in the standard care arm who had a vaginal birth, the length of labour recorded in
hospital records was multiplied by midwife time, and salary costs. Midwife time in birth suite was calculated
based upon midwife to woman ratios of two midwives per three women in birth suite[2]. Additional costs for
ward supplies and hotel costs were identified from NHCDC, for disaggregated costs of vaginal birth. For women
in the caseload arm and standard care arm who had a vaginal birth with forceps or vacuum it was assumed that an

obstetric registrar or trainee also attended for 1.5 hours. For women in the caseload arm and standard care arm

2
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who had a caesarean section, additional staff time was identified during the study, and the additional costs for
operating room, ward supplies and hotel costs were identified from the NHCDC, for disaggregated costs of

caesarean section.

For women in the caseload and standard care arms postnatal ward use was based upon maternal time in hospital
from birth to discharge. Costs were based upon midwife time for providing care in postnatal ward, and salary cots.
Midwife time in the postnatal ward was calculated based upon midwife to woman ratios of 1:4 in am and pm
shifts, and 1:6 in night shifts.[2] It was assumed that core midwifery staff provided the care. For the baby, staff
time for the provision of care was based upon the length of admitted time from birth obtained from hospital
records, and multiplied by midwife salary to identify costs. For babies admitted to the special care nursery (SCN)
or neonatal intensive care unit (NICU), it was assumed that they were admitted to these units for 4.8 days, based
upon national average for length of stay identified from the NHCDC. This was then multiplied by nurse staff time,
based upon SCN and NICU ratios of 1:2,[2] plus neonatologist time, pathology, critical care, consumables and

hotel costs identified from the NHCDC.[1]

For women in the standard care arm, the number of postnatal home visits were identified based upon women’s
self-reported data at two months postpartum, the length of visit assumed to be 1.5 hours, including travel time and
costed based upon midwife salary. For women in the caseload arm, postnatal home visits are provided by caseload

midwife and thus included in the caseload midwife cost per woman.

Expenditure by public hospital funders

Outpatient episodes were categorised into activities for funding purposes based upon Tier-2 codes and whether
the episode was provided by a midwife, or obstetrician. GP-services for women receiving shared care were based
upon Medicare Benefits Schedule item numbers. Emergency department episodes were assumed to be
presentations for pregnancy related conditions and were categorised as such based upon Australian Emergency
Classification Codes. Inpatient episodes were categorised based upon Australian Refined-Diagnostic Related

Groups (AR-DRG) codes and if a woman had a caesarean section or vaginal birth.

For women receiving caseload midwifery and standard care, activities were costed the same, with only the type
and volume of activities varying between the groups (Appendix Table 1.3, below). Funding for antenatal care
followed the standard schedule of antenatal visits, based upon whether the appointment was provided by a
midwife, an obstetric consultant/registrar or a GP (for women receiving shared care); the number of visits was
dependant on the duration of the pregnancy. Emergency department presentations during the antenatal time period
was identified based upon self-reported data, and assigned the cost to funders of the corresponding AECC codes.
Induction of labour was assumed to be associated with an obstetrician outpatient consultation, and then an

antenatal admission. Epidural use does not have a specific activity code and so did not attract a cost to funders.

Funding for vaginal birth and caesarean section birth was assigned based upon the weighted average of AR-DRG
codes relating to type of birth from the NEPD.[3] Funding for the baby was based upon the AR-DRG code
assigned to the baby for the birth. If maternal length of stay was longer than 48 hours, then a separate postnatal
admission activity was assumed. For domiciliary visits post birth, each home visit was funded as a midwife

outpatient activity.
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Resource

Units consumed

Cost per unit

Caseload midwife time

=1/45
One full-time caseload midwife
cares for 45 women per year

$153,648
Based upon hospital payroll
records.

Antenatal care

obstetric consultant/registrar

All women whose pregnancy
progressed beyond 35 weeks’
gestation

Booking clinic — obstetric 40 minutes Obstetric consultant/registrar:
consultant/registrar All women $210/hour
Based upon hospital payroll
records.
36 week consultation with 15 minutes Obstetric consultant/registrar:

$210/hour
Based upon hospital payroll
records.

41 week consultation with
obstetric consultant/registrar

15 minutes

All women whose pregnancy
progressed beyond 40 weeks’
gestation

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

Emergency department use

Use identified self-reported data
for each woman at 2 months
postpartum

$736

Cost to public hospitals identified
from AECC Code E1420A and B
(average) NHCDC

Labour and birth

Induction of labour

Use of induction identified from
hospital records for each woman
20 minutes Obstetric
consultant/registrar’s time -

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

for each woman
Maternal length of stay from
admission to birth — based on
hospital records

assumption Consumables $80
Epidural Use of epidural identified from $301.10
hospital records for each woman
Based on Medicare item number
18226, which covers costs of
anaesthetist’s time and
consumables
Vaginal birth Identified from hospital records Ward supplies - $294

Hotel costs - $3.8 per hour
Based on NHCDC

Vaginal birth with forceps or
vacuum

Identified from hospital records
for each woman

1.5 hours Obstetric
consultant/registrar’s time —
assumption

Maternal length of stay post-birth
— based on hospital records

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

Ward supplies - $294

Hotel costs post birth - $3.8 per
hour

Based on NHCDC

Caesarean section

Identified from hospital records
for each woman

2 hours Obstetric registrar’s time
— based on trial data

1 hour Obstetric resident’s time —
based on trial data

1 hour paediatrician’s time —
based on trial data

1 hour anaesthetist’s time — based
on trial data

Obstetric consultant/registrar:
$210/hour

Obstetric resident: $126/hour
Paediatrician: $210/hour
Anaesthetist: $210/hour
Anaesthetic nurse: $78/hour
Scrub nurse: $78/hour
Theatre technician: $78/hour
Recovery nurse: $78/hour
Based upon

hospital payroll records.
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1 hour anaesthetic nurse’s time —
based on trial data

1 hour scrub nurse’s time — based
on trial data

1.5 hour operating theatre
technician’s time — based on trial
data

1 hour recovery nurse’s time —
based on trial data

Maternal length of stay post-birth
— based on hospital records

Operating room costs - $2,748
Ward supplies - $402

Hotel costs post birth - $3.8 per
hour

Based on NHCDC

Postnatal ward - mother

Identified from hospital records
for each woman

Maternal length of stay post-birth
— based on hospital records

Midwife time on postnatal ward,
based upon ratio of 1:4 am and
pm, 1:6 night

Midwife salary: $78/hour
Based upon
hospital payroll records.

Postnatal ward - baby

Identified from hospital records
for each baby

Baby’s length of stay post-birth —
based on hospital records

Midwife time on postnatal ward,
based upon ratio of 1:4 am and
pm, 1:6 night

Midwife salary: $78/hour
Based upon
hospital payroll records.

Special care nursery or neonatal
intensive care unit admission

Admission identified from
hospital records for each baby
Length of stay assumed to be 4.8
days per average reported in
NHCDC

Nurse time based upon ratio of 1:2
Intensive care nurse: $78/hour
Neonatologist: $210/hour

Based upon

hospital payroll records.

Critical care costs - $2,748
Pathology - $249

Consumables - $271

Hotel costs post birth - $1.9 per
hour

Based on NHCDC

Appendix Table 1.2: Standard care — costs to public hospitals

Resource

Units consumed

Cost per unit

Booking clinic — midwife and
obstetric consultant/registrar

40 minutes — midwife
20 - minutes obstetric
consultant/registrar
All women

Midwife: $78/hour

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

22 week consultation with
midwife

20 minutes - midwife

All women not receiving shared
care, whose pregnancy progressed
beyond 21 weeks’ gestation

Midwife: $78/hour

Based upon hospital payroll
records.

28 week consultation with
midwife

20 minutes - midwife

All women whose pregnancy
progressed beyond 27 weeks’
gestation

Midwife: $78/hour

Based upon hospital payroll
records.

32 week consultation with
midwife

20 minutes - midwife

All women not receiving shared
care, whose pregnancy progressed
beyond 31 weeks’ gestation

Midwife: $78/hour

Based upon hospital payroll
records.
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34 week consultation with
midwife

20 minutes - midwife

All women not receiving shared
care, whose pregnancy progressed
beyond 33 weeks gestation

Midwife: $78/hour

Based upon hospital payroll
records.

36 week consultation with
obstetric consultant/registrar

15 minutes

All women whose pregnancy
progressed beyond 35 weeks’
gestation

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

38 week consultation with
midwife

30 minutes - midwife

All women not receiving shared
care, whose pregnancy progressed
beyond 37+6 weeks’ gestation

Midwife: $78/hour

Based upon hospital payroll
records.

39/40 week consultation with
midwife

20 minutes - midwife

All women not receiving shared
care, whose pregnancy progressed
beyond 38 weeks’ gestation

Midwife: $78/hour

Based upon hospital payroll
records.

41 week consultation with
obstetric consultant/registrar

15 minutes

All women whose pregnancy
progressed beyond 40 weeks’
gestation

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

Emergency department use

Use identified self-reported data
for each woman at 2 months
postpartum

$736

Cost to public hospitals identified
from AECC Code E1420A and B
(average) NHCDC

Labour and birth

Induction of labour

Use of induction identified from
hospital records for each woman
20 minutes Obstetric
consultant/registrar’s time —

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

assumption Consumables $80
Epidural Use of epidural identified from $301.10
hospital records for each woman
Based on Medicare item number
18226, which covers costs of
anaesthetist’s time ad
consumables
Vaginal birth Identified from hospital records Midwife time on birth suite, based

for each woman

Maternal length of time in birth
suite based on length of time from
admission to labour to birth —
based on hospital records

Maternal length of stay post-birth
— based on hospital records

upon ratio of 2:3
Midwife salary: $78/hour
Based upon

hospital payroll records.

Ward supplies - $294

Hotel costs post birth - $3.8 per
hour

Based on NHCDC

Vaginal birth with forceps or
vacuum

Identified from hospital records
for each woman

1.5 hours Obstetric
consultant/registrar’s time —
assumption

Maternal length of stay post-birth
— based on hospital records

Obstetric consultant/registrar:
$210/hour

Midwife salary: $78/hour
Based upon

hospital payroll records.

Ward supplies - $294

Hotel costs post birth - $3.8 per
hour

Based on NHCDC

Caesarean section

Identified from hospital records
for each woman

Obstetric consultant/registrar:
$210/hour
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2 hours Obstetric registrar’s time
— based on trial data

1 hour Obstetric resident’s time —
based on trial data

1 hour paediatrician’s time —
based on trial data

1 hour anaesthetist’s time — based
on trial data

1 hour anaesthetic nurse’s time —
based on trial data

1 hour scrub nurse’s time — based
on trial data

1.5 hour operating theatre
technician’s time — based on trial
data

1 hour recover nurse’s time —
based on trial data

Maternal length of stay post-birth
— based on hospital records

Obstetric resident: $126/hour
Paediatrician: $210/hour
Anaesthetist: $210/hour
Anaesthetic nurse: $78/hour
Scrub nurse: $78/hour
Theatre technician: $78/hour
Recovery nurse: $78/hour
Based upon

hospital payroll records.

Operating room costs - $2,748
Ward supplies - $402

Hotel costs post birth - $3.8 per
hour

Based on NHCDC

Postnatal ward - mother

Identified from hospital records
for each woman

Maternal length of stay post-birth
— based on hospital records

Midwife time on postnatal ward,
based upon ratio of 1:4 am and pm
shift, 1:6 night shift

Midwife salary: $77.76/hour
Based upon
hospital payroll records.

Postnatal ward - baby

Identified from hospital records
for each baby

Baby’s length of stay post-birth —
based on hospital records

Midwife time on postnatal ward,
based upon ratio of 1:4 am and pm
shift, 1:6 night shift

Midwife salary: $77.76/hour
Based upon
hospital payroll records.

Special care nursery or neonatal
intensive care unit admission

Admission identified from
hospital records for each baby
Length of stay assumed to be 4.8
days per average reported in
NHCDC

Nurse time based upon ratio of 1:2
Intensive care nurse: $78/hour
Neonatologist: $210/hour

Based upon

hospital payroll records.

Critical care costs - $2,748
Pathology - $249

Consumables - $271

Hotel costs post birth - $1.9 per
hour

Based on NHCDC

Postnatal

Postnatal home visits

Number of visits based upon
women’s self-reported data at 2
months

Length of visit assumed to be 1.5
hours, including travel time

Midwife salary: $78/hour
Based upon
hospital payroll records.
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Appendix Table 1.3: Expenditure by public funders, based upon health service use activities

Health service activity

Units consumed

| Cost to funders per activity

Antenatal care

Booking clinic — midwife and Tier 2 code 40.28 Midwifery and | $205.21
obstetric consultant/registrar Maternity
Tier 2 code 20.40 Obstetrics -
management of pregnancy without | $265.5
complications Based upon NEPD
22 week consultation with Tier 2 code 40.28 Midwifery and | $205.21
midwife (GP for women receiving | Maternity Based upon the NEPD
shared care)
MBS Item number 16500 and $49.85
16591 $150.75

Based on Medicare benefits
Schedule

28 week consultation with Tier 2 code 40.28 Midwifery and | $205.21
midwife Maternity Based upon the NEPD
32 week consultation with Tier 2 code 40.28 Midwifery and | $205.21
midwife (GP for women receiving | Maternity Based upon the NEPD
shared care)

MBS Item number 16500 $49.85

Based on Medicare benefits
Schedule

34 week consultation with
midwife (GP for women receiving
shared care)

Tier 2 code 40.28 Midwifery and
Maternity

MBS Item number 16500

$205.21
Based upon the NEPD

$49.85
Based on Medicare benefits
Schedule

36 week consultation with Tier 2 code 20.40 Obstetrics - $265.50
obstetric consultant/registrar management of pregnancy without | Based upon the NEPD
complications
38 week consultation with Tier 2 code 40.28 Midwifery and | $205.21
midwife (GP for women receiving | Maternity Based upon the NEPD
shared care)
MBS Item number 16500 $49.85

Based on Medicare benefits
Schedule

39/40 week consultation with
midwife (GP for women receiving
shared care)

Tier 2 code 40.28 Midwifery and
Maternity

MBS Item number 16500

$205.21
Based upon the NEPD

$49.85
Based on Medicare benefits
Schedule

41 week consultation with Tier 2 code 20.40 Obstetrics - $265.50
obstetric consultant/registrar management of pregnancy without

complications Based upon the NEPD
Emergency Department AECC Code E1420A and B $615.35

(average) Based upon the NEPD
Labour and birth
Induction of labour Obstetrician consultation: Tier 2 $265.50

code 20.40 Obstetrics -

management of pregnancy without

complications

Antenatal admission: AR-DRG $5,203.39

code O66A. Based upon the NEPD

Epidural
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Vaginal birth

Weighted average of AR-DRG
codes O60A, O60B, O60C

$6,655.73

Based upon the NEPD, Round 24

Caesarean section

Weighted average of AR-DRG
codes O01A, O01B, O01C

$13,030.89

Based upon the NEPD, 24

Postnatal ward — mother, if length
of stay >48 hours

Weighted average of AR-DRG
codes O61A, O61B

$5,108.61

Based upon the NEPD, Round 24

Postnatal ward - baby

AR-DRG:
P03Z
P04Z
PO6A
P60A
P61Z
P627Z
P64Z
P65B
P65C
P65D
P66A
P66B
P66C
P66D

P67A

P67B

P67C

P67D

$129,748.45
$98,240.31
$121,033.82
$8,403.33
$269,055.58
$187,168.03
$49,064.94
$43,771.41
$35,841.68
$26,744.46
$32,750.73
$21,043.69
$14,136.56
$7,159.30

if gestation<37 weeks then
$31,075.98

if gestation>37 weeks then
$17,770.72

if gestation<37 weeks then
$18,282

if gestation>37 weeks then
$7,943.02

if gestation<37 weeks then
$14,914.52

if gestation>37 weeks then
$5,778.45

if gestation<37 weeks then
$9,073.46

if gestation>37 weeks then
$3,927.47

Based upon the NEPD, Round 24

Postnatal

Postnatal home visits

Tier 2 code 40.28 Midwifery and
Maternity

$205.21

Based upon the NEPD, Round 24
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Appendix 2: Budget Impact Analysis additional methodological details

To identify the size of the future eligible population, data were drawn from the Queensland Perinatal Data
Collection (PDC), containing all pregnancies and births (n=365,138) between 01/07/2012 and 30/06/2018 in
Queensland (QLD), Australia.[4] The PDC contains the details of all births regardless of location (private hospital,
public hospital), information on maternal demographics, maternal clinical characteristics, medical interventions
performed in pregnancy and childbirth, and infant outcomes. This was considered the most current source of
whole of population, individual level data containing obstetric risk status of women, which was required to

identify eligibility for caseload midwifery.

We reweighted the data of births over 20 weeks’ gestation between 01/07/2013 and 30/06/2018 (n=302,169) to
reflect the Australian population of women giving birth between 01/01/2023 and 31/12/2027. Reweighting was
conducted using GREGWT, a generalised regression reweighting algorithm developed by the Australian Bureau
of Statistics (ABS).[5] Weighting was conducted using national benchmarks for mother’s age by First Nations
identification, private hospital births, mother’s age by parity, and age by caesarean section using data from the
Australian Institute of Health and Welfare’s (AIHW) Mothers and Babies 2012 - 2020 reports.[6] Linear trends
were fitted to extrapolate benchmarking figures between 2023 and 2027.

10
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Appendix 3: Comparison of costs to public hospitals and public funders for caseload
midwifery, standard care and shared care.
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Appendix Table 3.1 Costs to public hospitals per woman — Caseload midwifery, Standard Care, Shared Care

Control

Caseload Standard care Shared care

n=1,146 n=1,151 n=141
Caseload midwife salary cost $3,414 - -
Antenatal visits (non-caseload midwife, obstetrician), mean (SD) $214 (855) $337 ($30) $166 ($17)
Emergency department presentations*, mean (SD) $487 (8659) $528 (8§718) $369 (8524)
Induction*, mean (SD) $35 (853) $40 (855) $38 (8$54)
Epidural*, mean (SD) $94 (5139) $113 ($146) $97 (§141)

Birth Suite, mean (SD)

$1,376 (31,694)

$3,665 ($3,899)

$4,184 ($9,141)

Postnatal (ward, SCN or NICU) - baby, mean (SD)

$3,731 (82,557

$4,202 ($2,142)

$4,075 ($3,401)

Postnatal ward - mother, mean (SD)

$2,993 (§1,619)

$3,242 ($1,285)

$3,217 ($1,318)

Postnatal costs, after to discharge (home visits), mean (SD)

n/a included in caseload midwife
salary cost

$198 (877)

$195 ($110)

Total costs for all services, mean (SD)

$12,363 (34,967)

$12,320 ($6,299)

$12,341 ($12,801)

Grey shaded cells indicate statistically significant difference with caseload

https://mc.manuscriptcentral.com/gocm
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Appendix Table 3.2: Expenditure by public funders per woman — Caseload midwifery, Standard Care, Shared Care

Control
Caseload Standard care Shared care
Antenatal health service use Mean SD Mean SD Mean SD
Outpatient episodes - Midwife $1,379.71 $142.91 $1,378.97 $151.47 $410.42 $0.00
Outpatient episodes - Obstetrician $596.80 $126.42 $580.95 $117.09 $600.67 $129.47
Outpatient episodes - General Practitioner $0.00 $0.00 $0.00 $0.00 $387.63 $34.31
Emergency department episodes $407.40 $550.78 $441.07 $600.39 $308.85 $438.44
Antenatal costs TOTAL $2,383.95 $588.31 $2,401.37 $644.20 $1,707.57 $469.52
Labour, birth, postnatal in-hospital service use
Induction of labour $7,885.15 $2,516.30 $8,208.49 $2,737.78 $8,419.07 $2,861.87
Labour and birth inpatient episodes - mother $1,675.03 $2,521.98 $1,846.43 $2,587.52 $1,745.39 $2,558.39
Neonatal inpatient episode - baby $4,920.13 $6,367.80 $5,178.16 | $10,900.87 $5,296.50 $8,673.57
Postnatal inpatient episode, prior to discharge $3,040.20 $2,508.76 $3,722.71 $2,272.54 $3,586.90 $2,344.61
Labour, birth, postnatal in-hospital costs TOTAL $17,520.51 $8,360.82 | $18,955.79 | $11,982.59 | $19,047.86 | $10,541.75
Postnatal outpatient episode (home visits) $410.42 $0.00 $410.42 $0.00 $410.42 $0.00
Total costs for all services $20,320.51 $8,333.33 | $21,774.43 | $12,006.87 | $21,165.85 | $10,452.46

Grey shaded cells indicate statistically significant difference with caseload
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Appendix 4:
Appendix Table 4.1 : Costs to public hospitals in the scenario analysis where caseload
midwives are not included in birth suite ratios (i.e. their time in birth suite is an
additional cost)
Caseload Standard care p-value Difference
n=1,146 n=1,151
Caseload midwife salary cost $3,414 - n/a $3,414
Antenatal visits (non-caseload
midwife, obstetrician), mean
(SD) $214 (855) $316 ($63) <0.001 -$102
Emergency department
presentations*, mean (SD) $487 (8659) $508 (8699) 0.29 -$21
Induction*, mean (SD) $35 (853) $39 (855) 0.22 -$4
Epidural*, mean (SD) $94 ($139) $110 ($145) 0.04 -$16
Birth Suite, mean (SD) $3,306 (85,145) $3,729 (54,855) <0.001 -$423
Postnatal (ward, SCN or NICU)
- baby, mean (SD) $3,731 (82,557) $4,154 (82,263) <0.001 -$423
Postnatal ward - mother, mean
(SD) $2,993 (§1,619) $3,239 (51,289) <0.001 -$246
Postnatal costs, after to
discharge (home visits), mean n/a included in caseload
(SD) midwife salary cost $198 ($81) n/a -$197
Total costs for all services,
mean (SD) $14,294 (88,120) $12,323 (§7,404) <0.001 $1,971
Midwife and obstetrician staff costs only
Caseload midwife salary cost,
mean (SD) $3,414 - n/a $3,414
Hospital Midwife Staff Costs
(ex Caseload Midwives), mean
(SD) $4,829 (85,104) $5,627 (84,670) <0.001 -$798
Obstetric Staff Costs, mean
(SD) $521 ($245) $561 ($251) <0.001 -$41
Total, mean (SD) $8,764 (85,168) $6,188 (54,734) <0.001 $2,576
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ABSTRACT

Introduction

Caseload midwifery (continuity of midwifery carer) offers benefits including lower reduees
caesarean section rates, and-lower risks of preterm birth and stillbirth, admission-te-special-care
nurseries;and improveds maternal satisfaction of care. ;-and-lewers—risks—ef pretermbirth;
stilbirth—and-—neonatal—death-—Despite these pesitive—effeetsadvantages, concerns about
uneertainty—regarding—additional costs remains—a—key—barrier—tohinder wider—widespread
implementation. This studye ebjeetive-of-this—study—was—te-examines determine-the cost of

caseload midwifery in-comparedisen to standard maternity care from the perspective of both

two-differentpayers-in-public-hespital-systems—public hospitals and public funders.
Methods

We-condueted-aA cost analysis_was conducted using data from a randomised controlled trial
of 2,314 low-risk pregnant women attow—risk—ef-ebstetrie—complications—in Melbourne,
Australia. Women randomised to caseload care received antenatal, intrapartum, and
postpartum care from a primary midwife, with some care provided by a 'back-up' midwife.
Women in standard care received midwifery-led care with varying levels of continuity, junior
obstetric care, or community-based medical care. The cost analysis compared the-differences
in mean costs of health resources to public hospitals and to public funders. Additionally, aA
budget impact analysis was-also-carried-out;-which-estimated total costs to the health system
between 2023 and 2027.

Results

For public hospitals, there was no significant difference in overall costs everall-between women

in-thereceiving caseload greup-midwifery (n=1,1406) and-wemenreeeivingversus standard care
(n=1,151) ($12,363 [SD: $4,967] versus $12,323 [SD: §7,404]; P=0-854). In
eoentrastConversely, expenditure-for-public funders incurred lower expenditures waslewerfor
women receiving caseload midwifery ($20,330, [SD: $8,312]) eeompared—to—women
reeetvingversus standard care ($21,637 [SD: $11,818]; P<0-001). Based-en-aThe budget impact

analysis_estimated savings of ;-there-was-estimated-to-be-savings-o£ $645-625 million to the
health system over the next 5 years ifthere—was—widerwith expanded access to caseload

midwifery in Australia.
Conclusion
Caseload midwifery in low-risk women is cost-neutral to public hospitals, and cost-saving to

public funders.
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Tweetable abstract: Continuity of midwifery for low-risk women reduces costs to public
funders, with no additional costs to hospitals

What is already known on this topic
e Continuity of care by a primary midwife (caseload midwifery) is associated with
beneficial health outcomes and increased rates of maternal satisfaction.
e Despite positive effects, uncertainty regarding the economic consequences
associated with this model of care remains a significant barrier to the uptake of this
highly effective maternal health intervention.

What this study adds
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e To drive changes in the uptake of caseload midwifery, this study assessed the cost
12 implications of caseload midwifery in comparison to standard maternity care from
13 the perspective of both public hospitals and public funders.

How this study might affect research, practice or policy

16 e (Caseload midwifery was found to reduce costs to public funders for low-risk

17 women without increasing costs for public hospitals.
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INTRODUCTION

High-income countries are grappling with the concurrent challenges in maternity care of
rapidly increasing intervention rates, particularly caesarean sections, and the imperative to
prevent rare but catastrophic outcomes such as morbidity and death.[1, 2] This is set against a
background of rapidly increasing health care costs and tightening government expenditure.[3]
Caesarean section is a high-cost medical procedure that comes with an increased risk of adverse
outcomes.[4,—5] Consequently, reducing the need for caesarean section is an ongoing

international priority.[6]

Whilst high income countries have very low rates of maternal and neonatal morbidity and
mortality, some individual health services have recently been identified as service “failures”,
with clusters of catastrophic adverse events.[7-9] These incidents have highlighted the need for
attention to maternal experience and maternal and neonatal safety.[10, 11] Furthermore,
follow-up responses have also highlighted the need to prioritise the implementation of
evidence-based responses both within these individual services, and across maternity care more

broadly.[12]

Continuity of midwifery carer in women of low obstetric risk has been shown in the

[COmparinQ Standard Maternity care with One-to-one midwifery Support (COSMOS)_

randomised controlled trial (RCT) to reduce the risk of caesarean section, and admission to
special or neonatal intensive care for the infant.[13] The model, called ‘caseload midwifery’,
where women received antenatal, intrapartum and postpartum care from a primary midwife,
also resulted in an improvement in birth experience for women,[14, 15] and has been associated
with lower risk of preterm birth, stillbirth and neonatal death.[16] Other RCT evidence from
all-risk women concluded that caseload midwifery is safe for women of any risk, and produces
cost savings for hospital funders.[17] As such, increasing access to caseload midwifery should
be a key strategy to concurrently address rising intervention rates, whilst improving experience

and safety.

A key barrier to wider implementation or scale-up of caseload midwifery is the perceived
additional costs to public hospitals associated with this model.[18] Comprehensive evidence
of'the costs of caseload midwifery and standard care is thus needed in order to inform decision-

making about establishment or scale-up. The objective of this study was to identify the cost
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and budget impact of caseload midwifery compared to standard care amongst women of low

obstetric risk in Australia.

METHODS

Study setting and location

In Australia, caesarean section rates were 37% in 2020, which is above the Organisation for
Economic Co-operation and Development (OECD) average.[19, 20] It is projected that 45%
of births in Australia will be by caesarean section by 2030.[21] Maternity care is funded
through a mix of public funding, out of pocket fees, and private health insurance funds.[22]
Public hospitals are funded jointly by both the Federal and state governments through Public
Hospital Funding Agreements on an activity based funding model. Each episode of inpatient,
outpatient and emergency department care in public hospitals is funded at a set rate determined

by the Independent Hospital Pricing Authority, with no out-of-pocket fees for Medicare-

eligible patients.[23] Any care provided outside of public hospitals is partly subsidised through

a different pool, Medicare, which is funded solely by the Federal government.

Public hospitals are owned and managed by state governments, with individual hospitals being
operated by a board and executive responsible for the provision of services and financial
sustainability. Once government funding reaches a hospital, the hospital is then responsible
for providing the care, including payment of staff, consumables, and facility costs. This
includes midwife and medical salaries associated with providing maternity care. Caseload
midwifery in Australia is designed for implementation in the public hospital setting. As such,
it will have cost implications to public funders as it will affect the types of activities or episodes
of care being funded, and to individual hospitals as it involves different staff, consumable and

facility costs.

Study population

COSMOS was a two-arm RCT designed to compare caseload midwifery to standard maternity
care in women at low risk of obstetric complications. The trial design is described in detail
elsewhere.[13, 24] Briefly, women at low risk of obstetric complication were recruited at the
Royal Women’s Hospital, a public tertiary women’s hospital in Melbourne, Australia, between
September 2007 and June 2010. Women were eligible for inclusion in the trial if they were

able to speak, read and write English, if they had a singleton pregnancy of less than 24 weeks

https://mc.manuscriptcentral.com/gocm



oNOYTULT D WN =

Gynecology and Obstetrics Clinical Medicine

gestation at recruitment and if they were considered low obstetric risk, with no complications
during the current pregnancy and no precluding medical conditions (e.g., cardiac disease,
diabetes, epilepsy, substance use, obesity or significantly underweight). Women with a
previous caesarean section were excluded. Caseload midwifery was not available to women

outside the trial.

Comparators

Caseload midwifery care

Women randomised to the intervention group received the majority of their antenatal,
intrapartum and postnatal care from a primary caseload midwife at the hospital. If
complications arose, the primary midwife collaborated with other health professionals (e.g.,
obstetricians) whilst continuing to provide caseload care. Caseload midwives provided ‘back-
up’ care for each other, so that if a caseload midwife was sick, on personal leave or unavailable
the back-up midwife would provide care for a woman. Women saw an obstetrician at booking,
at 36 weeks of gestation and if the pregnancy lasted beyond 40 weeks’ gestation. Intrapartum
care was provided in the birth suite by the caseload midwife (89% of the time), or otherwise
by a core hospital midwife. Postpartum, the caseload midwife saw women on most days in
hospital to provide postnatal care and provided domiciliary care following discharge from
hospital. All care was provided according to hospital guidelines and protocols. Full-time
midwives had a caseload of 45 women per annum.

Standard maternity care

Women randomised to the control group could choose from the standard hospital options for
low-risk women (referred to as “standard care”). These included midwifery-led care (78%),
which generally meant women saw a different midwife at each visit, based upon who was
rostered to work at the time of care; obstetric trainee care (2%); or shared care where antenatal
care is shared between an accredited general medical practitioner (GP) and the hospital (15%).
Five percent transferred their care elsewhere. As with caseload midwifery care, women in the
standard care model saw an obstetrician at booking, and 36-weeks’ gestation and at 41 weeks’
gestation if required. Care was provided according to the same hospital guidelines and

protocols as women in the caseload midwifery arm.

Study Design — cost analysis

https://mc.manuscriptcentral.com/gocm
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We conducted a cost analysis using data from the COSMOS RCT to determine if there are
differences in cost between caseload midwifery and standard care for individual public
hospitals providing care, and public funders.

Time horizon, discount rate

The time horizon for the cost analysis was from booking at around 16 weeks’ gestation, through
to two months postpartum. Since the follow-up period was less than 12 months, discounting of
costs was not required.

Measurement and valuation of resources

Public hospital costs

Use of public hospital resources was identified from a combination of self-reported health
service use from a survey administered to women at 2 months postpartum, data collected from
hospital records by the study team, and administrative data. Health resources were costed from
the hospital’s perspective. These are described in detail in Appendix 1.

Expenditure by public funders

Expenditure by public funders was based upon all episodes of care, also identified from self-
reported health service use survey data administered to women at 2 months postpartum, data
collected from hospital records by the study team, and administrative data. Funding per activity
was based upon the Independent Hospital Pricing Authority National Efficient Price
Determination (NEPD) for 2022/23,[25] with the Inlier weight per activity multiplied by the
National Efficient Price.[25] These are described in detail in Appendix 1.

Study Design — budget impact analysis

The second analysis was a budget impact analysis including costs to the health system,
comprising both public hospital costs and expenditure by public funders for caseload
midwifery and standard care in women at low risk of obstetric complications. This was
designed to capture the cost implications of hypothetical national implementation. We assumed
that uptake of caseload would be 70% in women at low risk of obstetric complications, and
that adherence would be 90%); this was considered more reflective of potential use in practice.
The analysis was designed to represent the Australian population of births between 2023 —
2027. Full methodological details are provided in Appendix 2.

Time horizon

The model took a five-year time horizon, including all births and considering costs and

outcomes between 2023 and 2027 (that is, for births in 2023 costs and outcomes will be
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considered for up to five years postpartum, whereas those born in 2026 will only have costs

and outcomes considered up to one year postpartum). No discounting was applied.

Currency, price date and conversion

All costs are presented in 2021/22 Australia dollars. For reference, at time of writing 1
Australian Dollar is equal to 0-56 Pounds sterling, 0-63 Euros, and 0-67 United States Dollars.
When unit prices and funding amounts were not recorded in the original source in this price

date, they were adjusted for inflation using the Reserve Bank of Australia inflation figures.[26]

Data analysis

Data were analysed on an intention to treat basis. Demographic characteristics of women
receiving caseload midwifery and standard care were compared. Differences between groups
were calculated using Pearson's chi-square test, and Student’s t-test (p-values reported). The
average number of, or frequency of access to, different resources was then compared, followed
by costs to public hospitals and expenditure by public funders. A supplementary analysis was
conducted that compared costs to public hospitals and expenditure by public hospitals for
women receiving shared care (with a GP). For costs, generalised linear models were used to
compare differences, with a gamma distribution and log link function to account for the skewed
nature of the cost data. Health service use was analysed as count data with negative binomial

distribution. All analysis was conducted using SAS 9.4.

RESULTS

There were 1,146 women allocated to caseload care and 1,151 women allocated to standard
care. Of the 1,151 women allocated to standard care, 79.67%860% (917/1,151) received public
antenatal care with either midwives or obstetric trainees; 15.12%45% (174/1,151) received
shared care (with a GP); and 5.21% (60/1,151) transferred to care elsewhere. Of the 1,146
women allocated to caseload care, 3.32% (38/1,146) received other care either at the Royal
Women’s Hospital, or at a facility outside of Melbourne due to relocation. Table 1

demonstrates that the two groups were similar in terms of demographic characteristics.
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Table 1: Demographic characteristics of women receiving caseload and standard care

Born in Australia —n (%)

n/a=not applicable.

In terms of health resources utilised, women allocated to caseload midwifery accessed slightly

more antenatal midwife appointments (6-7 versus 6-1; P<0-001) but were less likely to have an

epidural (2928-93% versus 3430-28%; P=0-04) than women in the standard care group._They

also were less likely to have a caesarean section birth (19-43% versus 24-98%; P=0-001), had

a shorter length of labour (l12~89 hours versus +314-09 ﬂlours; P=0.04<6-004), and a shorter
postnatal ward stay (55-5 hours versus 60-2 hours; P<0.001). The babies of women allocated

to caseload midwifery had fewer admissions to SCN or NICU (5-9% versus 9-2%; P=0-002)

and had shorter lengths of stay post birth (68-2 hours versus 73-9 hours; P<0.001). Women in

the caseload midwifery-group also had slightly more postnatal home visits (2-1 visits versus

1-7 visits; P<0-001) (Table 2).

Table 2: [Health service use of women\

.

n Caseload n Standard care
Mean (SD) / Mean (SD) /
n (%) n (%) P-value
Antenatal visits
Antenatal visits - midwife | 146 67 (0-7) 1151 61 (1-7) <0-001
Antenatal visits - GP* | 1,146 0-0 (0-0) L151 0:6 (1:6) na

Antenatal visits - obstetrician | 1,146 2:3(0°5) 1,151 2:2(0°5) 0-42
Emergency department 1,146 1,151
presentations 0-7 (0:9) 0-7 (1-0) 0-46
Induction — n (%) 1,146 351 (30-6%) 1,151 386 (33:5%) 0-54

https://mc.manuscriptcentral.com/gocm
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Transferred to Share care with a
care elsewhere — | GP — 174 (15.1%) n/a
38 (3.3%)
Iransferred to
care elsewhere - n/a
Model of care received within allocated group 60 (5.2%)
Age at booking visit — mean (SD) 312 (46) 313 (47) 0-62
Body Mass Index (BMI) at booking visit — mean (SD) 24-1(37) 23-8(37) 0-13
Gestation at booking — mean (SD) 163 (2:8) 163 (2'9) 0-57
Nulliparous — n (%) 803 (70-1%) 799 (69.4%) 0-73
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Epidural — n (%) | L1146 [ 304 boogonoey | LISU [ 3s4as0s0) | 004 | (Commented MLI1J: 2837
Birth D [Commented [EC12R12]: This has been corrected
Caesarean Section -n (%) | 1:146 221 ({19&;0 ) 1151 285-(24:24%) 0:001 “[C ted [ML13]: 30.8?
Vaginal birth - instrumental -n | 1,146 1,151 [Commented [EC14R14]: This has been corrected
- - (%) 202 (17-67%) 222 (19-43%) 031 kk[C ted [ML15]: 19.3?
Vaginal birth- unassisted —n | 1,146 1,151 —
(%) 719 (6362-07%) 637 (55:73%) <0001 [Commented [EC16R16]: This has been corrected
Length of labour (hours) | 1,146 12.9 (30-1) 1,151 14-0 (27:9) 0-04
Postnatal - baby
SCN or NICU admission | 1,146 67 (59%) 1,151 106 (9:2%) 0-002
Baby length of stay (hours) | 15146 68.2 (457) 1,151 73-9 (40-0) <0001
Postnatal ward — mother
Mother length of stay (hours) | 1146 | ss5312) | LISL | 60-2 (24-9) | <0-001
Postnatal visits, after discharge (home visits)
Postnatal home visits | 140 | 2100) | LIS! | 17 (07) [ <0001

SCN= Special Care Nursery; NICU=Neonatal Intensive Care Unit; * 0 for those receiving caseload, as antenatal care by a
GP was only provided for those receiving ‘shared care’ as a subset of those in standard care; kl/a):nol applicable.

Based upon annual caseload midwife salary and a caseload of 45 women, caseload midwives
cost public hospitals $3,414 per woman to provide care through the antenatal, intrapartum, and
postnatal time period. Women receiving caseload midwifery had lower mean costs associated
with antenatal visits (which includes non-caseload midwife, obstetrician, and GP time) ($214
versus $316 P<0-001), epidural use ($94 versus $110; P=0-04), birth suite ($1,376 versus
$3,729; P<0-001), and postnatal ward costs for mother ($2,993 versus $3,239; P<0-001) and
baby k$3,7§§ 1 versus $4,187154;

P<0-001). Women receiving caseload care had $0 for

(c ted [ML17]: refer to

)
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postnatal costs after discharge as these costs were included in caseload midwife salary costs.
There was no significant difference in overall costs between women allocated to the caseload

group compared with women allocated to standard care ($12,36j44 versus $12,323; P=0-85)
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(Table 3). There was also no significant difference in costs per woman for public hospitals for
women receiving shared care (with a GP), and women receiving caseload midwifery
(Appendix 3). In the scenario analysis where women received intrapartum care from their
caseload or back-up midwife and the rostered hospital midwives as well, costs were $1,971

higher for women receiving caseload midwifery (Appendix 4).

Expenditure by public funders on midwife antenatal outpatient episodes ($1,380 versus $1,260;
P<0.001) and obstetrician antenatal outpatient episodes ($597 versus $583; P=0-01) was higher
for women receiving caseload midwifery care compared to women receiving standard care
(Table 4). In contrast expenditure by public funders on labour, birth and postnatal inpatient

episodes of care was lower for women receiving caseload midwifery care compared to women
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receiving standard care ($17,521 versus $18,967; P<0-001). In all, expenditure by public

funders was $1,307 less for women receiving caseload midwifery than women receiving

standard care (P<0-001).

https://mc.manuscriptcentral.com/gocm



oNOYTULT D WN =

Gynecology and Obstetrics Clinical Medicine

13
Table 3: Mean costs to public hospitals per woman
Caseload Standard care | |, vajye | Difference
n=1,146 n=1,151
Caseload midwife salary cost $3,414 - n/a $3,414
Antenatal visits (non-caseload midwife,
obstetrician), mean (SD) $214 ($55) $316 ($63) <0-001 -$102
Emergency department presentations*, mean
(SD) $487 ($659) $508 ($699) 0-29 -$21
Induction*, mean (SD) $35 ($53) $39 ($55) 0-22 -$4
Epidural*, mean (SD) $94 ($139) $110 ($145) 0-04 -$16
Birth Suite, mean (SD) $1,376 ($1,694) | $3.729 ($4,855) | <0-001 -$2,353
Postnatal (ward, SCN or NICU) - baby, mean
(SD) $3,731 ($2,557) | $4,154($2,263) | <0-001 -$423
Postnatal ward - mother, mean (SD) $2,993 ($1,619) $3,239 ($1,289) | <0-001 -$246
n/a included in
Postnatal costs, after discharge (home visits), caseload midwife
mean (SD) salary cost $198 ($81) n/a -$197
Total costs for all services, mean (SD) $12,363 ($4,967) | $12,323 ($7,404) 0-85 -$41
Midwife and obstetrician staff costs only
Caseload midwife salary cost, mean (SD) $3,414 - n/a $3,414
Hospital Midwife Staff Costs (excluding
Caseload Midwives), mean (SD) $2,877 ($1,619) $5,627 ($4,670) | <0-001 -$2,749
Obstetric Staff Costs, mean (SD) $521 ($245) $561 ($251) <0-001 -$41
Total, mean (SD) $6,812 ($1,721) $6,188 ($4,734) | <0-001 $624
SCN= Special Care Nursery; NICU=Neonatal Intensive Care Unit; *mean cost across all women in each group; n/a=not
applicable-
Table 4: Expenditure by public funders per woman
Caseload Standard care pvalue! | Difference
Mean (SD) Mean (SD)
Antenatal health service use
Outpatient episodes - Midwife $1,380 (8143) $1,260 ($348) <0-001 $119
Outpatient episodes - Obstetrician $597 (§126) $583 (§119) 0-01 $13
Outpatient episodes - General Practitioner n/a no shared care $47 ($128) n/a -$47
Emergency department episodes $408 (8551) $426 (8584) 0-62 -$17
Antenatal expenditure TOTAL $2,384 ($588) $2,316 (8665) 0-01 $68
Labour, birth, postnatal in-hospital service use
Induction of labour $1,676 (82,522) $1,835 (82,583) 0-36 -$159
Labour and birth inpatient episodes - mother | $7,885 ($2,516) $8,234 (82,753) <0-001 -$349
Neonatal inpatient episode - baby $4,920 ($6,368) $5,193 ($10,650) 0-02 -$273
Postnatal inpatient episode, prior to
discharge $3,041 (32,509) | $3.707 ($2,281) 0-01 -$666
Labour, birth, postnatal in-hospital
expenditure TOTAL $17,521 ($8,361) | $18,967 ($11,811) | <0-001 -$1,447
Postnatal outpatient episode (home visits) $424 ($181) $348 ($143) <0-001 $76
Total expenditure for all services $20,330 ($8,312) | $21,637 ($11,818) | <0-001 -$1,307
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Table 5: Modelled Budget Impact Analysis of caseload midwifery compared to standard care, assuming 70% uptake rate and 90%
adherence
2023 2024 2025 2026 2027

Australian population of women giving

birth 300,680 298,056 298,160 296,603 296,645

Public hospital births 231,532 233,772 233,412 234,828 236,690

Low risk women (target population) 165,582 166,691 157,457 149,625 144,185

Uptake 104,317 105,015 99,198 94,264 90,837

Standard care

Costs to public hospitals (A) $1,285,494,201 $1,294,103,912 $1,222,415,845 $1,161,612,191 $1,119,378,806

Expenditure by public hospital funders $2,257,099,572 $2,272,216,695 $2,146,345,179 $2,039,584,759 $1,965,430,432

(B)

Net costs from health system’s $3,542,593,774 $3,566,320,607 $3,368,761,024 $3,201,196,950 $3,084,809,238

perspective

Caseload midwifery

Costs to public hospitals (A)

$1,289,666,868

$1,298,304,525

$1,226,383,761

$1,165,382,741

$1,123,012,268

Costs to public hospital funders (B)

$2,120,757,698

$2,134,961,659

$2,016,693,510

$1,916,382,038

$1,846,707,062

Net costs from health system’s
perspective

$3,410,424,565

$3,433,266,184

$3,243,077,272

$3,081,764,779

$2,969,719,329

Savings from caseload midwifery

-$132,169,208

-$133,054,423

-$125,683,752

$119,432,171

-$115,089,909
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The modelled budget impact analysis (Table 5) shows the overall cost implications of caseload
midwifery compared to standard care for low-risk women in Australia, with hypothetical
nationwide implementation. The overall number of eligible women (women of low obstetric
risk, giving birth in a public hospital) is expected to initially rise, due to the increasing
proportion of women giving birth in public hospitals, and then decline due to the decreasing
proportion of women considered to be low obstetric risk. There would be net cost savings of

$126-132 million to the public health system in year 1 (2023), and $1+9-115 million|in year 5
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(2027). Overall, there would be savings of $645-625 million to the health system over the next
5 years if 70% eligible women had access to caseload midwifery in Australia, with 90%

adherence.

DISCUSSION

Main findings

Caseload midwifery for women at low obstetric risk was not associated with increased overall
costs to public hospitals ($12,363 for women receiving caseload; $12,323 for women receiving
standard care). Caseload midwifery was associated with a reduction in expenditure to public
funders of $1,307 per woman compared to standard care. This was primarily by lower use of
epidural, caesarean section, instrumental vaginal birth, fewer special care nursery and neonatal
intensive care unit admissions, and shorter length of labour and length of stay post-birth for
women receiving caseload midwifery compared to standard care. The lower use of these
resources, and thus lower costs to public hospitals, offset the additional staffing costs for
midwife and obstetric time. When considered at the national level from a health systems
perspective (considering both costs to public hospitals and expenditure by public funders),
caseload midwifery is cost saving. If implemented at a national level in Australia, caseload

midwifery for low-risk women could save the system $645-625 million over the next five years.

Strengths and limitations

The primary limitation of the study was that it was based upon a single site, in an urban setting
with strong leadership. This may mean that the findings may be different to those seen with
wider implementation. Previous studies from this trial[13] have noted some differences in the
characteristics of women participating in the trial compared to the overall population, notably
the higher proportion of women who were married or living with their partner, nulliparous

women, and women born overseas. The key strength of this study is that it is based on results
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directly collected during an RCT, and thus represents a balanced comparison between study
groups. Furthermore, the study took a comprehensive approach to cost measurement, capturing

both public hospital costs and expenditure by public funders.

Interpretation

Few studies have assessed the costs of caseload midwifery relative to standard care, and the
limited evidence base on costs of caseload midwifery is still considered a barrier to
implementation. The M@NGO RCT of all risk women found cost savings to hospital funders
associated with the birth event for women receiving caseload midwifery, compared to standard
care.[17] A Cochrane review[16] published in 2016 compared midwife-led continuity of care
models with other models of care and found a trend towards cost-saving for midwife-led
continuity of care models. More recently, an observational study from Australia comparing the
real-world costs of caseload midwifery and standard care demonstrated cost-savings of
AUS$5,208 per woman in the caseload model from the public funder’s perspective, however
this related to all-risk women.[27] Two modelling studies have also been conducted - one study
from the United States demonstrated that a shift from obstetric-led to midwife-led care could
be cost saving for low-risk pregnancies [28] and another Australian study identified that
caseload midwifery in low-risk nulliparous women was cost-saving compared to standard
care.[29] However, none of these previous studies have considered staffing costs to public

hospitals.

Our study also highlighted a number of important factors that need to be considered as a part
of implementation to ensure financial sustainability. Firstly, when considering only midwifery
staffing costs, caseload midwifery is higher cost than standard care. It is also higher cost when
the caseload midwife and rostered hospital midwives both provide intrapartum care. Cost
savings to public hospitals are seen through a small reduction in obstetric staff time but also
through a reduction in costs of anaesthetists for epidurals and caesarean sections, theatre costs
for providing caesarean section, SCN and NICU admissions. Thus, for implementation within
public hospitals there would need to be a redistribution of cost savings from other areas into
midwifery salary to support the additional midwifery staffing costs required for caseload
midwifery. Another crucial finding from this study is that caseload midwifery will result in
higher costs to public hospital funders if the number of midwives rostered to birth suite to

provide standard care are not proportionately reduced with caseload midwifery.

https://mc.manuscriptcentral.com/gocm



oNOYTULT D WN =

Gynecology and Obstetrics Clinical Medicine

Our findings that demonstrated substantial cost savings for public hospital funders are also an
important consideration for implementation. The cost-saving per woman receiving caseload
midwifery to public funders ($1,307 per woman) is larger than the potential additional staffing
costs for midwives incurred by public hospitals ($624 per woman). From a policy perspective,
public hospital funders (in Australia, state and Federal governments) could fund individual
hospitals to support start-up costs of caseload midwifery, given the previously noted need for
hospitals to internally redistribute staff savings and reduce birth suite midwives providing
standard care. This could still be cost saving to public funders given the reduction in
expenditure associated with reduced numbers of caesarean section births, reduction in length

of stay in birth suite and postnatal ward, and fewer neonatal admission to special care.

CONCLUSION

Amongst low-risk women, caseload midwifery is not associated with increased costs to public
hospitals compared to standard care, and significantly reduces costs to public funders. Overall,
to health systems, caseload midwifery reduces costs compared to standard care in low risk

women and could result in substantial cost savings if fully implemented.
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Appendix 1: Measurement and valuation of resources

Public hospital costs

For women receiving caseload midwifery care, a single cost per woman was assigned for the caseload midwife’s
time to cover the costs of antenatal, intrapartum and postnatal care provided by this midwife (Appendix Table 1).
This was calculated as an annual caseload midwife salary, taken from hospital payroll records, divided by 45

women in the caseload.

For women receiving antenatal care and standard care, antenatal visits occurred per the following schedule:

Visit Provider

Booking clinic Midwife and obstetric consultant/registrar

22 week consultation Midwife (GP for women receiving shared care)
28 week consultation Midwife

32 week consultation Midwife (GP for women receiving shared care)
34 week consultation Midwife (GP for women receiving shared care)
36 week consultation Obstetric consultant/registrar

38 week consultation Midwife (GP for women receiving shared care)
39/40 week consultation Midwife (GP for women receiving shared care)
41 week consultation Obstetric consultant/registrar

The average duration of each antenatal appointment was recorded as a part of trial data collection. Midwife and
obstetrician salary time was multiplied by the length of each appointment and who the care provider was. No costs
to public hospitals were incurred for GP appointments. For women receiving caseload midwifery, the antenatal
care consultations with a midwife were provided by the caseload midwife, with additional costs for obstetric
consultant/registrar (Appendix Table 1.1). For women in the standard care arm, the costs of each antenatal

consultation is outlined in Appendix Table 1.2 (below).

For women in both arms of the study, emergency department presentations during the antenatal time period was
identified based upon self-reported data. Costs were assigned based upon the Independent Hospital Pricing
Authority National Hospital Cost Data Collection (NHCDC) Round 24,[1] and the mean costs to hospitals for
pregnancy-related emergency department presentations. Induction of labour and epidural use by women was
identified based upon hospital records. Costs of induction of labour was assumed to be staff time and consumables,

and costs of epidural covered staff time and consumables.

For women in the caseload arm who had a vaginal birth, it was assumed that the caseload midwife provided
intrapartum care. Additional costs for ward supplies and hotel costs (i.e. accommodation costs) were identified
from NHCDC, for disaggregated costs of vaginal birth. In a scenario analysis, the assumption was made that
caseload midwives provide intrapartum care in addition to the cost of the birth suite midwives who had to be
rostered to provide that care, as per the required ratios, regardless of whether they also provided care to the woman,
and this was tested. For women in the standard care arm who had a vaginal birth, the length of labour recorded in
hospital records was multiplied by midwife time, and salary costs. Midwife time in birth suite was calculated
based upon midwife to woman ratios of two midwives per three women in birth suite[2]. Additional costs for
ward supplies and hotel costs were identified from NHCDC, for disaggregated costs of vaginal birth. For women
in the caseload arm and standard care arm who had a vaginal birth with forceps or vacuum it was assumed that an

obstetric registrar or trainee also attended for 1.5 hours. For women in the caseload arm and standard care arm

2
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who had a caesarean section, additional staff time was identified during the study, and the additional costs for
operating room, ward supplies and hotel costs were identified from the NHCDC, for disaggregated costs of

caesarean section.

For women in the caseload and standard care arms postnatal ward use was based upon maternal time in hospital
from birth to discharge. Costs were based upon midwife time for providing care in postnatal ward, and salary cots.
Midwife time in the postnatal ward was calculated based upon midwife to woman ratios of 1:4 in am and pm
shifts, and 1:6 in night shifts.[2] It was assumed that core midwifery staff provided the care. For the baby, staff
time for the provision of care was based upon the length of admitted time from birth obtained from hospital
records, and multiplied by midwife salary to identify costs. For babies admitted to the special care nursery (SCN)
or neonatal intensive care unit (NICU), it was assumed that they were admitted to these units for 4.8 days, based
upon national average for length of stay identified from the NHCDC. This was then multiplied by nurse staff time,
based upon SCN and NICU ratios of 1:2,[2] plus neonatologist time, pathology, critical care, consumables and

hotel costs identified from the NHCDC.[1]

For women in the standard care arm, the number of postnatal home visits were identified based upon women’s
self-reported data at two months postpartum, the length of visit assumed to be 1.5 hours, including travel time and
costed based upon midwife salary. For women in the caseload arm, postnatal home visits are provided by caseload

midwife and thus included in the caseload midwife cost per woman.

Expenditure by public hospital funders

Outpatient episodes were categorised into activities for funding purposes based upon Tier-2 codes and whether
the episode was provided by a midwife, or obstetrician. GP-services for women receiving shared care were based
upon Medicare Benefits Schedule item numbers. Emergency department episodes were assumed to be
presentations for pregnancy related conditions and were categorised as such based upon Australian Emergency
Classification Codes. Inpatient episodes were categorised based upon Australian Refined-Diagnostic Related

Groups (AR-DRG) codes and if a woman had a caesarean section or vaginal birth.

For women receiving caseload midwifery and standard care, activities were costed the same, with only the type
and volume of activities varying between the groups (Appendix Table 1.3, below). Funding for antenatal care
followed the standard schedule of antenatal visits, based upon whether the appointment was provided by a
midwife, an obstetric consultant/registrar or a GP (for women receiving shared care); the number of visits was
dependant on the duration of the pregnancy. Emergency department presentations during the antenatal time period
was identified based upon self-reported data, and assigned the cost to funders of the corresponding AECC codes.
Induction of labour was assumed to be associated with an obstetrician outpatient consultation, and then an

antenatal admission. Epidural use does not have a specific activity code and so did not attract a cost to funders.

Funding for vaginal birth and caesarean section birth was assigned based upon the weighted average of AR-DRG
codes relating to type of birth from the NEPD.[3] Funding for the baby was based upon the AR-DRG code
assigned to the baby for the birth. If maternal length of stay was longer than 48 hours, then a separate postnatal
admission activity was assumed. For domiciliary visits post birth, each home visit was funded as a midwife

outpatient activity.
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Appendix Table 1.1: Caseload midwifery — costs to public hospitals
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Resource

Units consumed

Cost per unit

Caseload midwife time

=1/45
One full-time caseload midwife
cares for 45 women per year

$153,648
Based upon hospital payroll
records.

Antenatal care

obstetric consultant/registrar

All women whose pregnancy
progressed beyond 35 weeks’
gestation

Booking clinic — obstetric 40 minutes Obstetric consultant/registrar:
consultant/registrar All women $210/hour
Based upon hospital payroll
records.
36 week consultation with 15 minutes Obstetric consultant/registrar:

$210/hour
Based upon hospital payroll
records.

41 week consultation with
obstetric consultant/registrar

15 minutes

All women whose pregnancy
progressed beyond 40 weeks’
gestation

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

Emergency department use

Use identified self-reported data
for each woman at 2 months
postpartum

$736

Cost to public hospitals identified
from AECC Code E1420A and B
(average) NHCDC

Labour and birth

Induction of labour

Use of induction identified from
hospital records for each woman
20 minutes Obstetric
consultant/registrar’s time -

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

for each woman
Maternal length of stay from
admission to birth — based on
hospital records

assumption Consumables $80
Epidural Use of epidural identified from $301.10
hospital records for each woman
Based on Medicare item number
18226, which covers costs of
anaesthetist’s time and
consumables
Vaginal birth Identified from hospital records Ward supplies - $294

Hotel costs - $3.8 per hour
Based on NHCDC

Vaginal birth with forceps or
vacuum

Identified from hospital records
for each woman

1.5 hours Obstetric
consultant/registrar’s time —
assumption

Maternal length of stay post-birth
— based on hospital records

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

Ward supplies - $294

Hotel costs post birth - $3.8 per
hour

Based on NHCDC

Caesarean section

Identified from hospital records
for each woman

2 hours Obstetric registrar’s time
— based on trial data

1 hour Obstetric resident’s time —
based on trial data

1 hour paediatrician’s time —
based on trial data

1 hour anaesthetist’s time — based
on trial data

Obstetric consultant/registrar:
$210/hour

Obstetric resident: $126/hour
Paediatrician: $210/hour
Anaesthetist: $210/hour
Anaesthetic nurse: $78/hour
Scrub nurse: $78/hour
Theatre technician: $78/hour
Recovery nurse: $78/hour
Based upon

hospital payroll records.
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1 hour anaesthetic nurse’s time —
based on trial data

1 hour scrub nurse’s time — based
on trial data

1.5 hour operating theatre
technician’s time — based on trial
data

1 hour recovery nurse’s time —
based on trial data

Maternal length of stay post-birth
— based on hospital records

Operating room costs - $2,748
Ward supplies - $402

Hotel costs post birth - $3.8 per
hour

Based on NHCDC

Postnatal ward - mother

Identified from hospital records
for each woman

Maternal length of stay post-birth
— based on hospital records

Midwife time on postnatal ward,
based upon ratio of 1:4 am and
pm, 1:6 night

Midwife salary: $78/hour
Based upon
hospital payroll records.

Postnatal ward - baby

Identified from hospital records
for each baby

Baby’s length of stay post-birth —
based on hospital records

Midwife time on postnatal ward,
based upon ratio of 1:4 am and
pm, 1:6 night

Midwife salary: $78/hour
Based upon
hospital payroll records.

Special care nursery or neonatal
intensive care unit admission

Admission identified from
hospital records for each baby
Length of stay assumed to be 4.8
days per average reported in
NHCDC

Nurse time based upon ratio of 1:2
Intensive care nurse: $78/hour
Neonatologist: $210/hour

Based upon

hospital payroll records.

Critical care costs - $2,748
Pathology - $249

Consumables - $271

Hotel costs post birth - $1.9 per
hour

Based on NHCDC

Appendix Table 1.2: Standard care — costs to public hospitals

Resource

Units consumed

Cost per unit

Booking clinic — midwife and
obstetric consultant/registrar

40 minutes — midwife
20 - minutes obstetric
consultant/registrar
All women

Midwife: $78/hour

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

22 week consultation with
midwife

20 minutes - midwife

All women not receiving shared
care, whose pregnancy progressed
beyond 21 weeks’ gestation

Midwife: $78/hour

Based upon hospital payroll
records.

28 week consultation with
midwife

20 minutes - midwife

All women whose pregnancy
progressed beyond 27 weeks’
gestation

Midwife: $78/hour

Based upon hospital payroll
records.

32 week consultation with
midwife

20 minutes - midwife

All women not receiving shared
care, whose pregnancy progressed
beyond 31 weeks’ gestation

Midwife: $78/hour

Based upon hospital payroll
records.
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34 week consultation with
midwife

20 minutes - midwife

All women not receiving shared
care, whose pregnancy progressed
beyond 33 weeks gestation

Midwife: $78/hour

Based upon hospital payroll
records.

36 week consultation with
obstetric consultant/registrar

15 minutes

All women whose pregnancy
progressed beyond 35 weeks’
gestation

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

38 week consultation with
midwife

30 minutes - midwife

All women not receiving shared
care, whose pregnancy progressed
beyond 37+6 weeks’ gestation

Midwife: $78/hour

Based upon hospital payroll
records.

39/40 week consultation with
midwife

20 minutes - midwife

All women not receiving shared
care, whose pregnancy progressed
beyond 38 weeks’ gestation

Midwife: $78/hour

Based upon hospital payroll
records.

41 week consultation with
obstetric consultant/registrar

15 minutes

All women whose pregnancy
progressed beyond 40 weeks’
gestation

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

Emergency department use

Use identified self-reported data
for each woman at 2 months
postpartum

$736

Cost to public hospitals identified
from AECC Code E1420A and B
(average) NHCDC

Labour and birth

Induction of labour

Use of induction identified from
hospital records for each woman
20 minutes Obstetric
consultant/registrar’s time —
assumption

Obstetric consultant/registrar:
$210/hour

Based upon hospital payroll
records.

Consumables $80

Epidural Use of epidural identified from $301.10
hospital records for each woman
Based on Medicare item number
18226, which covers costs of
anaesthetist’s time ad
consumables
Vaginal birth Identified from hospital records Midwife time on birth suite, based

for each woman

Maternal length of time in birth
suite based on length of time from
admission to labour to birth —
based on hospital records

Maternal length of stay post-birth
— based on hospital records

upon ratio of 2:3
Midwife salary: $78/hour
Based upon

hospital payroll records.

Ward supplies - $294

Hotel costs post birth - $3.8 per
hour

Based on NHCDC

Vaginal birth with forceps or
vacuum

Identified from hospital records
for each woman

1.5 hours Obstetric
consultant/registrar’s time —
assumption

Maternal length of stay post-birth
— based on hospital records

Obstetric consultant/registrar:
$210/hour

Midwife salary: $78/hour
Based upon

hospital payroll records.

Ward supplies - $294

Hotel costs post birth - $3.8 per
hour

Based on NHCDC

Caesarean section

Identified from hospital records
for each woman

Obstetric consultant/registrar:
$210/hour
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2 hours Obstetric registrar’s time
— based on trial data

1 hour Obstetric resident’s time —
based on trial data

1 hour paediatrician’s time —
based on trial data

1 hour anaesthetist’s time — based
on trial data

1 hour anaesthetic nurse’s time —
based on trial data

1 hour scrub nurse’s time — based
on trial data

1.5 hour operating theatre
technician’s time — based on trial
data

1 hour recover nurse’s time —
based on trial data

Maternal length of stay post-birth
— based on hospital records

Obstetric resident: $126/hour
Paediatrician: $210/hour
Anaesthetist: $210/hour
Anaesthetic nurse: $78/hour
Scrub nurse: $78/hour
Theatre technician: $78/hour
Recovery nurse: $78/hour
Based upon

hospital payroll records.

Operating room costs - $2,748
Ward supplies - $402

Hotel costs post birth - $3.8 per
hour

Based on NHCDC

Postnatal ward - mother

Identified from hospital records
for each woman

Maternal length of stay post-birth
— based on hospital records

Midwife time on postnatal ward,
based upon ratio of 1:4 am and pm
shift, 1:6 night shift

Midwife salary: $77.76/hour
Based upon
hospital payroll records.

Postnatal ward - baby

Identified from hospital records
for each baby

Baby’s length of stay post-birth —
based on hospital records

Midwife time on postnatal ward,
based upon ratio of 1:4 am and pm
shift, 1:6 night shift

Midwife salary: $77.76/hour
Based upon
hospital payroll records.

Special care nursery or neonatal
intensive care unit admission

Admission identified from
hospital records for each baby
Length of stay assumed to be 4.8
days per average reported in
NHCDC

Nurse time based upon ratio of 1:2
Intensive care nurse: $78/hour
Neonatologist: $210/hour

Based upon

hospital payroll records.

Critical care costs - $2,748
Pathology - $249

Consumables - $271

Hotel costs post birth - $1.9 per
hour

Based on NHCDC

Postnatal

Postnatal home visits

Number of visits based upon
women’s self-reported data at 2
months

Length of visit assumed to be 1.5
hours, including travel time

Midwife salary: $78/hour
Based upon
hospital payroll records.
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Appendix Table 1.3: Expenditure by public funders, based upon health service use activities

Health service activity

Units consumed

| Cost to funders per activity

Antenatal care

Booking clinic — midwife and Tier 2 code 40.28 Midwifery and | $205.21
obstetric consultant/registrar Maternity
Tier 2 code 20.40 Obstetrics -
management of pregnancy without | $265.5
complications Based upon NEPD
22 week consultation with Tier 2 code 40.28 Midwifery and | $205.21
midwife (GP for women receiving | Maternity Based upon the NEPD
shared care)
MBS Item number 16500 and $49.85
16591 $150.75

Based on Medicare benefits
Schedule

28 week consultation with Tier 2 code 40.28 Midwifery and | $205.21
midwife Maternity Based upon the NEPD
32 week consultation with Tier 2 code 40.28 Midwifery and $205.21
midwife (GP for women receiving | Maternity Based upon the NEPD
shared care)

MBS Item number 16500 $49.85

Based on Medicare benefits
Schedule

34 week consultation with
midwife (GP for women receiving
shared care)

Tier 2 code 40.28 Midwifery and
Maternity

MBS Item number 16500

$205.21
Based upon the NEPD

$49.85
Based on Medicare benefits
Schedule

36 week consultation with Tier 2 code 20.40 Obstetrics - $265.50
obstetric consultant/registrar management of pregnancy without | Based upon the NEPD
complications
38 week consultation with Tier 2 code 40.28 Midwifery and | $205.21
midwife (GP for women receiving | Maternity Based upon the NEPD
shared care)
MBS Item number 16500 $49.85

Based on Medicare benefits
Schedule

39/40 week consultation with
midwife (GP for women receiving
shared care)

Tier 2 code 40.28 Midwifery and
Maternity

MBS Item number 16500

$205.21
Based upon the NEPD

$49.85
Based on Medicare benefits
Schedule

41 week consultation with Tier 2 code 20.40 Obstetrics - $265.50
obstetric consultant/registrar management of pregnancy without

complications Based upon the NEPD
Emergency Department AECC Code E1420A and B $615.35

(average) Based upon the NEPD
Labour and birth
Induction of labour Obstetrician consultation: Tier 2 $265.50

code 20.40 Obstetrics -

management of pregnancy without

complications

Antenatal admission: AR-DRG $5,203.39

code O66A. Based upon the NEPD

Epidural
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Vaginal birth

Weighted average of AR-DRG
codes O60A, O60B, O60C

$6,655.73

Based upon the NEPD, Round 24

Caesarean section

Weighted average of AR-DRG
codes O01A, O01B, O01C

$13,030.89

Based upon the NEPD, 24

Postnatal ward — mother, if length
of stay >48 hours

Weighted average of AR-DRG
codes O61A, O61B

$5,108.61

Based upon the NEPD, Round 24

Postnatal ward - baby

AR-DRG:
P03Z
P04Z
PO6A
P60A
P61Z
P62Z
P64z
P65B
P65C
P65D
P66A
P66B
P66C
P66D

P67A

P67B

P67C

P67D

$129,748.45
$98,240.31
$121,033.82
$8,403.33
$269,055.58
$187,168.03
$49,064.94
$43,771.41
$35,841.68
$26,744.46
$32,750.73
$21,043.69
$14,136.56
$7,159.30

if gestation<37 weeks then
$31,075.98

if gestation>37 weeks then
$17,770.72

if gestation<37 weeks then
$18,282

if gestation>37 weeks then
$7,943.02

if gestation<37 weeks then
$14,914.52

if gestation>37 weeks then
$5,778.45

if gestation<37 weeks then
$9,073.46

if gestation>37 weeks then
$3,927.47

Based upon the NEPD, Round 24

Postnatal

Postnatal home visits

Tier 2 code 40.28 Midwifery and
Maternity

$205.21

Based upon the NEPD, Round 24
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Appendix 2: Budget Impact Analysis additional methodological details

To identify the size of the future eligible population, data were drawn from the Queensland Perinatal Data
Collection (PDC), containing all pregnancies and births (n=365,138) between 01/07/2012 and 30/06/2018 in
Queensland (QLD), Australia.[4] The PDC contains the details of all births regardless of location (private hospital,
public hospital), information on maternal demographics, maternal clinical characteristics, medical interventions
performed in pregnancy and childbirth, and infant outcomes. This was considered the most current source of
whole of population, individual level data containing obstetric risk status of women, which was required to

identify eligibility for caseload midwifery.

We reweighted the data of births over 20 weeks’ gestation between 01/07/2013 and 30/06/2018 (n=302,169) to
reflect the Australian population of women giving birth between 01/01/2023 and 31/12/2027. Reweighting was
conducted using GREGWT, a generalised regression reweighting algorithm developed by the Australian Bureau
of Statistics (ABS).[5] Weighting was conducted using national benchmarks for mother’s age by First Nations
identification, private hospital births, mother’s age by parity, and age by caesarean section using data from the
Australian Institute of Health and Welfare’s (AIHW) Mothers and Babies 2012 - 2020 reports.[6] Linear trends
were fitted to extrapolate benchmarking figures between 2023 and 2027.

10
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Appendix 3: Comparison of costs to public hospitals and public funders for caseload
midwifery, standard care and shared care.

https://mc.manuscriptcentral.com/gocm
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Appendix Table 3.1 Costs to public hospitals per woman — Caseload midwifery, Standard Care, Shared Care

Control

Caseload Standard care Shared care

n=1,146 n=1,151 n=141
Caseload midwife salary cost $3,414 - -
Antenatal visits (non-caseload midwife, obstetrician), mean (SD) $214 ($55) $337 ($30) $166 ($17)
Emergency department presentations*, mean (SD) $487 ($659) $528 ($718) $369 ($524)
Induction*, mean (SD) $35 (8$53) $40 ($55) $38 ($54)
Epidural*, mean (SD) $94 ($139) $113 (§146) $97 (8141)

Birth Suite, mean (SD)

$1,376 ($1,694)

$3,665 (83,899)

$4,184 (89,141)

Postnatal (ward, SCN or NICU) - baby, mean (SD)

$3,731 ($2,557)

$4,202 ($2,142)

$4,075 (83.,401)

Postnatal ward - mother, mean (SD)

$2,993 ($1,619)

$3,242 (81,285)

$3,217 ($1,318)

Postnatal costs, after to discharge (home visits), mean (SD)

n/a included in caseload midwife
salary cost

$198 ($77)

$195 ($110)

Total costs for all services, mean (SD)

$12,363 ($4,967)

$12,320 ($6,299)

$12,341 ($12,801)

Grey shaded cells indicate statistically significant difference with caseload

https://mc.manuscriptcentral.com/gocm
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Appendix Table 3.2: Expenditure by public funders per woman — Caseload midwifery, Standard Care, Shared Care

Control
Caseload Standard care Shared care
Antenatal health service use Mean SD Mean SD Mean SD
Outpatient episodes - Midwife $1,379.71 $142.91 $1,378.97 $151.47 $410.42 $0.00
Outpatient episodes - Obstetrician $596.80 $126.42 $580.95 $117.09 $600.67 $129.47
Outpatient episodes - General Practitioner $0.00 $0.00 $0.00 $0.00 $387.63 $34.31
Emergency department episodes $407.40 $550.78 $441.07 $600.39 $308.85 $438.44
Antenatal costs TOTAL $2,383.95 $588.31 $2,401.37 $644.20 $1,707.57 $469.52
Labour, birth, postnatal in-hospital service use
Induction of labour $7,885.15 $2,516.30 $8,208.49 $2,737.78 $8,419.07 $2,861.87
Labour and birth inpatient episodes - mother $1,675.03 $2,521.98 $1,846.43 $2,587.52 $1,745.39 $2,558.39
Neonatal inpatient episode - baby $4,920.13 $6,367.80 $5,178.16 | $10,900.87 $5,296.50 $8,673.57
Postnatal inpatient episode, prior to discharge $3,040.20 $2,508.76 $3,722.71 $2,272.54 $3,586.90 $2,344.61
Labour, birth, postnatal in-hospital costs TOTAL $17,520.51 $8,360.82 | $18,955.79 | $11,982.59 | $19,047.86 | $10,541.75
Postnatal outpatient episode (home visits) $410.42 $0.00 $410.42 $0.00 $410.42 $0.00
Total costs for all services $20,320.51 $8,333.33 $21,774.43 | $12,006.87 | $21,165.85 | $10,452.46

Grey shaded cells indicate statistically significant difference with caseload
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Appendix Table 4.1 : Costs to public hospitals in the scenario analysis where caseload

midwives are not included in birth suite ratios (i.e. their time in birth suite is an

additional cost)

Caseload

Standard care

https://mc.manuscriptcentral.com/gocm

p-value Difference
n=1,146 n=1,151
Caseload midwife salary cost $3,414 - n/a $3,414
Antenatal visits (non-caseload
midwife, obstetrician), mean
(SD) $214 (855) $316 ($63) <.001 -$102
Emergency department
presentations*, mean (SD) $487 ($659) $508 (8699) 0.29 -$21
Induction*, mean (SD) $35 ($53) $39 ($55) 0.22 -$4
Epidural*, mean (SD) $94 (§139) $110 ($145) 0.04 -$16
Birth Suite, mean (SD) $3,306 ($5,145) $3,729 ($4,855) <.001 -$423
Postnatal (ward, SCN or NICU)
- baby, mean (SD) $3,731 ($2,557) $4,154 ($2,263) <.001 -$423
Postnatal ward - mother, mean
(SD) $2,993 ($1,619) $3,239 ($1,289) <.001 -$246
Postnatal costs, after to
discharge (home visits), mean n/a included in caseload
(SD) midwife salary cost $198 ($81) n/a -$197
Total costs for all services,
mean (SD) $14,294 ($8,120) $12,323 ($7,404) <.001 $1,971
Midwife and obstetrician staff costs only
Caseload midwife salary cost,
mean (SD) $3.414 - n/a $3,414
Hospital Midwife Staff Costs
(ex Caseload Midwives), mean
(SD) $4,829 ($5,104) $5,627 ($4,670) <.001 -$798
Obstetric Staff Costs, mean
(SD) $521 ($245) $561 ($251) <.001 -$41
Total, mean (SD) $8,764 ($5,168) $6,188 ($4,734) <.001 $2,576
14
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ABSTRACT

Introduction

Caseload midwifery (continuity of midwifery carer) offers benefits including lower caesarean
section rates, lower risks of preterm birth and stillbirth, and improved maternal satisfaction of
care. Despite these advantages, concerns about additional costs hinder widespread
implementation. This study examines the cost of caseload midwifery compared to standard
maternity care from the perspective of both public hospitals and public funders.

Methods

A cost analysis was conducted using data from a randomised controlled trial of 2,314 low-risk
pregnant women in Melbourne, Australia. Women randomised to caseload care received
antenatal, intrapartum, and postpartum care from a primary midwife, with some care provided
by a 'back-up' midwife. Women in standard care received midwifery-led care with varying
levels of continuity, junior obstetric care, or community-based medical care. The cost analysis
compared differences in mean costs of health resources to public hospitals and to public
funders. Additionally, a budget impact analysis estimated total costs to the health system
between 2023 and 2027.

Results

For public hospitals, there was no significant difference in overall costs between women
receiving caseload midwifery (n=1,146) versus standard care (n=1,151) ($12,363 [SD: $4,967]
versus $12,323 [SD: $7,404]; P=0-85). Conversely, public funders incurred lower expenditures
for women receiving caseload midwifery ($20,330, [SD: $8,312]) versus standard care
($21,637 [SD: $11,818]; P<0-001). The budget impact analysis estimated savings of $625
million to the health system over the next 5 years with expanded access to caseload midwifery
in Australia.

Conclusion

Caseload midwifery in low-risk women is cost-neutral to public hospitals, and cost-saving to

public funders.
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Tweetable abstract: Continuity of midwifery for low-risk women reduces costs to public
funders, with no additional costs to hospitals

What is already known on this topic

e Continuity of care by a primary midwife (caseload midwifery) is associated with
beneficial health outcomes and increased rates of maternal satisfaction.

e Despite positive effects, uncertainty regarding the economic consequences
associated with this model of care remains a significant barrier to the uptake of this
highly effective maternal health intervention.

What this study adds

e To drive changes in the uptake of caseload midwifery, this study assessed the cost
implications of caseload midwifery in comparison to standard maternity care from
the perspective of both public hospitals and public funders.

How this study might affect research, practice or policy

e Caseload midwifery was found to reduce costs to public funders for low-risk

women without increasing costs for public hospitals.
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INTRODUCTION

High-income countries are grappling with the concurrent challenges in maternity care of
rapidly increasing intervention rates, particularly caesarean sections, and the imperative to
prevent rare but catastrophic outcomes such as morbidity and death.[1, 2] This is set against a
background of rapidly increasing healthcare costs and tightening government expenditure.[3]
Caesarean section is a high-cost medical procedure that comes with an increased risk of adverse
outcomes.[4,5] Consequently, reducing the need for caesarean section is an ongoing

international priority.[6]

Whilst high-income countries have very low rates of maternal and neonatal morbidity and
mortality, some individual health services have recently been identified as service “failures”,
with clusters of catastrophic adverse events.[7-9] These incidents have highlighted the need for
attention to maternal experience and maternal and neonatal safety.[10, 11] Furthermore,
follow-up responses have also highlighted the need to prioritize the implementation of
evidence-based responses both within these individual services, and across maternity care more

broadly.[12]

Continuity of midwifery carer in women of low obstetric risk has been shown in the
COmparing Standard Maternity care with One-to-one midwifery Support (COSMOS)
randomised controlled trial (RCT) to reduce the risk of caesarean section, and admission to
special or neonatal intensive care for the infant.[13] The model, called ‘caseload midwifery’,
where women received antenatal, intrapartum, and postpartum care from a primary midwife,
also resulted in an improvement in birth experience for women,[14, 15] and has been associated
with a lower risk of preterm birth, stillbirth and neonatal death.[16] Other RCT evidence from
all-risk women concluded that caseload midwifery is safe for women of any risk, and produces
cost savings for hospital funders.[17] As such, increasing access to caseload midwifery should
be a key strategy to concurrently address rising intervention rates, whilst improving experience

and safety.

A key barrier to wider implementation or scale-up of caseload midwifery is the perceived
additional costs to public hospitals associated with this model.[18] Comprehensive evidence
of the costs of caseload midwifery and standard care is thus needed in order to inform decision-

making about establishment or scale-up. The objective of this study was to identify the cost
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and budget impact of caseload midwifery compared to standard care amongst women of low

obstetric risk in Australia.

METHODS

Study setting and location

In Australia, caesarean section rates were 37% in 2020, which is above the Organisation for
Economic Co-operation and Development (OECD) average.[19, 20] It is projected that 45%
of births in Australia will be by caesarean section by 2030.[21] Maternity care is funded
through a mix of public funding, out-of-pocket fees, and private health insurance funds.[22]
Public hospitals are funded jointly by both the Federal and state governments through Public
Hospital Funding Agreements on an activity-based funding model. Each episode of inpatient,
outpatient, and emergency department care in public hospitals is funded at a set rate determined
by the Independent Hospital Pricing Authority, with no out-of-pocket fees for Medicare-
eligible patients.[23] Any care provided outside of public hospitals is partly subsidized through
a different pool, Medicare, which is funded solely by the Federal government.

Public hospitals are owned and managed by state governments, with individual hospitals being
operated by a board and executive responsible for the provision of services and financial
sustainability. Once government funding reaches a hospital, the hospital is then responsible
for providing the care, including payment of staff, consumables, and facility costs. This
includes midwives and medical salaries associated with providing maternity care. Caseload
midwifery in Australia is designed for implementation in the public hospital setting. As such,
it will have cost implications to public funders as it will affect the types of activities or episodes
of care being funded, and to individual hospitals as it involves different staff, consumable, and

facility costs.

Study population

COSMOS was a two-arm RCT designed to compare caseload midwifery to standard maternity
care in women at low risk of obstetric complications. The trial design is described in detail
elsewhere.[13, 24] Briefly, women at low risk of obstetric complications were recruited at the
Royal Women’s Hospital, a public tertiary women’s hospital in Melbourne, Australia, between
September 2007 and June 2010. Women were eligible for inclusion in the trial if they were

able to speak, read, and write English, if they had a singleton pregnancy of less than 24 weeks

https://mc.manuscriptcentral.com/gocm



oNOYTULT D WN =

Gynecology and Obstetrics Clinical Medicine

gestation at recruitment, and if they were considered a low obstetric risk, with no complications
during the current pregnancy and no precluding medical conditions (e.g., cardiac disease,
diabetes, epilepsy, substance use, obesity or significantly underweight). Women with a
previous caesarean section were excluded. Caseload midwifery was not available to women

outside the trial.

Comparators

Caseload midwifery care

Women randomised to the intervention group received the majority of their antenatal,
intrapartum, and postnatal care from a primary caseload midwife at the hospital. If
complications arose, the primary midwife collaborated with other health professionals (e.g.,
obstetricians) whilst continuing to provide caseload care. Caseload midwives provided ‘back-
up’ care for each other, so that if a caseload midwife was sick, on personal leave, or unavailable
the back-up midwife would provide care for a woman. Women saw an obstetrician at booking,
at 36 weeks of gestation and if the pregnancy lasted beyond 40 weeks’ gestation. Intrapartum
care was provided in the birth suite by the caseload midwife (89% of the time), or otherwise
by a core hospital midwife. Postpartum, the caseload midwife saw women on most days in the
hospital to provide postnatal care and provided domiciliary care following discharge from the
hospital. All care was provided according to hospital guidelines and protocols. Full-time
midwives had a caseload of 45 women per annum.

Standard maternity care

Women randomized to the control group could choose from the standard hospital options for
low-risk women (referred to as “standard care”). These included midwifery-led care (78%),
which generally meant women saw a different midwife at each visit, based upon who was
rostered to work at the time of care; obstetric trainee care (2%); or shared care where antenatal
care is shared between an accredited general medical practitioner (GP) and the hospital (15%).
Five percent transferred their care elsewhere. As with caseload midwifery care, women in the
standard care model saw an obstetrician at booking, 36 weeks’ gestation and 41 weeks
gestation if required. Care was provided according to the same hospital guidelines and

protocols as women in the caseload midwifery arm.

Study Design — cost analysis
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We conducted a cost analysis using data from the COSMOS RCT to determine if there are
differences in cost between caseload midwifery and standard care for individual public
hospitals providing care, and public funders.

Time horizon, discount rate

The time horizon for the cost analysis was from booking at around 16 weeks’ gestation, through
to two months postpartum. Since the follow-up period was less than 12 months, discounting of
costs was not required.

Measurement and valuation of resources

Public hospital costs

The use of public hospital resources was identified from a combination of self-reported health
service use from a survey administered to women at 2 months postpartum, data collected from
hospital records by the study team, and administrative data. Health resources were costed from
the hospital’s perspective. These are described in detail in Appendix 1.

Expenditure by public funders

Expenditure by public funders was based upon all episodes of care, also identified from self-
reported health service use survey data administered to women at 2 months postpartum, data
collected from hospital records by the study team, and administrative data. Funding per activity
was based upon the Independent Hospital Pricing Authority National Efficient Price
Determination (NEPD) for 2022/23, with the Inlier weight per activity multiplied by the
National Efficient Price.[25] These are described in detail in Appendix 1.

Study Design — budget impact analysis

The second analysis was a budget impact analysis including costs to the health system,
comprising both public hospital costs and expenditure by public funders for caseload
midwifery and standard care in women at low risk of obstetric complications. This was
designed to capture the cost implications of hypothetical national implementation. We assumed
that uptake of caseload would be 70% in women at low risk of obstetric complications and that
adherence would be 90%; this was considered more reflective of potential use in practice. The
analysis was designed to represent the Australian population of births between 2023 — 2027.
Full methodological details are provided in Appendix 2.

Time horizon

The model took a five-year time horizon, including all births and considering costs and

outcomes between 2023 and 2027 (that is, for births in 2023 costs and outcomes will be
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considered for up to five years postpartum, whereas those born in 2026 will only have costs

and outcomes considered up to one year postpartum). No discounting was applied.

Currency, price date, and conversion

All costs are presented in 2021/22 Australian dollars. For reference, at the time of writing 1
Australian Dollar is equal to 0-56 Pounds sterling, 0-63 Euros, and 0-67 United States Dollars.
When unit prices and funding amounts were not recorded in the original source on this price

date, they were adjusted for inflation using the Reserve Bank of Australia inflation figures.[26]

Data analysis

Data were analyzed on an intention-to-treat basis. Demographic characteristics of women
receiving caseload midwifery and standard care were compared. Differences between groups
were calculated using Pearson's chi-square test, and Student’s t-test (p-values reported). The
average number of, or frequency of access to, different resources was then compared, followed
by costs to public hospitals and expenditure by public funders. A supplementary analysis was
conducted that compared costs to public hospitals and expenditure by public hospitals for
women receiving shared care (with a GP). For costs, generalized linear models were used to
compare differences, with a gamma distribution and log link function to account for the skewed
nature of the cost data. Health service use was analyzed as count data with the negative

binomial distribution. All analysis was conducted using SAS 9.4.

RESULTS

There were 1,146 women allocated to caseload care and 1,151 women allocated to standard
care. Of the 1,151 women allocated to standard care, 79.7% (917/1,151) received public
antenatal care with either midwives or obstetric trainees; 15.1% (174/1,151) received shared
care (with a GP); and 5.2% (60/1,151) transferred to care elsewhere. Of the 1,146 women
allocated to caseload care, 3.3% (38/1,146) received other care either at the Royal Women’s
Hospital, or at a facility outside of Melbourne due to relocation. Table 1 demonstrates that the

two groups were similar in terms of demographic characteristics.
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Table 1: Demographic characteristics of women receiving caseload and standard care

Caseload

Standard care

(n=1,146) (n=1,151) p-value
Caseload only M1dw1yes ot
obstetrics
care - 1108 . n/a
(96.7%) trainees — 917
) (79.7%)
Transferred to Share care with a
care elsewhere — | GP — 174 (15.1%) n/a
38 (3.3%)
Transferred to
care elsewhere - n/a
Model of care received within the allocated group 60 (5.2%)
Age at booking visit — mean (SD) 312 (4-6) 313 (47) 0-62
Body Mass Index (BMI) at booking visit — mean (SD) 24-1(37) 238 (37) 0-13
Gestation at booking — mean (SD) 16:3 (2-8) 16:3 (2:9) 0-57
Nulliparous — n (%) 803 (70-1%) 799 (69.4%) 0-73
Married or de facto — n (%) 1076 (93-9%) 1062 (92.3%) 0-33
Post-secondary Education —n (%) 874 (76:3%) 828 (71.9%) 0-05
Born in Australia — n (%) 652 (56:9%) 644 (56.0%) 0-79

n/a=not applicable.

In terms of health resources utilized, women allocated to caseload midwifery accessed slightly

more antenatal midwife appointments (6-7 versus 6-1; P<0-001) but were less likely to have an

epidural (28-3% versus 30-8%; P=0-04) than women in the standard care group. They also were

less likely to have a caesarean section birth (19:3% versus 24-8%; P=0-001), had a shorter

length of labour (129 hours versus 14-0 hours; P=0.04), and had a shorter postnatal ward stay

(55-5 hours versus 60-2 hours; P<0.001). The babies of women allocated to caseload midwifery

had fewer admissions to SCN or NICU (5-9% versus 9-2%; P=0-002) and had shorter lengths

of stay post-birth (68-2 hours versus 73-9 hours; P<0.001). Women in the caseload group also

had slightly more postnatal home visits (2-1 visits versus 1-7 visits; P<0-001) (Table 2).

Table 2: Health service use of women

n n Standard
Caseload care
Mean (SD) / Mean (SD) /
n (%) n (%) p -value
Antenatal visits
Antenatal visits - midwife(SD) 1,146 67 (0-7) 1,151 6:1(1-7) | <0-001
Antenatal visits — GP*(SD) 1,146 0-0 (0-0) 1,151 0-6 (1-6) n/a
Antenatal visits - obstetrician(SD) 1,146 2:3(0-5) 1,151 22(05) | 042
Emergency department 1,146 1,151
presentations(SD) 0-7 (0-9) 0-7 (1-0) 0-46
Induction — n (%) 1,146 351 (30-6%) LIST | 386 (33:5%) | 0-54
Epidural — n (%) 1,146 324 (28-3%) LIST | 354(30-8%) | 0-04
Birth
Caesarcan Section -n (%) | 11146 221 (193%) | LISU | 285 (248%) | 0001
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Vaginal birth - instrumental -n (%) | 1146 202 (17-6%) LIS | 222 (193%) | 031
Vaginal birth- unassisted — n (%) | 1,140 719 (62-7%) LIST | 637(553%) | <0001
Length of labour (hours) (SD) | 1,146 12.9 (30-1) 1,151 140 (27-9) | 0-04
Postnatal - baby
SCN or NICU admission | !-146 67 (5-9%) LISU T 106 (92%) | 0:002
Baby length of stay (hours) (SD) | 1,146 68.2 (457) LIST 1 73.9(40-0) | <0-001
Postnatal ward — mother
Mother's length of stay (hours) (SD) | 1146 | ss5312) | LISU | 6022490 | <0-001
Postnatal visits, after discharge (home visits)
Postnatal home visitssD) | 146 | a0y [ BISU | 1707 | <0001

SCN= Special Care Nursery; NICU=Neonatal Intensive Care Unit; * 0 for those receiving caseload, as antenatal care by a
GP, was only provided for those receiving ‘shared care’ as a subset of those in standard care; n/a=not applicable.

Based on annual caseload midwife salary and a caseload of 45 women, caseload midwives cost
public hospitals $3,414 per woman to provide care through the antenatal, intrapartum, and
postnatal period. Women receiving caseload midwifery had lower mean costs associated with
antenatal visits (which includes non-caseload midwife, obstetrician, and GP time) ($214 versus
$316 P<0-001), epidural use ($94 versus $110; P=0-04), birth suite ($1,376 versus $3,729;
P<0-001), and postnatal ward costs for mother ($2,993 versus $3,239; P<0-001) and baby
($3,731 versus $4,154; P<0-001). Women receiving caseload care had $0 for postnatal costs
after discharge as these costs were included in caseload midwife salary costs. There was no
significant difference in overall costs between women allocated to the caseload group
compared with women allocated to standard care ($12,363 versus $12,323; P=0-85) (Table 3).
There was also no significant difference in costs per woman for public hospitals for women
receiving shared care (with a GP), and women receiving caseload midwifery (Appendix 3). In
the scenario analysis where women received intrapartum care from their caseload or back-up
midwife and the rostered hospital midwives as well, costs were $1,971 higher for women

receiving caseload midwifery (Appendix 4).

Expenditure by public funders on midwife antenatal outpatient episodes ($1,380 versus $1,260;
P<0.001) and obstetrician antenatal outpatient episodes ($597 versus $583; P=0-01) was higher
for women receiving caseload midwifery care compared to women receiving standard care
(Table 4). In contrast, expenditure by public funders on labour, birth, and postnatal inpatient
episodes of care was lower for women receiving caseload midwifery care compared to women
receiving standard care ($17,521 versus $18,967; P<0-001). In all, expenditure by public
funders was $1,307 less for women receiving caseload midwifery than women receiving

standard care (P<0-001).
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Table 3: Mean costs to public hospitals per woman
Caseload Standard care p-value | Difference
n=1,146 n=1,151
Caseload midwife salary cost $3,414 - n/a $3,414
Antenatal visits (non-caseload midwife,
obstetrician), mean (SD) $214 (855) $316 ($63) <0-001 -$102
Emergency department presentations®, mean
(SD) $487 ($659) $508 ($699) 0-29 -$21
Induction*, mean (SD) $35 (853) $39 (8$55) 0-22 -$4
Epidural*, mean (SD) $94 (8139) $110 ($145) 0-04 -$16
Birth Suite, mean (SD) $1,376 ($1,694) $3,729 ($4,855) | <0-001 -$2,353
Postnatal (ward, SCN or NICU) - baby, mean
(SD) $3,731 ($2,557) $4,154 ($2,263) | <0-001 -$423
Postnatal ward - mother, mean (SD) $2,993 (51,619) $3,239 ($1,289) | <0-001 -$246
n/a included in
Postnatal costs, after discharge (home visits), caseload midwife
mean (SD) salary cost $198 ($81) n/a -$197
Total costs for all services, mean (SD) $12,363 ($4,967) | $12,323 ($7,404) 0-85 -$41
Midwife and obstetrician staff costs only
Caseload midwife salary cost, mean (SD) $3,414 - n/a $3.414
Hospital Midwife Staff Costs (excluding
Caseload Midwives), mean (SD) $2,877 ($1,619) $5,627 ($4,670) | <0-001 -$2,749
Obstetric Staff Costs, mean (SD) $521 (8245) $561 (8251) <0-001 -$41
Total, mean (SD) $6,812 ($1,721) $6,188 ($4,734) | <0-001 $624
SCN= Special Care Nursery; NICU=Neonatal Intensive Care Unit; *mean cost across all women in each group; n/a=not
applicable
Table 4: Expenditure by public funders per woman
Caseload Standard care el Difference
Mean (SD) Mean (SD)
Antenatal health service use
Outpatient episodes - Midwife $1,380 ($143) $1,260 ($348) <0-001 $119
Outpatient episodes - Obstetrician $597 (§126) $583 (§119) 0-01 $13
Outpatient episodes - General Practitioner n/a no shared care $47 (8128) n/a -$47
Emergency department episodes $408 (§551) $426 ($584) 0-62 -$17
Antenatal expenditure TOTAL $2,384 ($588) $2,316 ($665) 0-01 $68
Labour, birth, postnatal in-hospital service use
Induction of labour $1,676 ($2,522) $1,835 ($2,583) 0-36 -$159
Labour and birth inpatient episodes - mother | $7,885 ($2,516) $8,234 ($2,753) <0-001 -$349
Neonatal inpatient episode - baby $4,920 ($6,368) | $5,193 ($10,650) 0-02 -$273
Postnatal inpatient episode, prior to
discharge $3,041 ($2,509) $3,707 ($2,281) 0-01 -$666
Labour, birth, postnatal in-hospital
expenditure TOTAL $17,521 ($8,361) | $18,967 ($11,811) | <0-001 -$1,447
Postnatal outpatient episode (home visits) $424 ($181) $348 ($143) <0-001 $76
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Total expenditure for all services $20,330 ($8,312) | $21,637 ($11,818)

<0-001

-$1,307
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Table S: Modelled budget impact analysis of caseload midwifery compared to standard care, assuming a 70% uptake rate and 90%

13

adherence
2023 2024 2025 2026 2027
Australian population of women giving
birth 300,680 298,056 298,160 296,603 296,645
Public hospital births 231,532 233,772 233,412 234,828 236,690
Low-risk women (target population) 165,582 166,691 157,457 149,625 144,185
Uptake 104,317 105,015 99,198 94,264 90,837

Standard care

Costs to public hospitals (A)

$1,285,494,201

$1,294,103,912

$1,222,415,845

$1,161,612,191

$1,119,378,806

Expenditure by public hospital funders
B)

$2,257,099,572

$2,272,216,695

$2,146,345,179

$2,039,584,759

$1,965,430,432

Net costs from the health system’s
perspective (A+B)

$3,542,593,774

$3,566,320,607

$3,368,761,024

$3,201,196,950

$3,084,809,238

Caseload midwifery

Costs to public hospitals (A)

$1,289,666,868

$1,298,304,525

$1,226,383,761

$1,165,382,741

$1,123,012,268

Costs to public hospital funders (B)

$2,120,757,698

$2,134,961,659

$2,016,693,510

$1,916,382,038

$1,846,707,062

Net costs from the health system’s
perspective (A+B)

$3,410,424,565

$3,433,266,184

$3,243,077,272

$3,081,764,779

$2,969,719,329

Savings from caseload midwifery

-$132,169,208

-$133,054,423

-$125,683,752

-$119,432,171

-$115,089,909
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The modelled budget impact analysis (Table 5) shows the overall cost implications of caseload
midwifery compared to standard care for low-risk women in Australia, with hypothetical
nationwide implementation. The overall number of eligible women (women of low obstetric
risk, giving birth in a public hospital) is expected to initially rise, due to the increasing
proportion of women giving birth in public hospitals, and then decline due to the decreasing
proportion of women considered to be low obstetric risk. There would be net cost savings of
$132 million to the public health system in year 1 (2023), and $115 million in year 5 (2027).
Overall, there would be savings of $625 million to the health system over the next 5 years if

70% of eligible women had access to caseload midwifery in Australia, with 90% adherence.

DISCUSSION

Main findings

Caseload midwifery for women at low obstetric risk was not associated with increased overall
costs to public hospitals ($12,363 for women receiving caseload; $12,323 for women receiving
standard care). Caseload midwifery was associated with a reduction in expenditure to public
funders of $1,307 per woman compared to standard care. This was primarily by lower use of
the epidural, caesarean section, instrumental vaginal birth, fewer special care nursery and
neonatal intensive care unit admissions, and shorter length of labour and length of stay post-
birth for women receiving caseload midwifery compared to standard care. The lower use of
these resources, and thus lower costs to public hospitals, offset the additional staffing costs for
midwives and obstetric time. When considered at the national level from a health systems
perspective (considering both costs to public hospitals and expenditure by public funders),
caseload midwifery is cost-saving. If implemented at a national level in Australia, caseload

midwifery for low-risk women could save the system $625 million over the next five years.

Strengths and limitations

The primary limitation of the study was that it was based upon a single site, in an urban setting
with strong leadership. This may mean that the findings may be different from those seen with
wider implementation. Previous studies from this trial[13] have noted some differences in the
characteristics of women participating in the trial compared to the overall population, notably
the higher proportion of women who were married or living with their partner, nulliparous
women, and women born overseas. The key strength of this study is that it is based on results

directly collected during an RCT, and thus represents a balanced comparison between study
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groups. Furthermore, the study took a comprehensive approach to cost measurement, capturing

both public hospital costs and expenditures by public funders.

Interpretation

Few studies have assessed the costs of caseload midwifery relative to standard care, and the
limited evidence base on the costs of caseload midwifery is still considered a barrier to
implementation. The M@NGO RCT of all risk women found cost savings to hospital funders
associated with the birth event for women receiving caseload midwifery, compared to standard
care.[17] A Cochrane review[16] published in 2016 compared midwife-led continuity of care
models with other models of care and found a trend towards cost-saving for midwife-led
continuity of care models. More recently, an observational study from Australia comparing the
real-world costs of caseload midwifery and standard care demonstrated cost-savings of
AUS$5,208 per woman in the caseload model from the public funder’s perspective, however,
this related to all-risk women.[27] Two modelling studies have also been conducted - one study
from the United States demonstrated that a shift from obstetric-led to midwife-led care could
be cost-saving for low-risk pregnancies [28] and another Australian study identified that
caseload midwifery in low-risk nulliparous women was cost-saving compared to standard
care.[29] However, none of these previous studies have considered staffing costs in public

hospitals.

Our study also highlighted a number of important factors that need to be considered as a part
of implementation to ensure financial sustainability. Firstly, when considering only midwifery
staffing costs, caseload midwifery is a higher cost than standard care. It is also a higher cost
when the caseload midwife and rostered hospital midwives both provide intrapartum care. Cost
savings to public hospitals are seen through a small reduction in obstetric staff time but also
through a reduction in costs of anaesthetists for epidurals and caesarean sections, theatre costs
for providing caesarean sections, SCN, and NICU admissions. Thus, for implementation within
public hospitals, there would need to be a redistribution of cost savings from other areas into
midwifery salary to support the additional midwifery staffing costs required for caseload
midwifery. Another crucial finding from this study is that caseload midwifery will result in
higher costs to public hospital funders if the number of midwives rostered to birth suite to

provide standard care is not proportionately reduced with caseload midwifery.
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Our findings that demonstrated substantial cost savings for public hospital funders are also an
important consideration for implementation. The cost-saving per woman receiving caseload
midwifery to public funders ($1,307 per woman) is larger than the potential additional staffing
costs for midwives incurred by public hospitals ($624 per woman). From a policy perspective,
public hospital funders (in Australia, state, and Federal governments) could fund individual
hospitals to support start-up costs of caseload midwifery, given the previously noted need for
hospitals to internally redistribute staff savings and reduce birth suite midwives providing
standard care. This could still be cost-saving to public funders given the reduction in
expenditure associated with reduced numbers of caesarean section births, reduction in length

of stay in birth suite and postnatal ward, and fewer neonatal admission to special care.

CONCLUSION

Amongst low-risk women, caseload midwifery is not associated with increased costs to public
hospitals compared to standard care, and significantly reduces costs to public funders. Overall,
to health systems, caseload midwifery reduces costs compared to standard care in low-risk

women and could result in substantial cost savings if fully implemented.
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Figure and table legends

Table 3: Demographic characteristics of women receiving caseload and standard care

Table 4: Health service use of women

Table 3: Mean costs to public hospitals per woman
Table 4: Expenditure by public funders per woman

Table 5: Modelled budget impact analysis of caseload midwifery compared to standard care,
assuming a 70% uptake rate and 90% adherence

Appendix Table 1.1: Caseload midwifery — costs to public hospitals
Appendix Table 1.2: Standard care — costs to public hospitals

Appendix Table 1.3: Expenditure by public funders, based upon health service use activities

Appendix 2: Budget impact analysis additional methodological details

Appendix Table 3.1 Costs to public hospitals per woman — Caseload midwifery, Standard
Care, Shared Care

Appendix Table 3.2: Expenditure by public funders per woman — Caseload midwifery,
Standard Care, Shared Care

Appendix Table 4.1: Costs to public hospitals in the scenario analysis where caseload
midwives are not included in birth suite ratios (i.e. their time in a birth suite is an additional
cost)
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