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ARTICLE INFO ABSTRACT

Keywords: Background: There are several maternity care models in Australia providing varying levels of continuity of care in
COVID-19 the private and public maternity system. These were disrupted to varying degrees during the pandemic.
Mf’del.s of care Aim: To examine the impact of the five main maternity care models in Australia on perinatal outcomes for
Ig;j:;:g women who gave birth during the COVID-19 pandemic and their babies.

Birthing Design: A national survey, was conducted from March to December 2020, and again from August 2021 to March
Perinatal 2022.

Participants: A weighted sample of 3682 postnatal women provided information on birthing outcomes.
Analysis: Survey tabulations of prevalence and weighted logistic regressions examined associations between five
models of maternity care and perinatal outcomes.

Results: Compared with standard care, continuity of care in both public (MWCOC) and private midwife (PPM)
models was associated with higher odds of: spontaneous labour (MWCOC AOR 1.66; CI 1.35-2.04; PPM AOR
11.01; CI 0.6.29-19.28), spontaneous vaginal birth (MWCOC AOR 1.84; CI 1.49-2.28; PPM AOR 3.14; CI
2.08-4.73), postnatal midwife visits at home, feeling supported postnatally, feeling the care provider showed
commitment, and feeling known by the care provider; as well as lower odds: of induction, elective and emer-
gency caesarean section, augmentation with oxytocin, perceived traumatic birth (MWCOC AOR 0.57; CI
0.45-0.73; PPM AOR 0.49; CI 0.31-0.77), fetal distress, and infant admission to special/neonatal intensive care.
Compared to standard care, private obstetric care was associated with lower rates of postpartum haemorrhage,
perceived traumatic birth (AOR 0.56; CI 0.45-0.69), spontaneous labour (AOR 0.45; CI 0.37-0.54), spontaneous
vaginal birth (AOR 0.54; CI 0.45-0.65), postnatal home visits from a midwife, and higher rates of elective
caesarean section (AOR 2.65; CI 2.12-3.30).
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Conclusions: Continuity of midwifery care models are associated with lower intervention rates and birth trauma
compared to standard care. However, for women who seek, or are not concerned about increased obstetric
intervention, private obstetric care also leads to lower rates of birth trauma when compared to standard care.
Continuity of care models should be prioritised in future disaster events.

Statement of significance

Problem There is limited evidence regarding birth
experiences and outcomes under different
models of care and the potential protective
effect of continuity of care during the
recent COVID-19 pandemic.
Continuity of care, particularly when
provided by midwives in the context of a
disaster, leads to positive birth outcomes
and experiences for women, reduced
postnatal maternal anxiety and depression
and improved infant development.
What this paper  Overall, continuity of midwifery care by
adds midwives, especially private midwives,
demonstrated the most positive outcomes
of all the models of care.

What is already
known

Background

Australia has a two-tiered health care system, comprising of a na-
tional publicly funded (Medicare) scheme that provides free, or limited
out of pocket cost care in public hospitals, and a private system, where
maternity service users pay through health insurance and out-of-pocket
fees, to access care from preferred providers in private or public hospital
settings [1]. Within the maternity care system, there are multiple models
of care (MOC) with varying funding and care provision components,
however the bulk of care is represented by five main categories. In two of
the publicly funded maternity care models, standard care (SC) and GP
shared care (GPSC), women encounter a range of different providers
throughout their maternity episodes. For the other three models,
midwifery continuity of care (MWCOC) in the public system; private
obstetric (POb) care and privately practising midwifery (PPM) care in
the private system, continuity of care (COC) is provided by one or a
small number of midwives or obstetricians working together in a prac-
tice [2].

Women in the SC or GPSC shared models give birth in public hos-
pitals, whereas those booked with PObs, mostly give birth in private
hospitals, with a small number birthing in public hospitals. Those in
MWCOC models mostly give birth in public hospitals and birth centres
and those using PPMs can birth at home, in birth centres, or in public
hospitals. Recent research demonstrates that women with private health
insurance, who receive care in the private sector, tend to be older, better
educated, of higher socioeconomic status, and less likely to smoke than
women receiving publicly funded health services [3]. Continuity of
maternity care however, continues to be regarded as the gold standard
for maternity care, due to positive impacts on women’s experiences, as
well as labour, birth, postnatal and infant outcomes [4]. A meta syn-
thesis of papers from 41 countries exploring healthcare providers’,
women’s and lay community workers’ perspectives regarding antenatal
care, also reported that women wanted care that was individualised,
culturally safe, and trustworthy. Health care workers additionally
wished to provide this type of care; however, the provision of
relationship-based care was often hampered by resourcing and staffing
considerations [5].

During the COVID-19 pandemic, national health care systems

attempted to strike a balance between public health needs, human rights
and economic and social disarray [6]. Despite these efforts, there were
significant disruptions, with policy often hastily implemented in an
evidence vacuum [7-9]. Staffing levels were critically affected, partic-
ularly towards the end of the acute phase [10,11]. Many childbearing
women and their families were negatively impacted through the
increased use of telehealth; restrictions to childbirth education classes;
personal protective equipment requirements; reduced access to
networking with other mothers, and other forms of social support
[12-15]. Labouring women consequently felt isolated and frightened
during what should have been an exciting and socially meaningful life
event [16]. Postnatal care was also impacted by the pandemic with a
shift to shorter hospital stays. For example, in 2020 and 2021 It was
estimated 21,840 more women stayed in Australian hospitals for one
day or less [17], an increase from 21.7 % in 2019-25.9 % and 26.9 % in
2020 and 2021 respectively. Impacts upon women’s mental health (MH)
were significant, especially in cases of minimal support, substantial
hardship, co-existing health concerns and past or present MH problems
[18-21].

There is some evidence about pandemic related outcomes and ex-
periences arising out of private or public health care provision, and
between countries with different health and maternity care models [9,
22]. Birth at home and MWCOC models were viewed positively by
women and midwives during the pandemic [23,24], and may have had a
positive impact on postpartum maternal anxiety [25]. Less is known
about the impacts of continuity of care maternity models on perinatal
outcomes.

This study aimed to examine the impact of the five main maternity
MOC within Australia on perinatal outcomes, for women who gave birth
during the COVID-19 pandemic, and their babies.

Methods

This study is part of a prospective longitudinal cohort study under-
taken in Australia (details removed) examining the impact of the
pandemic on maternal and infant health outcomes. Models of care were
classified as either non-continuity SC or GPSC, where women saw a
range of different practitioners and the birth attendant was likely to be
unknown to them; or COC models, provided by a PPM, or POb; or a
midwife employed in the public health system (MWCOC).

Recruitment and ethics approval

Ethical approval for this study was received from XXX (details
removed). Women over the age of 18 years, with a good command of
English, and who had birthed a baby during the COVID-19 pandemic
were eligible to participate. Informed consent was embedded at survey
entry, with the option to continue or opt out after reading the relevant
information. All data were deidentified. As this survey dealt with sen-
sitive questions, including about birth trauma, contact numbers for
psychological support services were embedded at the start of the survey,
where sensitive questions were asked and again at the end of the survey.

The national surveys were advertised through social media and on
Australian parenting websites, and were open from March to December
2020 (details removed), and again from August 2021 to March 2022
(details removed) during the pandemic period. During this time there
were four waves in Australia: Wave 1 (March — May 2020); Wave 2 (June
— November 2020), Delta Wave (July-December 2021); Omicron Wave
(January - September 2022) [26].
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Fig. 1 shows the flowchart detailing the number of online de-
identified data collection processes conducted in 2020 and 2021. Dur-
ing this period, a total of 6154 women completed both surveys. After
excluding respondents who were pregnant at the time of the survey or
had multiple births, the final unweighted sample consisted of 3725
postnatal women. Applying survey weights resulted in a weighted
analytical sample of 3682 postnatal women. Percentages reported for
both the weighted and unweighted samples were similar (see Supple-
mentary Table A for details of the unweighted sample).

Outcome variables

We included 11 birth variables and six perinatal experiences and
outcomes. The birth variables were: spontaneous onset of labour;
induced labour; vaginal birth; vaginal birth with forceps or vacuum;
caesarean during labour (emergency caesarean [EMC]); caesarean
before labour (elective [ELC]); use of oxytocin drip to increase con-
tractions; excessive blood loss; fetal distress during labour; and low birth
weight (< 2500 g). The perinatal outcomes were: midwife home visits
after birth; mother felt adequately supported with care received; baby
sent to special care nursery (SCN) or Neonatal Intensive Care Unit
(NICU); baby given formula when breastfeeding was chosen; baby
needed extra care after birth; and recent birth perceived to be a trau-
matic experience. The outcomes were categorised as binary, coded as ‘1’
for having a birth or perinatal experience and as ‘0’ otherwise.

Main exposure factor and confounding variables

The main exposure factor examined was the intrapartum and post-
natal MOC received. Potential confounding factors were based on pre-
vious studies [27,28] and included: year of survey, demographic factors
(State or Territory; age in years; level of education; employment status;
combined family income; country of birth; a language other than English
spoken at home; marital status). Maternal factors included sex of the
baby, parity, gestation and medical risk factors during pregnancy (e.g.
hypertension, diabetes). Mental health status included MH concern,

BITTOC 2020
survey
(n=3629)
Excluded pregnant
women —
(n=1343)
v
n =2286
Excluded multiple
births >
(n=88) v
n=2198
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untreated MH concern and substance abuse.

Analysis

Sample weights were used to reduce bias. This included potential
oversampling of certain maternal age groups. The sampling weight was
calculated by dividing the proportion of women who gave birth by
maternal age in Australia in 2019 [29], by the proportion of women by
maternal age in our sample proportions. Further information on sample
weighting can be found in our previous publication [28].

Descriptive statistics described the distributions of data by years of
the online survey (2020/2021), and this was followed by the Survey
tabulations ‘svy: tab’ command in STATA version 17.0 (Stata Corpora-
tion, College Station, TX, USA), which were used to examine the prev-
alence and their 95 % confidence intervals for birth and perinatal
outcomes, exposure factor and confounding variables.

Univariable and multivariable logistic regression, adjusted for sam-
pling weights, were performed. This included adjusting for the year of
survey, MOC, demographic factors, obstetric factors and MH risk factors.
The final model also included MOC as an additional covariate for each
study outcome The adjusted odds ratios (AOR) and their 95 % confi-
dence intervals (95 % CI) were used to measure the impact of the MOC
received on maternal and neonatal outcomes. All analyses were con-
ducted using “SVY” commands in STATA, to adjust for weights and
calculate standard errors, and significance levels were set at P < 0.05.

Results

Over two thirds of women had undergraduate or postgraduate levels
of education; approximately one-third had family incomes of less than A
$100,000 a year; the majority lived in New South Wales (NSW) and
Victoria (VIC) and 2 % were First Nations (Table 1). Over a third of
women reported having MH concerns.

Table 2 presents the birth and postnatal outcomes and shows just
over half of the women had a vaginal birth, a third had an induction and
more than a third had a caesarean section. After birth, nearly a quarter of

BITTOC 2021
survey
(n=2525)
Excluded pregnant
< women
(n=936)
v
n=1587
Excluded multiple
< births
=62
) 4 @=62)
n=1527

A\ 4

Total number of postnatal
women included in the

analysis
(N=3725)

A

Fig. 1. Online data collection flowchart.
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Table 1
Demographic, obstetric, and mental health factors 2020/2021.
Variables 2020 survey 2021 survey Combined
n = 2219 n = 1463 n = 3682
(%)* (%)* (%)*

Demographics

Maternal age in categories

< =24 123 (5.6) 154 (10.5) 277 (7.5)

25-29 424 (19.1) 348 (23.8) 772 (21.0)

30-34 804 (36.2) 566 (38.7) 1370 (37.2)

35 and over 868 (39.1) 394 (26.9) 1262 (34.3)

Country of birth

Australia 1890 (85.2) 1282 (87.6) 3172 (86.2)

Other 329 (14.8) 181 (12.4) 510 (13.8)

Language spoken at home

English 2045 (92.2) 1355 (92.6) 3400 (92.4)

Other 174 (7.8) 108 (7.4) 282 (7.6)

Indigenous status

Non-Indigenous 2173 (97.9) 1415 (96.8) 3588 (97.4)

Indigenous 35(1.6) 40 (2.8) 75 (2.0)

Combined family income

< $100,000 622 (28.0) 382 (26.1) 1003 (27.3)

> =100,000 1469 (66.2) 1018 (69.6) 2487 (67.5)

Education level

Less than Year 12 70 (3.1) 47 (3.2) 117 (3.2)

Year 12 or higher school 174 (7.9) 134 (9.2) 309 (8.4)
certificate

TAFE or Diploma 442 (19.9) 290 (19.9) 732 (19.9)

University undergraduate or 1533 (69.1) 991 (67.7) 2524 (68.5)
postgraduate

Jurisdiction resided in

New South Wales 840 (37.8) 621 (42.5) 1461 (39.7)

Victoria 653 (29.4) 381 (26.1) 1034 (28.1)

Queensland 351 (15.8) 205 (14.0) 556 (15.1)

South Australia 109 (4.9) 74 (5.1) 183 (5.0)

Western Australia 140 (6.3) 87 (6.0) 227 (6.2)

Tasmania 54 (2.4) 30 (2.1) 84 (2.3)

Australian Capital Territory 48 (2.2) 48 (3.3) 96 (2.6)

Northern Territory 21 (1.0) 9 (0.6) 30 (0.8)

Marital status

Currently partnered 2140 (96.4) 1405 (96.0) 3545 (96.3)

Not currently partnered 79 (3.6) 56 (4.0) 137 (3.7)

Maternal factors

Parity

Primigravida women 965 (43.5) 872 (59.6) 1837 (49.9)

Multigravida women 1254 (56.5) 590 (40.4) 1845 (50.1)

Sex of the baby

Male 1145 (51.6) 735 (50.2) 1880 (51.1)

Female 1060 (47.7) 714 (48.8) 1774 (48.2)

Medical risk factors during pregnancy

1 believe I had no risk factor 1110 (50.0) 693 (47.4) 1803 (49.0)

I had a/some mild risk factor(s) 819 (36.9) 534 (36.5) 1353 (36.8)

I had a/some serious risk factor 290 (13.1) 236 (16.1) 526 (14.3)
(s)

Gestation

Pre-term (< 37 weeks) 122 (5.5) 101 (6.9) 223 (6.1)

Term (37-41.6 weeks) 2046 (92.2) 1320 (90.2) 3366 (91.4)

Post-term (42 weeks plus) 51 (2.3) 42 (2.9) 93 (2.5)

Mental health (MH) status and risk factors

MH concerns

No 1558 (70.2) 814 (55.7) 2372 (64.4)

Yes 661 (29.8) 648 (44.3) 1309 (35.6)

Untreated MH concerns

No 1926 (86.8) 1355 (92.6) 3280 (89.1)

Yes 294 (13.2) 108 (7.4) 402 (10.9)

Substance abuse

No 2202 (99.2) 1458 (99.7) 3660 (99.4)

Yes 17 (0.8) 5(0.3) 22 (0.6)

Main study factor (exposure)

Model of care

SC 763 (34.4) 519 (35.5) 1282 (34.8)

GPSC 178 (8.0) 123 (8.4) 301 (8.2)

MWCOC 398 (17.9) 310 (21.2) 708 (19.2)

POb 751 (33.9) 440 (30.1) 1191 (32.4)

PPM 122 (5.5) 70 (4.8) 192 (5.2)

MOC: SC=shared care, GPSC=general practitioner care shared,
MWCOC=midwifery continuity of care, POb=private obstetrician, PPM=pri-
vately practising midwife
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" Weighted sample

women described their recent birth experience as traumatic (see, Table 2
for details).

Table 3 presents the prevalence of birthing outcomes by MOC and
year of survey, with adjustment for the year of the survey, de-
mographics, and maternal intrapartum-related and MH risk factors.
Compared with SC, MWCOC and PPM care were associated with higher
odds for the spontaneous onset of labour and vaginal births, respec-
tively. MWCOC and PPM care had lower odds for induction of labour,
ELC, EMC and instrumental birth. Private obstetric care was associated
with higher odds of ELC.

Table 4 shows the unadjusted and adjusted odd ratios by year of
survey and prevalence of, and influence of MOC on obstetric and
birthing complications. MWCOC and PPM care was significantly asso-
ciated with lower odds of oxytocin used to augment labour and POb and
MWCOC were associated with less excessive blood loss. All COC models
had lower fetal distress during labour (see Table 4).

Table 5 displays the unadjusted and adjusted odds ratios for the
prevalence of, and influence of MOC on postnatal experiences and out-
comes. MWCOC and PPM care were associated with women being more
likely to feel adequately supported during the postnatal period, be
visited by a midwife after birth and have fewer admissions of babies to a
SCN or NICU. Fewer babies were diagnosed with jaundice or were given
formula when the mother had chosen to breastfeed under PPM care.
Women who had a baby under a COC model (MWCOC, POb, PPM) were
less likely to report their birth as traumatic.

Discussion

To the best of our knowledge, this is the first study that provides data
from a combined analysis of the different models of care during the
pandemic over the first two years of the pandemic. This data includes
the funding model (private vs public care providers); the lead provider
type (GP, obstetrician, midwife); and the staffing arrangements (multi-
ple providers versus continuity of care). Compared with standard care
(SC), COC in both public and private midwife models was associated
with higher odds of: spontaneous labour and vaginal birth, midwife
postnatal home visits, feeling supported postnatally, as well as lower
odds of induction, ELC and EMC, augmentation with oxytocin, perceived
traumatic birth, fetal distress, and infant admission to SCN/NICU.
Compared to SC, POb was associated with lower rates of postpartum
haemorrhage, perceived traumatic birth, spontaneous labour and
vaginal birth, postnatal midwife visits at home, and higher rates of ELC.

Although women who booked with PObs had higher rates of ELC
(and, consequently, lower rates of spontaneous labour onset and vaginal
birth) than those booked with the other care provider models, they also
reported low rates of birth trauma, which could indicate a philosophical
alignment between birth choices and care provider [30] and also the
protective effect of relationship based care overall [31] regardless of the
lead caregiver.

There was no significant difference in any outcomes between SC and
GPSC. Women accessing these models may find it challenging to form
effective relationships with the multiple care providers involved. In a
recent paper examining Australian women’s experiences with different
models of care women expressed a strong desire for continuity of care
across the continuum when under GPSC [31]. Under GPSC models
women may get some continuity with their GP antenatally and again
postnatally but they also see multiple hospital care providers antena-
tally, during the labour and birth and postnatally when in hospital.
Embedding the GPSC model into a continuity of care model in the
hospital could enhance outcomes and experiences for women.

The mechanism of effect for the positive outcomes seen in
relationship-based models could be the building of trust and the
consequent individual tailoring of care provision, that is enabled
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Table 2
Prevalence (%) of birth and postnatal outcomes by year of survey and overall.

Variables 2020 2021 Overall

Prevalence (95 % CI) Prevalence (95 % CI) Prevalence (95 % CI)
Birth outcomes
Spontaneous labour 45.7 (43.5, 47.9) 51.0 (48.3, 53.7) 47.8 (46.1, 49.5)
Induced labour 34.2 (32.0, 36.3) 32.4 (29.9, 35.0) 33.5 (31.8, 35.1)
1 did not labour 20.1 (18.3,22.1) 16.6 (14.8, 18.6) 18.7 (17.4, 20.1)
Vaginal birth 52.5 (50.2, 54.7) 50.1 (47.4, 52.8) 51.5 (49.8, 53.3)
Vaginal birth with forceps or vacuum 10.8 (9.5,12.2) 13.7 (12.0, 15.7) 12.0 (10.9,13.1)
Caesarean during labour (EMC) 15.0 (13.4,16.7) 18.5 (16.5, 20.7) 16.4 (15.1,17.7)
Caesarean before labour (ELC) 21.7 (19.8, 23.7) 17.6 (15.8,19.7) 20.1 (18.7, 21.6)
Use of oxytocin drip to increase contractions 21.7 (19.9, 23.6) 29.2 (26.8, 31.7) 24.7 (23.2, 26.2)
Excessive blood loss 9.1 (7.9, 10.4) 15.7 (13.9,17.7) 11.7 (10.7,12.8)
My baby was distressed during labour 17.0 (15.4, 18.8) 24.3 (22.0, 26.7) 19.9 (18.5, 21.3)
Low birth weight 2.6 (2.0, 3.5) 4.8 (3.7, 6.2) 3.5 (2.9, 4.2)

(< 2500 g)

Postnatal outcomes
Baby sent to SCN or NICU 13.2 (11.7, 14.8) 16.8 (14.9, 18.9) 14.6 (13.4,15.9)
Baby had jaundice 23.3 (21.5, 25.3) 29.7 (27.3, 32.3) 25.9 (24.4, 27.4)
Baby given formula when breastfeeding was chosen 6.9 (5.8, 8.2) 10.4 (8.9, 12.2) 13.8 (12.7,15.1)
Baby needed extra care after birth 11.9 (10.5,13.5) 16.7 (14.8, 18.9) 8.3 (7.4,9.3)
Midwife visited at home 52.7 (50.4, 54.9) 68.7 (66.2, 71.1) 59.1 (57.4, 60.7)
Feel adequately supported with care received 55.6 (53.4,57.9) 69.0 (66.4, 71.5) 61.0 (59.3, 62.6)
Recent birth as a traumatic experience 21.1 (19.3, 23.0) 29.0 (26.6, 31.5) 24.2 (22.8, 25.7)

whether this is provided in a public or a private model [4,31]. In the
context of a pandemic, where social support was denied to many people
in hospitals, the potential to form trusting relationships in continuity
models might have been beneficial for women. Research looking at the
impact of MWCOC and MH during the pandemic has likewise shown a
protective effect in the first 6-weeks following birth when women are
cared for by PPMs, most likely because of relationship based care, but
also due to postnatal care continuing for 6-weeks [32].

For the women in this study, the midwifery approach had an
amplification effect on outcomes, above and beyond the impact of
continuity, with this being particularly evident for those booked with
PPMs. We would hypothesise that this might be due to two factors. The
first is the midwifery philosophy of care, exemplified in the Lancet Series
on Midwifery, and the resulting Quality Maternal and Newborn Care
(QMNC) model [33]. In the context of the pandemic, this approach may
have been particularly protective, both in terms of physical outcomes
and social and psychological outcomes.

The second factor comes from evidence provided from the Queens-
land (QLD) Flood Study, that likewise showed a protective effect of
MWCOC, in key areas that optimise maternal wellbeing and infant
development [32]. Whilst higher rates of disaster related stress in
pregnancy predicted worse maternal (depression and anxiety) [34] and
infant neurodevelopment outcomes [35] in the QLD Flood Study, a
buffering effect for women receiving MWCOC was noted. This extended
to 6-weeks postnatally for women and 6-months for infants. When
mothers received MWCOGC, infants also performed better than those in
SC with respect to fine motor and problem solving assessments at
6-months of age [35], even when controlling for the severity of flood
related hardship.

Analysis of the qualitative data from the largest randomised trial of
continuity of midwifery care for all risk women, found that the MWCOC
model motivates and enables midwives to go ‘above and beyond’ in their
provision of care, thereby positively impacting clinical and psycholog-
ical outcomes [36]. This finding was predicated on an intimate and
trusting midwife-woman relationship, such that women feel empow-
ered, nurtured and safe. In our study, the home visits up to 6-weeks
postnatally, were also observed to happen more frequently for women
in the PPM model, and this may also have impacted transition to
motherhood.

There were some interesting differences in women being visited at
home postnatally in this study (52.7 % in 2020 and 69 % on 2021).
Women reported feeling more supported by the care they received in

2021 compared to 2020 and this may have been in part to do with the
increased home visits and some easing of the restrictions that were in
place in 2020. Midwife home visits varied between models ranging from
22.3 % of women under POB care to 86.4 % under MWCOC. Women
were also more likely to feel adequately supported by the care they
received under continuity of midwifery care models. The increased
number of home visits over an extended period of time (2-6 weeks)
received in midwifery models of care is likely to be a factor here. While
women in Australia have a longer in hospital stay following giving birth
in the private sector, they have less in home postnatal follow up.
However, we did not look at length of stay in this study. Around 59 % of
Australian women in another national survey expressed concern about a
lack of postnatal care during 2020 [37]. Where postnatal care in the
home occurred, which is mostly in the public sector, midwives and
family health nurses were limited during the pandemic in the time they
could spend with mothers and babies [38]. In another national survey of
Australian women, nearly 35 % of women received or anticipated
receiving postnatal care once at home, but little detail is given about the
models of care this occurred under [39].

In Australia in 2020 and 2021 the induction of labour rate was
35.5 % in 2020 and 34.2 % in 2021, which was similar to our findings
(34.2 % in 2020; 32.4 % in 2021) [17]. Caesarean section rates were
36.7 % (2020) and 37.4 % (2021), similar to our study (36.7 % in 2020;
36.1 % in 2021) [17]. The spontaneous vaginal birth rate and instru-
mental birth rate were also similar to our study. However, babies born to
women in our study were less likely to be low birth weight or go to SCN
or NICU or be born preterm. We had more women over the age of 35 and
born in Australia answering our survey than in the national population
[17], indicating more socially advantaged respondents.

This paper makes a unique contribution by providing data on birth
trauma following births in Australia, which are not routinely collected.
With the exception of the public hospital MWCOC model, the fact that
women had reduced birth trauma experiences if they received COC from
private practitioners (PPMs and PoBs) as opposed to those in the public
sector, suggests that there is an additional mechanism operating. We
hypothesise that this is due to the level of autonomy offered by expert,
regulated, practitioners that are working outside of the standard system,
and beyond an employing organisation. This releases them from
standardised, routinised systems-based care provision, and enables them
to offer authentically tailored care that is specific to the physical, psy-
chological, emotional, spiritual, and cultural needs of the individual
woman [23]. When the benefits of continuity, midwifery, and
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Table 3

Prevalence, unadjusted and adjusted odd ratios of onset of labour and mode of

birth by year of survey and model of care.

Table 4
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Prevalence, unadjusted and adjusted odd ratios of obstetric and birthing com-
plications by model of care.

Variable Prevalence Unadjusted OR Adjusted OR Variable Prevalence Unadjusted OR Adjusted OR
(95 % CI) (95 % CI) (95 % CI) (95 % CI) (95 % CI) (95 % CI)

Onset of labour Other birth outcomes

Spontaneous onset of labour Oxytocin use to augment labour

Year of survey Year of survey

2020 45.7 (43.5, 47.9) 1.00 1.00 2020 21.7 (19.9, 23.6) 1.00 1.00

2021 51.0 (48.3, 53.7) 1.12 (0.99, 1.28) 1.38 (1.18, 1.62)* 2021 29.2 (26.8, 31.7) 1.45 (1.25, 1.68) 1.16 (0.98, 1.38)

Model of care
SC

GPSC 54.3 (48.1, 60.3) 1.42(1.11, 1.83) 1.18 (0.90, 1.56)
MWCOC 63.6 (59.7, 67.4) 2.17 (1.80, 2.62) 1.66 (1.35, 2.04)*
POb 32.0 (29.3, 34.9) 0.58 (0.49, 0.68) 0.45 (0.37, 0.54)*
PPM 91.2 (85.7, 94.7) 12.80 (7.70, 21.28) 11.01 (6.29, 19.28)*

45.5 (42.6, 48.4)

Induced labour
Year of survey

2020

2021

Model of care
SC

34.2 (32.0, 36.3)
32.4 (29.9, 35.0)

38.8 (36.0, 41.7)

1.00

1.00
0.91 (0.79, 1.04)

1.00

1.00

1.00
0.76 (0.65, 0.89)*

1.00

GPSC 33.6 (28.0, 39.7) 0.79 (0.60, 1.03) 0.83(0.63,1.11)
MWCOC 28.3 (24.8, 32.0) 0.60 (0.49, 0.74) 0.68 (0.54, 0.84)*
POb 35.2(32.4, 38.2) 0.91 (0.78, 1.08) 1.05 (0.87, 1.27)
PPM 6.4 (3.4,11.8) 0.10 (0.06, 1.17) 0.12 (0.06, 0.23)*
Mode of birth

Vaginal birth

Year of survey

2020 52.5 (50.2, 54.7) 1.00 1.00

2021 50.1 (50.2, 54.7) 0.81 (0.71, 0.93) 0.98 (0.83, 1.15)
Model of care

SC 49.9 (47.0, 52.8) 1.00 1.00

GPSC 49.9 (43.8, 56.0) 1.11 (0.86, 1.43) 1.07 (0.81, 1.42)
MWCOC 67.8 (64.0, 71.3) 2.13 (1.76, 2.57) 1.84 (1.49, 2.28)*
POb 39.0 (36.1, 42.0) 0.65 (0.56, 0.77) 0.54 (0.45, 0.65)*
PPM 81.1 (74.7, 86.3) 4.72 (3.24, 6.86) 3.14 (2.08, 4.73)*

Vaginal birth with forceps or vacuum (instrumental)
Year of survey

2020 10.8 (9.5,12.2) 1.00 1.00

2021 13.7 (12.0, 15.7) 1.24 (1.02, 1.51) 1.03 (0.83, 1.28)
Model of care

SC 12.8 (11.0, 14.8) 1.00 1.00

GPSC 16.9 (12.5, 22.4) 1.19 (0.83, 1.70) 1.01 (0.69, 1.49)
MWCOC 11.2 (9.1, 13.8) 0.89 (0.68, 1.17) 0.86 (0.63, 1.16)
POb 10.8 (9.2,12.7) 0.90 (0.71, 1.15) 0.92 (0.70, 1.20)
PPM 9.2 (5.5, 14.8) 0.56 (0.33, 0.96) 0.79 (0.45, 1.40)

Caesarean during labour
Year of survey

2020 15 (13.4, 16.7) 1.00 1.00

2021 18.5 (16.5, 20.7) 1.33 (1.12, 1.59) 1.15 (0.94, 1.40)
Model of care

SC 19.6 (17.4, 22.0) 1.00 1.00

GPSC 19.3 (14.8, 24.8) 0.93 (0.67, 1.28) 0.91 (0.65, 1.30)
MWCOC 12.4 (9.9, 15.3) 0.54 (0.42, 0.71) 0.55 (0.41, 0.74)*
POb 16.1 (14.0, 18.4) 0.81 (0.66, 0.99) 0.86 (0.68, 1.09)
PPM 7.8 (4.8,12.4) 0.35 (0.21, 0.59) 0.48 (0.28, 0.84)*

Caesarean before labour (elective)

Year of survey

2020 21.7 (19.8, 23.7) 1.00 1.00

2021 17.6 (15.8, 19.7) 0.93 (0.79, 1.10) 0.89 (0.73, 1.08)
Model of care

SC 17.7 (15.6, 20.1) 1.00 1.00

GPSC 13.9 (10.2, 18.7) 0.76 (0.53. 1.09) 0.97 (0.66, 1.41)
MWCOC 8.7 (6.7, 11.1) 0.44 (0.33, 0.59) 0.60 (0.44, 0.83)*
POb 34.1 (31.2, 37.1) 2.24 (1.86, 2.70) 2.65 (2.12, 3.30)*
PPM 1.9 (0.7, 5.2) 0.09 (0.03, 0.25) 0.10 (0.03, 0.31)*

Model of care
SC

GPSC

MWCOC

POb

PPM

28.8 (26.2, 31.6)
26.4 (21.4, 32.1)
22.6 (19.4, 26.1)
23.8 (21.3, 26.4)
8.9 (5.5,14.2)

Excessive blood loss

Year of survey
2020

2021

Model of care
SC

GPSC

MWCOC

POb

PPM

My baby was distressed during labour

Year of survey
2020

2021

Model of care
SC

GPSC

MWCOC

POb

PPM

9.1(7.9,10.4)
15.7 (13.9, 17.7)

15.0 (13.1,17.1)
18.2 (14.0, 23.2)
11.1 (8.9,13.8)
7.1 (5.8, 8.6)
10.4 (6.6, 16.0)

17.0 (15.4, 18.8)
24.3 (22.0, 26.7)

26.2 (23.7, 28.9)
24.4 (19.6, 30.0)
20.4 (17.3, 23.9)
13.6 (11.8, 15.8)
8.4 (5.3,13.0)

Low birth weight

Year of survey
2020

2021

Model of care
SC

GPSC

MWCOC

POb

PPM

3.1(2.4,4.2)
4.8 (3.7, 6.2)

5.6 (4.3,7.3)
2.6 (1.1,6.4)
2.3(1.3,4.0)
3.7 (2.7,5.2)
0.5(0.1, 3.7)

1.00

0.93 (0.70, 1.23)
0.70 (0.56, 0.86)
0.82 (0.69, 0.98)
0.24 (0.15, 0.40)

1.00
1.78 (1.46, 2.17)

1.00

1.24 (0.90, 1.72)
0.68 (0.52, 0.89)
0.45 (0.35, 0.58)
0.61 (0.38, 0.98)

1.00
1.43 (1.22,1.69)

1.00

0.95 (0.71, 1.27)
0.67 (0.53, 0.83)
0.48 (0.39, 0.59)
0.28 (0.17, 0.46)

1.00
1.51 (1.06, 2.17)

1.00

0.42 (0.18, 0.99)
0.41 (0.23, 0.73)
0.70 (0.46, 1.04)
0.11 (0.01, 0.79)

1.00

1.01 (0.74, 1.37)
0.73 (0.58, 0.93)*
0.97 (0.79, 1.20)
0.34 (0.20, 0.57)*

1.00
1.48 (1.19, 1.84)*

1.00

1.24 (0.87,1.75)
0.65 (0.48, 0.87)*
0.44 (0.33, 0.59)*
0.64 (0.38, 1.09)

1.00
1.16 (0.97, 1.40)

1.00

0.93 (0.69, 1.32)
0.67 (0.52, 0.86)*
0.54 (0.42, 0.68)*
0.41 (0.24, 0.70)*

1.00
1.02 (0.62, 1.70)

1.00

0.37 (0.13, 1.05)
0.56 (0.26, 1.18)
0.91 (0.52, 1.62)
0.64 (0.08, 4.99)

Adjusted for year, MOC, demographic factors obstetric factors and MH risk

factors.

*Indicates statistical significance

Adjusted for year MOC, demographic factors, obstetric factors and Mental
Health risk factors
*Indicates statistical significance.

automatous practice are combined, the outcomes appear to be optimal,
unless individual women would prefer an ELC, in which case the POb
model would be the best fit according to these findings. Beyond these
data, there is evidence that where the woman and the care provider have
aligned philosophies of pregnancy, labour and birth, maternal outcomes

are improved [30]. Intervention rates however vary depending on the
model of care, with women experiencing MWCOC and PPM care having
less clinical intervention and those experiencing continuity of POb care
experiencing higher rates of intervention [3]. The characteristics of
women choosing different models also vary with older, more socially
advantaged women giving birth under private models, with striking
differences in outcomes between the obstetric and midwifery models.
It is critical to learn the lessons gained during the COVID-19
pandemic. Our findings suggest that current and future maternity ser-
vices should be designed to optimise relationship-based care with
autonomous practitioners, and, for the majority of women, that should
be midwifery care. The implementation and sustainability of midwifery-
led COC models in Australia, the United Kingdom, and New Zealand has
been challenging [40-42], and the vulnerability of these models was
further highlighted during COVID. In Australia and the UK, where public
MWCOC models were modified, telehealth was increasingly used, and
postnatal care was either abandoned, reduced or provided virtually. This
all occurred at a time when many women were isolated and desperately
needed relational care. Some services were even closed, with MWCOC
midwives deployed to provide care in standard service models [43].
These changes must now be questioned with policy reflecting the evi-
dence generated in ours, and other studies, ensuring that they are not
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Table 5

Prevalence, unadjusted and adjusted odd ratios of postnatal experiences and

outcomes by year of survey and model of care.

Variable Prevalence Unadjusted OR Adjusted OR
(95 % CI) (95 % CI) (95 % CI)

Postnatal outcomes

Baby sent to SCN or NICU

Year of survey

2020 13.2 (11.7, 14.8) 1.00 1.00

2021
Model of care
SC

16.8 (14.9, 18.9)

19.1 (16.9, 21.6)

GPSC 13.6 (10.0, 18.4)
MWCOC 9.4 (7.5,11.9)
POb 14.9 (12.9,17.1)
PPM 4.3(2.2,8.2)
My baby had jaundice

Year of survey
2020

2021

Model of care
SC

GPSC

MWwWCOC

POb

PPM

My baby needed extra care after birth

Year of survey
2020

2021

Model of care
SC

GPSC

MWCOC

POb

PPM

My baby was given formula when I had chosen to breastfeed

Year of survey
2020

2021

Model of care
SC

GPSC

MWCOC

POb

PPM

23.3 (21.5,25.3)
29.7 (27.3, 32.3)

28.0 (25.5, 30.7)
25.6 (20.6, 31.4)
25.0 (21.6, 28.8)
26.6 (24.0, 29.4)
11.8(7.9,17.1)

11.9 (10.5, 13.5)
16.7 (14.8, 18.9)

17.0 (14.9, 19.3)
14.7 (10.8, 19.8)
12.2 (9.9, 14.9)
11.9 (10.1, 14.0)
10.2 (6.4, 16.0)

6.9 (5.8, 8.2)
10.4 (8.9,12.2)

9.9 (8.2,11.8)
8.6 (6.0, 12.2)
6.2 (4.5, 8.6)
9.0 (7.4,10.9)
1.0 (0.2, 3.8)

Midwife visited at home

Year of survey
2020

2021

Model of care
SC

GPSC

MWCOC

POb

PPM

52.7 (50.4, 54.9)
68.7 (66.2, 71.1)

73.0 (70.3, 75.5)
69.7 (63.8, 75.0)
86.4 (83.6, 88.7)
22.3 (19.9, 25.0)
77.4 (70.9, 82.8)

1.38 (1.15, 1.65)

1.00

0.69 (0.48, 0.99)
0.47 (0.36, 0.62)
0.79 (0.64, 0.97)
0.20 (0.10, 0.40)

1.00
1.35(1.16, 1.56)

1.00

0.84 (0.63, 1.12)
0.76 (0.62, 0.94)
0.96 (0.80, 1.14)
0.33 (0.22, 0.52)

1.00
1.48 (1.22,1.78)

1.00

0.80 (0.56, 1.14)
0.70 (0.54, 0.91)
0.68 (0.54, 0.85)
0.47 (0.29, 0.78)

1.00
1.64 (1.30, 2.08)

1.00

1.05 (0.69, 1.61)
0.61 (0.43, 0.88)
0.99 (0.76, 1.31)
0.10 (0.02, 0.40)

1.00
1.75 (1.53, 2.00)

1.00

0.83 (0.63, 1.10)
2.16 (1.70, 2.74)
0.11 (0.09, 0.13)
1.28 (0.90, 1.82)

Felt adequately supported by the care received

Year of survey
2020

2021

Model of care
SC

GPSC

MWCOC

POb

PPM

55.6 [53.4,57.9]
69.0 [66.4,71.4]

59.0 [56.1,61.9]
56.2 [50.1,62.2]
72.3 [68.7,75.6]
56.6 [53.6,59.6]
67.2 [60.1,73.6]

My birth was traumatic

Year of survey
2020

2021

Model of care
SC

GPSC

MWCOC

POb

PPM

21.1 (19.3, 23.0)
29.0 (26.6, 31.5)

32.5(29.8, 35.3)
31.9 (26.4, 37.8)
20.2 (17.1, 23.6)
17.5 (15.3,19.8)
14.2 (9.7, 20.3)

1.00
1.82(1.59, 2.09)

1.00

0.89 (0.69, 1.14)
1.77 (1.46, 2.15)
0.94 (0.80, 1.10)
1.52 (1.11, 2.09)

1.00
1.44 (1.24,1.68)

1.00

0.97 (0.74, 1.28)
0.51 (0.41, 0.64)
0.47 (0.39, 0.56)
0.32 (0.21, 0.49)

1.14 (0.91, 1.42)

1.00

0.76 (0.50, 1.16)
0.56 (0.40, 0.78)*
1.01 (0.78, 1.31)
0.45 (0.22, 0.90)*

1.00
1.10 (0.93, 1.31)

1.00
0.95 (0.69, 1.30)
0.93 (0.73, 1.17)
1.17 (0.95, 1.43)
0.57 (0.36, 0.92)*

1.00
1.32(1.06, 1.63)*

1.00

0.84 (0.56, 1.26)
0.81 (0.60, 1.09)
0.83 (0.64, 1.09)
0.82 (0.48, 1.41)

1.00
1.38 (1.06, 1.80)*

1.00

1.11 (0.69, 1.79)
0.70 (0.47, 1.04)
1.29 (0.94, 1.75)
0.19 (0.05, 0.80)*

1.00
1.16 (1.37, 2.01)*

1.00

0.99 (0.71, 1.38)
2.66 (2.00, 3.53)*
0.08 (0.06, 0.10)*
1.99 (1.29, 3.06)*

1.00
1.57 (1.34, 1.84)*

1.00

0.95 (0.71, 1.27)
1.80 (1.44, 2.26)*
0.90 (0.75, 1.09)
1.83 (1.27, 2.65)*

1.00
1.32(1.09, 1.58)

1.00

1.03 (0.76, 1.40)
0.57 (0.45, 0.73)*
0.56 (0.45, 0.69)*
0.49 (0.31, 0.77)*
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Adjusted for year, MOC, demographic factors, obstetric factors, MH risk factors.
*Indicates statistical significance

repeated. However, these changes affected PPMs less as they continued
in many cases to provide care as they did pre-pandemic [44]. Our
findings provide even more evidence that denying women this MOC is
likely to reduce the quality of maternity care and increase adverse
clinical and psychosocial outcomes for women and babies.

Strengths and limitations

This survey was distributed via social media and online pregnancy
and birth groups, so it may not have been accessible to women with
limited computer/digital literacy or with restricted internet access. Re-
spondents identified their own risk factors and care model, and thus
there may be recall bias. Perinatal mortality is not examined as all the
women responding to the survey had given birth to a live infant. Migrant
communities may not be proportionally represented. Despite these
limitations, the data provides a unique look at less commonly reported
outcomes, including birth trauma, postnatal support, infant feeding and
neonatal jaundice. Weighting the data also provided an added strength
to the analysis.

Conclusion

This study showed that in a cohort of women responding to a na-
tional survey, COC by midwives, especially PPMs, demonstrated the
most positive outcomes for women and babies in terms of birth inter-
vention and birth trauma. However, for women who seek, or are not
concerned about increased obstetric intervention, private obstetric care
also leads to lower rates of birth trauma when compared to standard
care. Continuity of care can provide a trusted guide and advocate in
times of stress that may have ongoing implications for the physical and
psychological wellbeing of mothers and their babies.
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