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Cost-effectiveness of continuity of @
midwifery care for women with complex
pregnancy: a structured review of the

literature

Roslyn E. Donnellan-Fernandez' @, Debra K. Creedy' and Emily J. Callander?

Abstract

Background: Critical evaluation of the cost-effectiveness and clinical effectiveness of continuity of midwifery care
models for women experiencing complex pregnancy is an important consideration in the review and reform of
maternity services. Most studies either focus on women who experience healthy pregnancy or mixed risk samples.
These results may not be generalised across the childbearing continuum to women with risk factors. This review
critically evaluates studies that measure the cost of care for women with complex pregnancies, with a focus on
method and quality.

Aims / objectives: To critically appraise and summarise the evidence relating to the combined cost-effectiveness,
resource use and clinical effectiveness of midwifery continuity models for women who experience complex
pregnancies and their babies in developed countries.

Design: Structured review of the literature utilising a matrix method to critique the methods and quality of studies.

Method: A search of Medline, CINAHL, MIDIRS, DARE, EMBASE, OVID, PubMed, ProQuest, Informit, Science Direct,
Cochrane Library, NHS Economic Evaluation Database (NHSEED) for the years 1994 — 2018 was conducted.

Results: Nine articles met the inclusion criteria. The review identified four areas of economic evaluation that related
to women who experienced complex pregnancy and continuity of midwifery care. (1) cost and clinical effectiveness
comparisons between continuity of midwifery care versus obstetric-led units; (2) cost of continuity of midwifery
care and/or team midwifery compared to Standard Care; (3) cost-effectiveness of continuity of midwifery care for
Australian Aboriginal women versus standard care; (4) patterns of antenatal care for women of high obstetric risk
and comparative provider cost.

Cost savings specific to women from high risk samples who received continuity of midwifery care compared with
obstetric-led standard care was stated for only one study in the review. Kenny et al. 1994 identified cost savings of AUS
$29 in the antenatal period for women who received the midwifery team model from a stratified sub-set of high-risk
pregnant woman within a mixed risk sample of 446 women. One systematic review relevant to the UK context, Ryan
et al. (2013), applied sensitivity analysis to include women of all risk categories. Where risk ratio for overall fetal/neonatal
death was systematically varied based on the 95% confidence interval of 0.79 to 1.09 from pooled studies, the
aggregate annual net monetary benefit for continuity of midwifery care ranged extremely widely from an estimated
gain of £472 million to a loss of £202 million. Net health benefit ranged from an annual gain of 15 723 QALYs to a loss
(Continued on next page)
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of 6 738 QALYs. All other studies in this review reported cost savings narratively or within mixed risk samples where risk
stratification was not clearly stated or related to the midwifery team model only.

Conclusions: Studies that measure the cost of continuity of midwifery care for women with complex pregnancy
across the childbearing continuum are limited and apply inconsistent methods of economic evaluation. The cost and
outcomes of implementing continuity of midwifery care for women with complex pregnancy is an important issue
that requires further investigation. Robust cost-effectiveness evidence is essential to inform decision makers, to
implement sustainable systems change in comparative maternity models for pregnant women at risk and to address

Keywords: Cost effectiveness, Midwifery care, Complex pregnancy, Continuity of midwifery care, Maternity models,

Introduction and background

Review and transformation of maternity service models
have been on the policy agenda of the Australian Gov-
ernment for the past decade [1, 2]. An important policy
goal is to expand women’s access to midwifery caseload
continuity of care in both the public and private health
sectors [3, 4]. Continuity of midwifery care is where a
named midwife provides full antenatal, intrapartum and
postnatal care for a woman. The midwife provides phys-
ical, emotional and social support, flexible individualised
care and robust multi-agency liaison. This enhances high
quality perinatal care for mother and baby and strong
working relationships with professionals [5]. Currently,
only a small proportion of women are able to access
continuity of midwifery care during their pregnancy [6].

Internationally, and in Australia, strong clinical and cost
evidence already exist to support systemic implementation
of continuity of midwifery care for women with healthy
pregnancies [7-10]. However, in Australia the number of
women who experience complex pregnancy is increasing
[11]. In this review, complex pregnancy is defined as iden-
tified risk factors that place mother and/or baby at in-
creased risk for adverse events. These can include
biomedical and/or psychosocial risks, as identified by the
woman and her care provider. Risk factors can be present
at the start of pregnancy or arise at any time during the
course of childbearing [12] . Evidence also shows signifi-
cant inequity, poorer outcomes and associated increased
healthcare costs for women who experience complex
pregnancy. Outcomes for these women and their babies
may potentially improve by increasing public health access
to continuity of midwifery care models [13—17].

No previous systematic reviews have focused on women
with complex pregnancies. To date, most systematic re-
views of midwifery care have been conducted in the
United Kingdom (UK) for low risk pregnancies. These re-
views provide strong evidence for clinical and cost effect-
iveness of continuity of midwifery care (including birthing
centres and home birth), as compared to obstetric - led

units, but discrete economic analysis of outcomes and cost
for pregnant women with risk factors were not included
[9, 18-23]. Further, maternity services in many countries
are not organised in the same configuration as in the UK,
where clear delineation between continuity of midwifery
care and obstetric-led units are an established feature.

Econometric models that applied productivity / effi-
ciency frontiers and standard international resource in-
gredient approaches to develop predictive cost models,
or other methods, for example, Net Benefit, were simi-
larly limited [24, 25]. The implications of these studies is
considered in the discussion in relation to costs of care
for women who experience high risk pregnancy along-
side clinical health outcomes in the midwifery continuity
of care studies considered in this review. The lack of
rigorous economic evaluation of different models of ma-
ternity care for women at high risk of complications has
been emphasised in an integrated review examining cost
data in relation to care provided in birth centres and at
home with midwives [18]. This remains the case and
provides a strong justification for the present review
given the current evidence that show increasing rates of
pregnancy complication and multiple complex maternal
co-morbidity in Australia and elsewhere.

Capacity to improve maternity services to women with
complicated pregnancy continues to pose a major chal-
lenge for the Australian health system [26-28]. This is
particularly critical in rural and regional areas of the coun-
try where service options are limited and outcomes are
significantly poorer than they are for women and babies in
metropolitan areas [11, 29-31]. Critical evaluation of inte-
grated evidence on the cost-effectiveness, resource use
and clinical effectiveness of continuity of midwifery care
for women who experience complexity therefore is an im-
portant consideration in quality review of maternity care.

Aims and objectives
The aim of this review is to critically appraise available
literature and summarise the evidence related to cost,
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resource use, and clinical outcomes of care for women
with complex pregnancies who received care in a con-
tinuity of midwifery care model compared with other
maternity models.

This structured, integrated review will examine the
available evidence for cost-effectiveness of antenatal,
intrapartum and postnatal care in continuity of midwif-
ery care. It will critically evaluate the methods of these
studies. This includes their capacity to support public
health policy through expanded implementation and ac-
cess to continuity of midwifery care for women who ex-
perience complications of pregnancy and childbearing
and their babies.

Method

This review used a stepped structured approach to docu-
menting the search strategy [32]. The Matrix Method
was then applied to ensure a systematic framework for
article collection, organisation and analysis [33, 34]. Ap-
plication of PRISMA guidelines strengthened credibility
and transparency of the reporting and assessment
process [35]. Use of eight quality appraisal questions
from the recommended checklist for appraising the costs
and benefits of economic evaluation studies enabled ro-
bust synthesis of the results of studies [36].

Search
Table 1 and Fig. 1 provide a summary of search details.

Table 1 Databases searched

Databases

Medline, CINAHL, MIDIRS, DARE, EMBASE, OVID, PubMed, ProQuest,
Informit Science Direct, Cochrane Library, NHSEED

Published between 1994 and 2018
English language publications only

Article contained key search words or combined search terms:
midwifery, midwife-led units, nurse-midwifery, birth centers, cost,
cost-effectiveness, economic evaluation, economic outcomes,
pregnancy risk classification, maternal outcomes, neonatal
outcomes, clinical outcomes, maternity services

Primary research article or Systematic Review/Meta-analysis or
Integrative Review

Economic analysis secondary to RCT accepted
Peer-Reviewed Journals

Population sample of childbearing women and/or their babies
where risk classification profile defined and/or includes woman
with high risk or complex pregnancy

Measurement of at least one economic outcome measure
combined with clinical and/or other outcome measures, in
midwifery care units or integrated midwifery continuity
models that included antenatal, birthing and postnatal
services, compared to other maternity service models

Economic perspective is funder/health service
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Inclusion criteria

Inclusion criteria were primary research articles published
in English language, peer-reviewed journals between the
years 1994—2018. The 24-year time - frame marked the
emergence of studies on the cost-effectiveness of continu-
ity of midwifery care, including the first Australian studies
[10, 37, 38]. Non-English language papers were excluded,
as were those that focused exclusively on low resource
countries.

Results
The classification of included studies within the evidence
hierarchy is documented in Table 2.

Appraisal of studies

This review identified three systematic reviews that exam-
ined the cost and clinical effectiveness of continuity of mid-
wifery care and obstetric-led maternity models. All three of
these reviews were undertaken in the UK (Table 3).

A summary of the six primary studies included in this
review, including study design is provided in Table 4. All
studies were completed in Australia.

Results of these primary studies are reported in table 5.

Quality of studies

Economic evaluations undertaken alongside randomised
controlled trials (RCT) constituted the most robust evi-
dence for economic analysis of continuity of midwifery
care models available. Importantly, four RCTs included
in the systematic review by Sandall et al. [9] were
conducted in Australia and included women of mixed
pregnancy risk classification. The four Australian
RCTs, were the only studies that examined cost re-
sults for continuity of midwifery care models that also
included women with identified pregnancy risk factors
[10, 37-39]. Two of the RCT studies identified their
economic evaluations as cost analyses, Homer et al.
[39], Kenny et al. [37]. One other was identified as a
cost-effectiveness study on the NHS EED data base
(Rowley et al. [38] and the remaining cost conse-
quences analyses study, Tracy et al. [10], calculated
per woman cost of care based on DRGs as well as
direct and indirect costs for resource use.

The quality of cost, resource use and clinical effect-
iveness evidence in the primary studies included in
this review therefore is high as they include mainly
RCT evidence and also incorporated results from
Levels III & IV of the evidence hierarchy. However,
of the four RCT studies, three involved team midwif-
ery models, as contrasted with continuity of care with
a named midwife. In a team midwifery model a small
group of midwives (up to 6 and no more than 8) pro-
vide care for identified women and the degree of con-
tinuity is not as high as in continuity of care with a
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Potentially relevant literature identified
from search strategy (n = 326 articles)

Studies excluded based on title and
abstract (n = 245)

(n=81)

Full text papers retrieved for review

Studies identified from
reference lists (n = 6)

Studies excluded not meeting
inclusion criteria (n = 33)

without costing (n=54)

Papers meeting inclusion criteria

Studies included in the literature review
with costing for woman with complex
pregnancy / identified risk factors (n = 9)

Fig. 1 Flow Chart of study inclusion

named midwife. Other study designs considered cost
evidence with varying levels of quality. Based on the
NHMRC evidence hierarchy, the studies, in order of
decreasing quality included cost analysis [40], and
cost consequences analyses based on retrospective re-
cords audit [41].

While a number of studies were identified that used
internationally validated ratios to model predictive costs
for mode of birth and other interventions, these studies
were excluded as they were not directly applied to con-
tinuity of midwifery care or women with identified preg-
nancy risk factors [42—-45].

Four areas of economic evaluation that relate to
women who experienced complex pregnancy were iden-
tified from the review:

Table 2 Summary of Included Studies

1. Comparisons of midwife-led versus obstetric
consultant-led units for cost and clinical effectiveness

Two studies had data relevant to this theme. While
cost models were based on trials that recruited women
with low pregnancy risk, sensitivity analysis modelled
cost for women of mixed pregnancy risk classification
based on UK population data. In the two systematic re-
views from the UK where continuity of midwifery care
and obstetric consultant-led maternity models are com-
mon, an estimated mean cost saving for each eligible
woman of £12.38 was found in the continuity of midwif-
ery care model overall. This provided aggregate health
savings of £1.16 million per year for the health system if
only half of all eligible women received continuity of

Evidence hierarchy level Included studies

Level I: Devane et al, 2010, Ryan et al, 2013, Sandall et al, 20167

Systematic Review

Level Il Homer et al, 2001a,b, Kenny et al,, 1994, Rowley et al,, 1995, Tracy et al, 2013

Randomised Controlled Trial with Economic Evaluation

Levels Il and IV Gao et al, 2014, Jan et al, 2004

Quasi-experimental Cost Studies (cohort, cross-sectional, case
control, non-randomised prospective, retrospective audit)

Econometric Studies — predictive cost, productivity, resource No studies relevant to complex needs

models using datasets

6 of 15 studies included in Sandall et al. 2016 review included cost/economic analyses — 4 of these cost studies included woman of mixed risk and were included

in this review
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midwifery care [20]. However, it is of note that these re-
sults are highly sensitive to assumptions, particularly
changes in the rate of fetal loss and neonatal death, as
well as the midwife’s caseload. When sensitivity analysis
was applied to include women of all risk categories and
the risk ratio for overall fetal/neonatal death was system-
atically varied based on the 95% confidence interval of
0.79 to 1.09 from pooled studies, the aggregate annual
net monetary benefit for continuity of midwifery care
ranged extremely widely. This varied from an estimated
gain of £472 million to a loss of £202 million. Net health
benefit ranged from an annual gain of 15 723 QALYs to
a loss of 6 738 QALYs. Additionally the midwife’s case-
load needs to be sufficiently large to attain operational
efficiencies, otherwise the cost per maternity increases.
The conclusion therefore is that the evidence base for
cost-effectiveness of continuity of midwifery care for
women with pregnancy risk is limited [19, 20]. As stated,
these findings are limited to the UK context where
midwifery-led and obstetric-led units are an established
feature of the health system. This is not the case in other
contexts, including Australia.

2. Cost of continuity of midwifery care and/or team
midwifery compared to Standard Care (medical)

Over the past two decades economic evaluations con-
ducted alongside RCTs in several Australian states have
demonstrated cost saving and clinical effectiveness of
continuity of midwifery care models compared with
standard hospital care in the same setting [10, 37-39,
46]. Some of these studies focused on ‘team midwifery’
[37-39, 46] while others evaluated continuity of midwif-
ery care models. In a ‘team model’ there is no primary
care provider and the level of continuity is variable,
compared to continuity of midwifery care models where
named midwives provide services for women across the
full continuum of antenatal, birth and postnatal care [9].
The cost evaluations of team midwifery and one cost
evaluation of continuity of midwifery care in Australia
have included pregnant women of mixed-risk status
[10]. However, all these studies, with the exception of
Kenny et al. [37] did not stratify results specific to
women with high-risk pregnancy.

The most recent mixed-risk Australian trial identified
a median cost saving of A$566 for women who received
continuity of midwifery care compared to standard hos-
pital care services, these savings cannot be generalised to
high risk groups [10]. This trial identified safe outcomes
for mothers and babies but no significant difference be-
tween continuity of midwifery care and standard care for
primary outcomes of epidural analgesic use during
labour, number of CS, instrumental vaginal births or un-
assisted vaginal births. Earlier rigorous cost analysis of
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community-based continuity of midwifery care model
for all-risk women in Australia also identified mean cost
savings per woman of A$804 in the continuity of mid-
wifery care model. This included a significant difference
in the rate of CS [39]. After neonatal costs were ex-
cluded in this study, mean cost savings continued to
favour women and babies in the continuity of midwifery
care model by A$139 [39]. While it was not possible to
determine optimal service volume based on caseload
numbers, the number of women booked for care in the
continuity of midwifery care model was one of the im-
portant keys to cost-effectiveness. The reason for this re-
lates to efficiency and savings generated by the volume
of women able to be allocated to a maternity model in
relation to the staff ratio required to provide maternity
services [20, 47].

Earlier team midwifery RCT studies identified reduced
levels of birth intervention in addition to modest cost
savings for women of all-risk. One study identified as a
cost-effectiveness study used Australian Diagnostic Re-
lated Groups ‘top-down costing’ that showed a mean
cost reduction for birth of 4.5% for women in the mid-
wifery group, [38]. The other study, a cost analysis, ana-
lysed discrete costs (‘bottom-up costing’) for each
episode of service (i.e. antenatal, birth, and postnatal
care) in the midwifery model versus standard hospital
care [37]. Specific cost for high- and low-risk pregnancy
episodes of care is shown in Table 4. Kenny et al. [37] is
the only study identified that separated the risk stratifi-
cation profile of women in their all-risk pregnancy sam-
ple in relation to costs. All the studies suggested a cost
saving in intrapartum care in the midwifery model. One
study suggested higher cost and one study showed no
difference in cost of postnatal care in the midwifery
model compared with the medical-led model. Cost re-
sults for postnatal care also were not stratified as specific
to women with pregnancy risk.

3. Cost-effectiveness of continuity of midwifery care for
Aboriginal women versus standard care

Two studies attempted to measure the cost of continu-
ity of midwifery care in identified Australian populations
with higher pregnancy risk status. Gao et al. [41] used a
retrospective baseline cohort measured against a pro-
spective cohort of pregnant Aboriginal women (all-risk
status) to identify cost changes from the first antenatal
visit through to six weeks postpartum after introduction
of continuity of midwifery care. While there was a trend
for cost savings of A$703 for women at 6 weeks, these
were not significantly different from baseline costs. Lim-
itations of the study included small sample size, cost as-
sumptions (hostel and transport were not included), and
missing data (51% of all cases). While no significant
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difference in major birth outcomes was identified ante-
natal attendance and hospital admissions increased, and
average length of special care nursery stay for the babies
of the women decreased.

An earlier cost analysis of a metropolitan,
Aboriginal-controlled, continuity of midwifery care ser-
vice (all-risk) estimated direct program costs and down-
stream savings in the health sector of A$1,200 per
woman [40]. Downstream savings projected longer -
term cost benefits that were gained, for example, from
reductions in resource use experienced by associated
services. The study used Australian National DRG cost
weights [48] and cost data from Medicare and the
Pharmaceutical Benefits Scheme [49] and sensitivity ana-
lysis to model uncertainty. Costs included were broader
than those used in conventional economic analyses.
Among the additional cost considerations were clinical
outcomes for birth, antenatal attendance in a subsequent
pregnancy, and subtraction of cost savings to other cen-
tres. While more recent clinical evaluation of midwifery
models of care for Aboriginal women have demonstrated
significant improvement in infant birthweight and peri-
natal survival, specific cost analysis of these benefits have
not yet been undertaken as part of the studies [15, 50].

4. Patterns of antenatal care for women of high
obstetric risk and comparative provider costs

In this review antenatal care provided by midwives for
high risk and mixed risk samples showed reduced cost in
three RCT studies [20, 37, 39] and increased cost in two
others (non-RCT) [40, 41](as shown in Tables 3 and 4).

This is consistent with a cochrane review of patterns
of antenatal care which showed, among different pro-
viders of antenatal care (midwife, general practitioner,
obstetrician), primary outcome measures of low birth-
weight, pre-eclampsia/eclampsia, severe postpartum an-
aemia, and treated urinary tract infection (all high risk
factors for pregnancy complications including pre-term
birth) demonstrate similar clinical effectiveness [51, 52].

Discussion

Increasingly health services need to justify quality out-
comes as well as value for money [53-56]. Quality ma-
ternity care is especially important for women who
experience high risk pregnancy as inequitable health
outcomes for these mothers and babies pose additional
policy and service implementation challenges for gov-
ernment [57, 58]. Moreover, decision-makers often grap-
ple to determine the most effective and sustainable
models of care to close these gaps [28, 59, 60]. In high
resource settings such as Australia, many women with
the most significant health inequities also experience
pregnancy complications with long-term comorbidity
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[11, 30]. The public health burden, including the cost of
chronic disease for these women, their babies and the
health system is higher and often lifelong [61]. Economic
evaluation to inform decision-making regarding the
comparative cost-effectiveness of different maternity
models across the continuum of childbearing therefore
should be a high priority.

This review demonstrated that there are few studies
specific to evaluating cost-effectiveness of midwifery
continuity of care models for women who experience
high-risk pregnancy relative to other models of mater-
nity care, including standard and traditional obstetric led
models. Of the studies included, significant limitations
and caveats apply. Inter-country comparison of cost and
models of maternity care between health systems that do
not share the same features prohibit comparative gener-
alisability of both outcomes and models of care, includ-
ing the costs attributable to different models and
systems. The costs and outcomes may vary widely ac-
cording to structural factors such as funding model and
workforce arrangements and the influence of demo-
graphic features and characteristics of woman who ex-
perience high - risk pregnancy within the study samples.

A strong international evidence base supports
woman’s early access to antenatal care, pre-natal educa-
tion and health promotion strategies provided by mid-
wives as an effective intervention to improve maternal
and neonatal outcomes when integrated with other spe-
cialised health and social support services [57, 58, 60].
Poor access to antenatal care, including delayed attend-
ance for the first visit is associated with higher rates of
pre-term birth and low birthweight infants and increased
interventions in late pregnancy, all of which have been
found to negatively impact cost [11, 62]. This review
found a small limited evidence-base to support the deliv-
ery of cost -effective antenatal care by midwives to
women with identified pregnancy risk factors that deliver
equivalent and/or improved health outcomes for them
and their babies when compared to standard or trad-
itional models of obstetric care [10, 37-39]. Additionally,
while earlier systematic review has shown that low-risk
pregnant women who receive midwifery-led care require
fewer antenatal visits, generating significant short-term
cost savings for services [52], this is not always the case
where women have identified medical and psychosocial
risk factors.

Two studies included in this review identified higher
antenatal costs associated with increased frequency of
visits for women identified with higher pregnancy risks
who may otherwise experience increased morbidity and
mortality in pregnancy and childbearing [40, 41]. Con-
sideration of overall ‘downstream’ savings’ within mid-
wifery continuity of care models for women with risk
factors therefore is a relevant consideration. It is
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recommended that future analyses include measures and
methods broader than those used in conventional eco-
nomic analyses, for example, longer term modelling of
disutility costs associated with onset of chronic disease
states [63]. Downstream savings have been demonstrated
to be important in estimating both program and health
sector costs accurately, particularly where access and
significant health inequities have been identified [40].
The limitations of the current studies in measuring these
effects could be assessed by applying different methods
in health economics. Discrete choice experiment (DCE),
for example, has been proposed as a more reliable
method for eliciting women’s preferences for maternity
care [64]. DCE assesses and measures the costs associ-
ated with consumer preferences for health care by asking
pregnant women what they want.

With respect to intrapartum care, while studies show
resource inputs and cost ratios for mode of birth to be
relatively consistent among countries over time, recent
comparison of the costs of childbirth show significant
cross-country variation. Factors that have been associ-
ated with inter-country cost increases relate specifically
to workforce salary rates and provider charges in
fee-based health systems [24]. Further, overuse and
underuse of birth interventions, for example surgical
birth, which may be more prevalent in women who ex-
perience high risk pregnancy also demonstrate signifi-
cant variation and remain subject to multiple influences,
including health provider, health system, and funding
model [25, 65]. Data from all-risk pregnancies also show
that birth by caesarean section (CS) costs substantially
more than vaginal birth [66]. International cost ratios for
mode of birth validated in Scotland, England, and
Australia indicate the incremental equivalent cost ratios
as: vaginal birth = 1; instrumental birth = 1.3; caesarean
= 2.5 [44]. However, in this review no studies applied or
modelled these cost variations for intervention nor
linked health outcomes specific to women with preg-
nancy risk factors in comparative models of maternity
care. Despite this, outcomes in some of the studies in-
cluded in this review show that costly intrapartum inter-
ventions, including surgical birth in women with
pregnancy risk factors may be safely reduced in intrapar-
tum care for some women who receive continuity of
midwifery care thereby also resulting in some cost saving
[37-39].

Place of birth is strongly associated with cost [22, 23,
67]. Cost is increased in hospital settings and com-
pounded in facilities with fragmented models of care
[68]. However, women with a complex pregnancy cur-
rently access many fragmented maternity models and a
significant amount of their care in hospitals [11, 31].
The model of maternity care therefore is an important
issue when considering cost. The recent introduction of
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a national maternity care classification system (MaCCs)
by the Australian government will enable improved
comparison of outcomes and cost between midwifery
continuity of care and other maternity models [69, 70] .

In different maternity models and among different
provider groups, increased rates of surgical birth, espe-
cially caesarean section, and other routine medical prac-
tices associated with the cascade of intervention in
childbirth increase cost and morbidity [9, 43]. Longer
bed stay associated with over intervention for women
and their infants results in increased rate and length of
hospitalisation, including admission and readmissions,
and additional cost in the antenatal, intrapartum, and
postpartum periods [31, 69, 71]. The potential savings
from improved clinical outcomes generated through
midwifery continuity of care across the childbearing
continuum should be further evaluated in woman who
experience high risk pregnancy and should include the
postnatal period [62].

Most published studies have focused on women con-
sidered low risk for developing complications and re-
ceiving midwifery-led care. Robust evidence from
international and Australian studies demonstrates im-
proved cost and clinical outcomes for these women and
their babies across a number of key areas, notably
physiological vaginal birth [9, 20].

Significantly, midwifery models for low risk women
have shown a trend to variable cost saving in health ser-
vice models where volume is sufficient to achieve effi-
ciency and economies of scale [19, 20]. Savings accrue
where caseloads are maintained at an upper threshold of
40 women per midwife per annum [20]. High-volume
institutional settings may optimise savings in these
models when antenatal hospitalisation rates are kept
low, vaginal birth rate is maximised, women and infants
undertake early discharge, and receive postnatal
follow-up at home or in the community [7, 10, 20, 72,
73]. However, whether these clinical and cost benefits
can be extended through greater use of midwifery con-
tinuity of care for women who experience pregnancy risk
factors require further evaluation. Discrete economic
evaluation of midwifery continuity of care in the postna-
tal period for women with pregnancy risks, as compared
to other maternity models including obstetric and stand-
ard care was identified as significantly lacking.

In the limited studies examined in this review, diver-
sity in study design and variation in the quality of the re-
sults generated often negate reliable comparison of cost
results. Where studies include women of mixed preg-
nancy risk, variation and inconsistency of both study de-
sign and the methods applied precluded reliable,
comprehensive cost comparisons across the maternity
care continuum for woman with pregnancy risk factors.
Robust economic evaluations conducted alongside a
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RCT were considered to have high validity and reliabil-
ity. None, however, focused exclusively on women with
complicated pregnancy. This was in contrast to
non-randomised retrospective audit studies [40, 41].
Studies in which a variety of statistical imputation
methods or expert opinion or estimates were used to ac-
count for missing data created further challenges for re-
liability in establishing the cost accuracy results of the
economic evaluation [41, 74].

Methodological challenges were identified in this re-
view. The first of these was selective risk sampling. Of
studies included in this review some used “mixed risk”
pregnancy samples that did not stratify clinical results or
cost specific to the high-risk sub-set within the sample,
thereby limiting generalisability of results. A second
challenge included the variables selected for measure-
ment in each study. The variables selected showed sig-
nificant variation. Accurate measurement of variables
depended on the data available and the reliability of the
data sources. The data sources of studies included in this
review demonstrated wide fluctuation in reliability and
quality across different time horizons making compari-
son of outcomes and cost unreliable.

Inconsistencies that compounded the methodological
challenges outlined above also were identified in relation
to the various type of economic evaluations of maternity
care identified in this review — cost-effectiveness, cost
consequences analysis, and economic synthesis. These
included the use of varying cost methodology and study
assumptions. For example, ‘top-down’ costing approaches
that used diagnostic related groups cost weights
reflected activity-based funding models [10, 38], as con-
trasted with ‘bottom-up’ costing that incorporated meas-
urement of specified resource components — for
example equipment, consumables, staff salaries, caseload
numbers, infrastructure costs [37, 46]. Moreover, sensi-
tivity analysis was included in some of the economic
evaluations and not in others. Incomplete or significant
amounts of missing data replaced with estimates also
called into question the reliability and transferability of
cost estimate results. Even synthesis of results from
RCTs that applied the most rigorous health economic
measures of INB, NMB, NHB and QALYs in the system-
atic review conducted by Ryan et al [20] estimated pro-
jected costs for midwife continuity of care that
fluctuated from significant aggregate saving and QALY
gains to significant aggregate loss and QALY reductions
when assumptions were challenged.

Conclusion

Robust evaluation and comparative cost performance of
alternative models of maternity care is an important
consideration in the provision of safe, quality maternity
services for women who experience complicated
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pregnancy. While it is well known that poor outcomes at
start to life contribute to long-term chronic disease
states that is costly for the health system, optimising
clinical effectiveness outcomes and cost efficiency for
care of women who experience complex pregnancy re-
quires higher prioritisation. This review found limited
evidence to support the cost-effectiveness of midwifery
continuity of care for women with complex pregnancy.
Further evaluation of cost, resource use and clinical out-
comes comparative to other models of maternity care is
critical. Further, this review shows that those studies that
have attempted to measure these costs demonstrate a
range of inconsistencies. The application of inconsistent
method undermines valid cost comparison of maternity
models in developed countries. This remains an ongoing
challenge for policy makers and service providers in
implementing system change.

Equitable access to continuity of midwifery care is an
important issue for women with pregnancy complica-
tion. Evidence on the comparative cost-effectiveness re-
source use and clinical outcomes delivered through new
maternity services is essential to the development of sus-
tainable maternity models. This issue has relevance in
an increasing number of settings in Australia and other
high resource countries in which services that address
healthy start to life are critical to reduce current mater-
nal newborn health inequity, and to meet the needs and
expectations of women and their families.
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