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Background: The transition to parenthood is one of the most challenging across the life course, with profound
changes that can impact psychological health. In response to the coronavirus disease 2019 (COVID-19), came the
rapid implementation of remote antenatal care, i.e., telehealth, with fewer in-person consultations. A change in
service delivery in addition to the cancellation of antenatal education represented a potential threat to a
woman’s experience – with likely adverse effects on mental health and wellbeing.
Aim: To explore a hybrid model of pregnancy care, i.e., telehealth and fewer in-person health assessments,
coupled with concurrent small group interdisciplinary education delivered via video conferencing, extending
into the postnatal period.
Methods: Using a quasi-experimental design with an interrupted time series and a control group, this populationbased study recruited low-risk women booking for maternity care at one community health site affiliated with a
large public hospital in Victoria, Australia.
Findings: Whilst there was no difference in stress and anxiety scores, a significant interactive effect of the hybrid
model of care with time was seen in the DASS depression score (− 1.17, 95% CI: − 1.81, − 0.53) and the EPDS
(− 0.83, 95% CI: − 1.5, − 0.15).
Discussion: The analyses provide important exploratory findings regarding the positive effects of a hybrid model
of care with interdisciplinary education in supporting mental health of first-time mothers.
Conclusion: This study demonstrates that small group online education scheduled in conjunction with individual
pregnancy health assessments can be executed within a busy antenatal clinic with promising results and modest
but dedicated staff support.

Statement of Significance
Problem or Issue
The perinatal period is a time of significant changes that can place
women at an increased risk of psychological distress. In addition,
the ongoing pandemic of coronavirus disease 2019 (COVID-19)
increases this vulnerability and the prevalence of mental health

problems.
What is Already Known During the Covid-19 pandemic, many
women have experienced a decrease in face-to-face pregnancy
appointments, and the opportunity to build a support network
with their peers during group-based antenatal education.
What this Paper Adds A hybrid model of care incorporating
concurrent small group online education for first-time pregnant
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pregnancy care model with integrated education. However in December
2019, cases of pneumonia of unknown etiology in Wuhan, China, were
reported to the World Health Organization (WHO) [57], before
spreading rapidly across the world. On March 11, 2020 the WHO
defined the COVID-19 outbreak as a pandemic [86]. In response to this,
pregnant women were identified as a vulnerable group and to reduce
transmission risks for both pregnant women and health care workers,
the International Federation of Gynecology and Obstetrics (FIGO) rec
ommended the suspension of routine antenatal care and replacement
with video or telephone consultations whenever possible [72]. This
further resulted in antenatal education classes being either abandoned
entirely during the lockdown period or provided online via PowerPoint
slides made accessible to parents for self-directed learning.
As evidenced, perinatal mental health is a leading public health issue
associated with negative effects on both maternal and child health
outcomes and significant economic cost [23,29]. This is without the
further risk of pandemic-related anxiety and social isolation that can
lead to ongoing negative psychological outcomes [49]. Thus, in pro
moting mental health and wellbeing during a time where reconfigura
tion of service delivery was required, we sought to assess a hybrid model
of pregnancy care, i.e., telehealth and fewer in-person health assess
ments, coupled with concurrent small group interdisciplinary psycho
education delivered via video conferencing that extended into the
postnatal period. The revised model was designed to mitigate the risks of
COVID-19 transmission, whilst at the same time providing appropriate
care and education at one hospital maternity outpatients clinic. We
hypothesised that this model of care and education extended into the
postnatal period would improve perinatal psychosocial health outcomes
as measured by the Depression Anxiety Stress Scale (DASS) and Edin
burgh Postnatal Depression Scale (EPDS), in comparison to women
receiving standard maternity care only, during a global pandemic. In
summary, to reduce the transmission and spread of COVID-19, preg
nancy care telehealth appointments were implemented and antenatal
education was suspended. Thus, this research was comparing a hybrid
model of pregnancy care, i.e., telehealth and fewer in-person health
assessments, coupled with concurrent small group interdisciplinary
psychoeducation delivered via video conferencing (intervention), to the
control groups who received their standard care.

women that extends into the postpartum period, can improve
perinatal psychosocial health outcomes, particularly depression,
as measured by the EPDS and DASS.

1. Introduction
Parenthood, a major developmental period, is experienced by the
majority of the adult population. In Australia alone, there were 305,832
registered births in 2019 [6], with an increasing proportion of women
giving birth from migrant and refugee backgrounds [15]. Further, the
number of women having children aged 35–39 has more than doubled
over the past 30 years, and for women aged 40–44, it has tripled [5]. The
transition to parenthood is considered to be one of the most challenging
across the life course [32], involving major psychological, physiological,
and social lifestyle changes [3]. Collectively, these are all factors that
maternity services should respond to in order to maximise opportunity
for health gains in childbearing women [53].
Perinatal mental health is a significant public health concern. In
high-income countries 20–25% of women are reported to experience
perinatal mental health issues [23], while the estimated prevalence is
higher among low- and middle-income countries [14]. Declines in
mental health not only impact on a woman’s health, but also contribute
to adverse neonatal, infant and child outcomes [37]. Depression, anxiety
and/or stress across the perinatal period, can affect the mother-infant
bond [22,50] and further increases the risk of offspring having a wide
range of ongoing adverse physical and behavioural outcomes [38,39,60,
82]. This strengthens the rationale for a review of maternity care that
collectively accommodate cultural, psychosocial, and clinical needs to
more fully support health and wellbeing.
Mental health and maternity services are interconnected [26]. While
the provision of effective maternity care continues to be a global health
policy goal [11,43], unmet needs across episodes of maternity care
remain [40,73,84]. For example, in high-income countries, antenatal
care usually involves appointments with health care professionals (e.g.,
hospital midwives and obstetricians) with childbirth education classes
referred as an adjunct, on an opt-in basis [52]. This is largely because
typical clinic appointments are timebound, restricting consults to pri
marily focus on biomedical issues (e.g., measure blood pressure) and
provide screening during the pregnancy. This leaves less time for more
health promoting, educational activities that address different aspects
related to pregnancy, birth, and infant care [1]. Whilst on the one hand
it is expected that parents will attend antenatal education classes, they
may not be available on-site or covered by health insurance schemes,
and therefore, those with financial or transportation difficulties may not
receive them [66].
Antenatal education curricula vary by program and health service,
but the underlying objectives remain the same: to provide preparation
for pregnancy, labour and birth, and to a lesser extent, parenting [33].
While the objectives and effectiveness of antenatal education vary [3,78,
8], a recent review of health education strategies targeting pregnant
women, authors commented that the continuation of health education
strategies after childbirth contributed to improved maternal and child
outcomes [45]. This is timely given the increasing evidence suggesting
women feel dissatisfied with respect to their postnatal care [75],
revealing an inability to access timely information when needed,
thereby impacting on their parenting confidence, as well as physical and
mental health outcomes [71]. All in all, acquisition of knowledge is
important in influencing maternal behaviour, birth outcomes and
postnatal health and parenting self-efficacy [45]. At the same time,
“preparing mothers emotionally for birth, and promoting the mental
health of parents and carers in pregnancy, can make a dramatic differ
ence to how parents and carers experience birth, and how they cope in
their transition from pregnancy to parenthood” ([67], p. 23).
Originally this study was designed to examine a face-to-face group

2. Methods
The study used a quasi-experimental design; a useful way to answer
questions within the field of health service provision when a randomised
controlled trial is not appropriate [2]. This design is appropriate here
when assessing the feasibility of participant recruitment and retention in
the intervention. Using a quasi-experimental design with an interrupted
time series [48] and a control group, we examined a hybrid model of
pregnancy care, i.e., telehealth and fewer in-person health assessments,
coupled with concurrent small group interdisciplinary psychoeducation
delivered via video conferencing that extended into the postnatal
period. The rationale for a controlled interrupted time series (CITS)
design was to provide a more robust methodology, with a set of mea
surements taken at intervals over a period of time, as opposed to
pretest-posttest only. Control groups were recruited following the
intervention groups due to a limited number of low-risk first-time
women, and the tight timelines bound by funding. Thus, this design
further strengthened the study’s validity allowing for comparisons
across time in a single population [13].
2.1. Intervention: perinatal care, education and support [PECS]
The PECS intervention was designed to align with the World Health
Organizations recommendations, i.e., to go beyond perinatal survival,
with a view to maximising the psychosocial health and potential of all
childbearing women and their families [85]. Several pregnancy clinical
care models are offered at the health service and women opt-in based on
2
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their preference, location and pregnancy suitability. The PECS hybrid
model of care consisted of one-to-one pregnancy clinical care integrating
the usual pregnancy health assessment (as outlined in Table 1) with the
addition of concurrent structured online small-group interdisciplinary
education and peer support, thus incorporating broader psychosocial
aspects. A description of each pregnancy clinical care model is depicted
in Table 1.
Additionally, given the hospital postnatal stay is short, the PECS
intervention programme provided extended online support into the
early postnatal period. This consisted of timely education, referral and
access to women’s health interdisciplinary professionals, and peer sup
port. The following Tables (2a, b) outline the ante- and postnatal
schedule of online education as facilitated by each women’s health
professional. An outline of content presented across each session can be
obtained by contacting the corresponding author.
The PECS intervention consisted of four group education sessions
antenatally, and four group education sessions postnatally, with six to
eight women in each group. The women were grouped based on their
estimated delivery date.

Table 2a
PECS Intervention Antenatal Schedule of Education (approx. gestation) and
Women’s Health Presenter.

Other (continuity of carer)
Speciality Care
Shared Care
Obstetrician (non-hospital)
PECS Hybrid Model of Care
(Intervention)
Telehealth and fewer inperson health assessments

A-Session
4
38–40
weeks
gestation

Midwife
Dietitian
Physiotherapist
Psychologist
Yoga / occupational
therapist

X
X
X

X

X

X

X
X

X
X

X

EDUCATOR /
WOMEN’S HEALTH
PROFESSIONAL

P-Session
5a2 – 4
weeks

P-Session
6a5 – 7
weeks

A-Session
7a8 – 10
weeks

A-Session
8a12 – 14
weeks (inperson)

Midwife
Dietitian
Physiotherapist
Psychologist
Yoga / occupational
therapist
Lactation Consultant

X

X
X
X

X

X

X
X

X
X

X

X
X

Approximate number of weeks postnatal

1.
2.
3.
4.

First pregnancy
Aged ≥ 18 years
≥ 12-weeks of gestation at time of recruitment
No history of mental illness (as declared by woman at booking-in
appointment with midwife)
5. Deemed medically low risk by obstetrician by 28-weeks gestation
6. Must be able to read, understand and speak English
Intervention and control participants were strategically not recruited
at the same point in time. As a result of COVID-19, hospital protocols
were established to minimise spread of the virus and consequently,
external researchers were prohibited in hospitals. Considerable time was
lost amending the research protocol and ethics to provide a sustainable
intervention model that not only met the needs of childbearing women,
but one that considered midwifery workloads too. A further limitation
was the small number of pooled low-risk women who met the study
criteria, especially given the need to recruit small groups for the PECS
intervention. Given the identified challenges, and limited time remain
ing to complete the research project and meet funding guidelines, we
recruited the intervention group first. Despite this, given the extended
COVID-19 lockdown in Melbourne, participants in both the intervention
and control arms both experienced their pregnancy care during stage 3
restrictions – participants were only permitted to leave the house for one
of four reasons (food and supplies (one person per household, once per
day); exercise (up to two-hours); urgent medical care; and work (if
necessary and unable to work from home)).

Table 1
Pregnancy Clinical Care.

a single midwife for pregnancy and birth
a mix of midwives and doctors work together to
provide pregnancy care
many midwives form team midwifery care.
Because team midwives work rostered shifts,
pregnant women may receive care from a team
midwife when in labour and during their
hospital stay
a hospital obstetrician or obstetric doctor
provides care due to a higher level of complexity
a women’s accredited affiliate in the community
(e.g., General Practitioner, Obstetrician or
midwife) and the hospital
A private obstetrician

A-Session 3
35–37 weeks
gestation
(evening with
partners)

Women were recruited to the study at their first hospital visit if they
met the following inclusion criteria:

All eligible women booking for maternity care at one community
health site affiliated with a large public hospital in Victoria, Australia
were considered as the population. The women’s medical records were
labelled as “low-risk, eligible to participate in PECS model of care”
(intervention), and following this, women were invited to participate in
the research at their booking-in appointment by their midwife. In
Australia, women are recommended to attend antenatal care in the first
trimester but commonly the first visit is closer to 20 weeks gestation
[46].

Caseload (continuity of carer)
Collaborative (decreased
continuity of carer)
Team Midwife Care (decreased
continuity of carer)

A-Session
2
33–34
weeks
gestation

a

2.2. Recruitment

Description of Pregnancy Care

A-Session
1
30–32
weeks
gestation

Table 2b
Postnatal Schedule of Education and Women’s Health Presenter.

2.1.1. Pilot testing
In our published pilot study (Buultjens, Murphy, Milgrom, Taket,
Poinen, 2018; [21]), the findings informed the development of the
current PECS-intervention, with further review and codesign by current
health care staff, including maternity manager and women’s allied
health research-clinicians. To account for the online modality and any
changes over time in health literacy, we conducted a single online group
pilot to pragmatically test the intervention prior to recruitment.

Models of Standard Pregnancy
Care (Control Group)
Telehealth and fewer in-person
health assessments

EDUCATOR /
WOMEN’S HEALTH
PROFESSIONAL

2.3. Participants and procedure
In total 90 women were eligible for participation. Fifty-five women
were invited to participate in the PECS intervention at their booking-in
visit, while 35 women were recruited to the control group. Fig. 1 pro
vides full details on the numbers enrolled and drop-out rates. Online

Any pregnancy care model as detailed above,
plus small group interdisciplinary education
scheduled concurrently, extended into the
postnatal period
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Fig. 1. Flowchart describing participant recruitment: screening, enrolment, and analysis.

consent was obtained prior to the completion of the first set of ques
tionnaires (approximately 28 – 30 weeks’ gestation), including de
mographic information. Women were recruited from August to October
2020.

2.4.2. DASS
The 21-item short form of the Depression Anxiety and Stress Scales
(DASS-21) [59] is frequently used in both clinical and public health
research [44]. The DASS-21 is a self-report measure, in which items are
rated on a 4-point scale (“not at all” to “most of the time”) assessing
symptoms of depression, anxiety, and stress experienced during the past
week. Scores for each of the three categories: Depression, Anxiety, and
Stress subscales (7 items each) were included. Given we used the
DASS-21, each score was multiplied by two to calculate the final scores.
Higher scores indicate poorer mental health.

2.4. Measures
Maternal mental health was assessed at four time-points (Fig. 1)
using the Edinburgh Postnatal Depression Scale (EPDS) and the short
form of the Depression, Anxiety and Depression Scales (DASS-21). The
Demographic data were collected at baseline (time point one) using an
online self-reported questionnaire.

2.5. Statistical analysis
Statistical analysis was performed using Stata, version 14.2 (College
Station, TX: StataCorp LP). Chi-squared analysis was used to assess
differences in demographic variables between the control and inter
vention groups. To assess the intervention on the DASS components and
the EPDS, generalised mixed effects models with a random effect for
participant id were used given the time element of the study. Results
were presented as the raw effect of time and the effect of the interven
tion over time, with 95% confidence intervals. A p-value of < 0.05 was
considered statistically significant. For ease of interpretation, predictive
marginal mean plots for the fixed proportions of significant interven
tional effects in the main model were produced. Sensitivity analysis was

2.4.1. EPDS
The Edinburgh Postnatal Depression Scale (EPDS) [27] was used to
screen for depressive symptoms, a validated tool used among Australian
samples in the antenatal and postnatal periods [68]. The EPDS is a
10-item self-administered questionnaire, rated 0–3 on each item,
ranging from 0 to 30, where higher scores indicate more depressive
symptoms. The cutoff score ≥ 13 was used to categorize women with
and without depressive symptoms [51]. In an Australian study that used
the EPDS among a sample of 4148 women, researchers reported a
sensitivity of 100% and specificity of 89% [17].
4
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conducted to ensure no effects of previous mental health issues impacted
the analysis (See Table S1).
Further sub-analysis was carried out comparing model of care and
the effect of the PECS intervention within each model of care using the
same generalised mixed effects models. Given the reduction of power
inherent in the subsampling, results with a p-value < 0.1 are considered
to be of interest.

Table 3
Comparison of Control and Intervention groups at baseline.

Age Group
18–25
26–35
36–40
Ethnicity
Caucasian
South Asian
Other
Education
High School
Incomplete Higher Education
TAFE
Bachelor’s degree
Master’s degree
Employment
Full-time
Part-Time/Casual
Unemployed
Relationship Status
De-facto
Married
Single
Annual Household Income
Less than $50,000
$50,000 - $100,000
$100,00 - $200,000
More than $200,000
History of Mental Health Issues1
No
Yes
Model of Care2

2.6. Ethical considerations
Ethics approval from the hospital, (Reference: RES-20–0000–157A),
was obtained before the commencement of the study. All participants
were briefed in detail on the research process before their consent were
obtained. Participation was strictly voluntary, and participants were
informed they may withdraw at any time without consequence.
3. Results
The study recruited 69 women, 43 in the intervention and 26 in the
control group with no statistically significant demographic differences
(Table 3). All women (69, 100%) provided EPDS and DASS-21 data at
baseline and 53 (77%) provided EPDS and DASS-21 data at one or more
subsequent timepoints. Full recruitment and participant flow are shown
in the consort diagram, Fig. 1.
The small group psychoeducation component of the PECSIntervention was well attended. Of the 43 women who enrolled, 33
(76.74%) attended five or more of the sessions. Despite the sample group
being drawn from a pool of first-time mothers who indicated no history
of mental health issues during their pregnancy booking-in appointment,
19% of the control group and 37% of the intervention group disclosed a
history of mental health issues (i.e., a diagnosis of anxiety and/or
depression) in the first antenatal questionnaire (Timepoint 1). A sig
nificant interactive effect of the hybrid model of care with time was seen
in the DASS depression score (− 1.17, 95% CI: 1.81, − 0.53) and the EPDS
(− 0.83, 95% CI: 1.5, − 0.15) (Table 4).
By timepoint 4, the participants in the intervention show a clear
reduction in marginal mean depression scores compared to the controls,
which increased from baseline (Fig. 2).
The DASS stress score was not affected by time or the intervention
(Table 4), while the DASS anxiety score decreased over time in all par
ticipants, regardless of intervention group. Sensitivity analysis
(Table S2), removing those with a history of mental health issues, shows
similar associations.
The team midwifery model of care showed significant increases in
stress and depression over time compared to other models with
increased continuity of carer (Table S3).
Within this sub-population, the PECS hybrid intervention reduced
depression over time as measured by the DASS depression score (− 0.98
95% CI:− 1.84, − 0.13) (Table 5).
The EPDS showed some reduction over time associated with the
PECS hybrid intervention in both the Team Midwifery and Collaborative
care populations but did not reach significance.

Caseload (continuity of carer)
Collaborative (decreased
continuity of carer)
Team Midwife Care (decreased
continuity of carer)
Other (continuity of carer)
Speciality Care
Shared Care
Obstetrician (non-hospital)
Type of Telehealth Visits
Combination of telephone and web
camera
Telephone contact only
Web camera

Control
(n = 26)

Intervention
(n = 43)

5 (19%)
21 (81%)
0 (0%)

5 (12%)
33 (77%)
5 (12%)

17 (65%)
6 (23%)
3 (12%)

24 (56%)
17 (39%)
2 (5%)

6 (23%)
3 (12%)
6 (23%)
11 (42%)
0 (0%)

9 (21%)
6 (12%)
8 (19%)
15 (34%)
6 (14%)

18 (69%)
5 (19%)
3 (12%)

25 (58%)
8 (19%)
10 (53%)

8 (31%)
16 (62%)
2 (8%)

11 (26%)
29 (67%)
3 (7%)

4 (15%)
5 (19%)
16 (62%)
1 (4%)

6 (14%)
17 (40%)
18 (43%)
1 (2%)

21 (81%)
5 (19%)
Control
(n = 26)
3 (12%)
5 (19%)

27 (63%)
16 (37%)
Intervention
(n = 43)
4 (9%)
17 (40%)

15 (58%)

20 (47%)

0 (0%)
2 (8%)
1 (4%)

2 (5%)
0 (0%)
0 (0%)

13 (52%)

29 (67%)

4 (16%)
(32%)

3 (7%)
11 26%)

pvalue
0.157

0.269

0.398

0.471

0.880

0.322

0.116
0.304

0.351

1. Disclosed in first antenatal questionnaire. 2. Caseload = A single midwife;
Collaborative Care = Collaborative care between rotational midwifes and
hospital-based doctors; Team Midwife Care = rotational midwives; Other Shared Care = Care with a Monash accredited affiliate in the community (e.g.,
GP) and the hospital; Speciality Care = hospital obstetrician or obstetric doctor
only; and Obstetrician (non-hospital) = Obstetrician in private practice.
Table 4
Time and interaction effects of the PECS hybrid intervention compared to
standard care.

4. Discussion
DASS: Stress Score
DASS: Anxiety Score
DASS: Depression Score
EPDS

This quasi-experimental study examined a hybrid model of preg
nancy care, i.e., telehealth with fewer in-person health assessments,
coupled with concurrent small group interdisciplinary education deliv
ered via video conferencing, that extended into the postnatal period.
This research was initially designed to examine an in-person group
pregnancy care model based on evidence that suggests improvements in
some markers of psychological health outcomes with group pregnancy
care [20]. However, the hybrid model was implemented due to the
COVID-19 pandemic. This feasibility study demonstrates that small
group education scheduled in conjunction with individual pregnancy
health assessments can be executed within a busy antenatal clinic with

Time

Time*Intervention

0.10 (− 0.63, 0.83)
-0.78 (− 1.34, − 0.21)**
0.57 (0.01, 1.13)*
0.53 (− 0.01, 1.06)

-0.63 (−
-0.01 (−
-1.17 (−
-0.83 (−

1.56,
0.73,
1.81,
1.5, −

0.30)
0.71)
− 0.53)***
0.15)*

*

p-value< 0.05
p-value< 0.01
***
p-value< 0.001
**

promising results and modest but dedicated staff support.
The intervention showed significant improvement over time in
depression scores across both measures – the EPDS and DASS-21 – for
women in the PECS hybrid model (intervention). At 6 – 9 weeks
5
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Fig. 2. Marginal mean plots for the fixed proportions of a) EPDS and b) DASS Depression Score. Questionnaire 1 = Antenatal 28–30 weeks; 2 = Antenatal 36–38
weeks; 3 = Postnatal < 4 weeks; 4 = Postnatal 6–9 weeks.

postpartum depressive symptomology [42]. In fact, research further
suggests that high self-efficacy is a protective factor for postpartum
depression [87]. Therefore, by equipping parents with more support,
knowledge and skills so they can feel more competent as parents, we
may also decrease depression.
Interestingly, women who receive less social support are thought to
be at an increased risk for anxiety [10,69]. Despite this, the present
study did not find a significant difference between groups on the
DASS-Anxiety measure, as DASS anxiety scores decreased over time in
all participants. Existing research summarises risk factors for new onset
anxiety and anxiety worsening during the perinatal period, which in
corporates psychological, social, and biological exposures [36]. Given
this, it is entirely possible that the COVID-19 pandemic heightened
anxiety for all women in the present study as supported by a Nationwide
survey of pregnant women where it was found that COVID-19 pro
foundly affected pregnant women’s mental health, and factors inde
pendent of pregnancy appeared to be driving changes in
pregnancy-specific anxiety [63].
In a discrete analysis of pregnancy clinical care, we observed that
women in models comprising increased continuity experienced re
ductions in stress over time while women experiencing less continuity in
team midwifery care showed significant increases in stress and depres
sion over time compared to other models. Previous studies of child
bearing women who experience continuity of care report that it enables
the development of trusting, emotionally supportive relationships with
midwives that further allows women to feel safe to disclose sensitive
information (e.g., mental health) [30,35,56]. It may be that because
women in continuity models feel safer and more positive, it is possible
that this care acts as a moderator of the effects of stress [34]. There are
two possible explanations for why continuity is difficult to achieve.
Firstly, while team midwifery care was originally designed to provide
continuity of care with small teams of midwives in collaboration with
obstetric staff (e.g., [16]), it appears that continuity is becoming real
istically unachievable in a tertiary obstetric hospital. Further, as litera
ture consistently highlights, working in organisations with excessive or
stressful workloads is likely to detract midwives from being able to
provide quality care [24,28,55].
The other possible explanation may be due to the lack of in-person
engagement with the service. Women assigned to team midwifery care
are deemed medically low-risk and thus have fewer pregnancy care
visits. Further, as a result of the pandemic, women received half or
greater of their visits via telehealth. A report of a survey undertaken by
the Australian College of Midwives (ACM) earlier in the first wave of the
pandemic confirmed that the impact of service changes on women in
Australia during the pandemic was substantial [25]. This is a concern for
the future of maternity services with the reduction of face-to-face
antenatal appointments is likely to continue as part of routine service

Table 5
Time and interaction effects of the intervention by model of care (Team
Midwifery Care) compared to Collaborative, compared to All Other Pregnancy
Care Models (increased continuity of carer).
Midwifery Team (n = 35)
DASS: Stress Score
DASS: Anxiety Score
DASS: Depression Score
EPDS
Collaborative Care (n = 22)
DASS: Stress Score
DASS: Anxiety Score
DASS: Depression Score
EPDS
Caseload and Other (n = 12)
DASS: Stress Score
DASS: Anxiety Score
DASS: Depression Score
EPDS

Time

Time*Intervention

0.78 (− 0.13, 1.69)†
-0.71 (− 1.36, − 0.05)*
0.87 (0.23, 1.51)**
0.77 (0.11, 1.43)

-0.84 (− 2.06, 0.38)
0.29 (− 0.59, 1.16)
-0.98 (− 1.84, − 0.13)*
-0.77 (− 1.66, 0.09)†

-0.17 (− 1.60, 1.26)
-0.64 (− 1.80, 0.52)
-0.17 (− 1.17, 0.84)
0.48 (− 0.30, 1.27)

-0.51 (−
-0.33 (−
-0.69 (−
-0.75 (−

-1.24 (− 3.10, 0.61)
-1.19 (− 2.73, 0.33)
0.57 (− 1.16, 2.27)
0.02 (− 1.59, 1.62)

-0.02 (− 2.61, 2.58)
0.31 (− 1.83, 2.46)
-1.92 (− 4.31, 0.46)
-1.30 (− 3.55, 0.95)

2.17,
1.67,
1.86,
1.67,

1.15)
1.01)
0.47)
0.16)†

***p-value< 0.001
†
p-value< 0.1
*
p-value< 0.05
**
p-value< 0.01

postnatal, no women in the PECS intervention group were identified as
depressed (as measured by the EPDS), as compared to the control group.
A possible explanation for this finding is the increased support from both
health professionals and other parents, which can in-turn bolster selfefficacy. Difficulties reported by women during COVID-19 included
the lack of access to formal supports within the maternity services to
allay fears of the potential impact of COVID-19 on both mother and
infant [62], however the PECS program was able to reduce disruptions
and diligently equip women (and partners/ support people) with ‘live’
education, care and support.
Further, whilst COVID-19 lockdown represented a particularly highrisk period for deterioration in mental health given the level of uncer
tainty around the transition to parenthood and limited social contact
[41], the group format enabled women to maintain social connections.
They could openly share experiences within a safe context with other
women of similar gestational age, thus helping to normalize and validate
collective experiences [61]. Social support, often divided into
emotional, instrumental, and informational support, refers to a person’s
perception of the availability of help or support from others [12], while
parenting self-efficacy refers to an individual’s belief in their capacity to
be a competent parent [79]. Although we did not measure perceived
social support or self-efficacy, the broader evidence suggests that higher
support and maternal self-efficacy is associated with lower levels of
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delivery [19].
Another interesting finding that emerged involved several disclo
sures from women of a previous history of mental health. During the
hospital booking-in appointment it is routine practice for women to be
asked about their psychosocial circumstances. This criteria (no history of
mental health) was used to recruit low-risk women into the study.
Despite this, several women disclosed a history of mental health via the
online questionnaire. In Australia, a psychosocial assessment inclusive
of mental health screening is recommended as part of a holistic and
woman-centred approach to care in both the Mental Healthcare in the
Perinatal Period guidelines [4] and the Clinical Practice Guidelines for
pregnancy care [47]. The present study findings go some way to support
existing literature in that screening is poorly implemented into routine
practice [18]. Study findings further substantiate the role of continuity
in care, as it may potentially support women’s disclosure of sensitive
information [64], as well as being an important factor in determining
the acceptability of mental health care [83].
Overall, our results showed that the PECS intervention had a
meaningful effect, with reductions over time on both the EPDS and
DASS. No differences were detected among models of care with
increased continuity (n = 12), which may be because they already have
continuity of care, or it may be an artifact of the small sample size
leading to not enough power to detect a difference. DASS scores were
marginally higher in the experimental group (PECS-Intervention) than
the control group, decreasing over time and following the intervention,
which may be further indicative for the efficacy of the intervention
programme in reducing depression. While a relatively small sample, a
strength of this study is that it is population-based study, so results can
be generalized to the wider population of women. However, as part of
the study selection criteria, women were required to speak and under
stand English and be deemed medically low-risk which restricted the
pool of eligible women. Further, women with poor internet accessibility
were likely not included in the study, creating a selection bias in the
population studied. Nevertheless, we did recruit women from different
ethnic groups. This is an important finding as women from ethnically
diverse communities and migrant backgrounds are often reluctant to
access health services, while also being at higher risk of poor health
outcomes [54,81].
Given the tight timelines and thus the possibility of not recruiting
sufficient numbers of women into the intervention arm, this study did
not use random allocation. Rather, control groups were recruited
following the intervention groups due to a limited number of low-risk
first-time women. While recruitment for both arms of the study
occurred during lockdown without major changes in government mea
sures, it is possible the mental health of women may have declined due
to the prolongation of the pandemic. For example, a longitudinal study
showed that prenatal anxiety and depression increased progressively
throughout the pandemic [58]. Nevertheless, the fact we were able to
recruit a control group in this feasibility trial is a strength given finding
participants for trials can be difficult [80]. All the same, while there was
good uptake in the education, the results are limited by the small sample
size in the control group which was under powered. This further limited
additional subgroup analyses regarding the model of care and obstetric
outcomes, e.g., birth outcomes. Despite this, the analyses provide
important exploratory findings regarding the positive effects of a hybrid
model of care with interdisciplinary education in supporting mental
health of first-time mothers.
During the pandemic the need for antenatal education was multi
farious. In addition to supporting the transition to parenthood, reduced
perinatal health attendance led to the sense of unsatisfactory social
support [70] and psychological distress was significantly increased [7].
This is now evidenced by preliminary results suggesting the possibility
of long-term mental complications from the COVID-19 pandemic [31]. A
question for consideration as we move out of restrictions, is whether
online antenatal education may be as effective, when compared to
in-person participation. It may be that simply getting some continuity

and education in preparation for birth and early parenting at a time
when face-to-face antenatal education was not available, influenced our
results. While online delivery was necessitated, future research could
explore the modalities of antenatal education against women’s percep
tions and clinical outcomes. Further, while we cannot generalise our
results to all settings, particularly those where not all women receive
antenatal education, this model shows feasibility in online delivery.
Thus, it may be an equitable solution in other settings and for those who
otherwise miss out, e.g., rural and remote women, provided there is
suitable telecommunication infrastructure.
Although digital technology offers new opportunities [76], pre
liminary evidence exploring childbirth educators experiences suggest
women and their partners may not be getting the full experience [65].
We agree with this and would go one step further to acknowledge
learner motivation as women don’t always know what they need to
know [21]. As a result of the spatial separation in online delivery,
women need to be more proactive and self-driven to attend to avoid
missing key learning opportunities. Further, while online education
could transcend traditional geographic obstacles to reach more women,
we must not ignore potential social inequalities [9]. For example, we
cannot assume everyone has access to telco infrastructure and we must
acknowledge the differences in digital literacy. Whilst there are
numerous factors to consider, given its potential role, antenatal educa
tion merits higher prioritisation in contemporary maternity services
[77].
5. Conclusion
In response to the coronavirus disease 2019 (COVID-19), came the
rapid implementation of remote antenatal care, i.e., telehealth, with
fewer in-person consultations, due to pregnant women being considered
a vulnerable group. A change in service delivery to telehealth in ante
natal care was brought in to manage public health measures such as
social distancing and self-isolation to lower women’s risk of exposure to
the virus. However, this represented an increased threat to women’s
mental health, given the already heightened needs for both medical and
social support during the transition to parenthood [74]. To facilitate the
transition to parenthood, the PECS programme targeted known
risk-factors and potentially modifiable factors, e.g., self-efficacy and
social support, including access to women’s health information and
services. Whilst there was no difference in stress and anxiety, women in
the PECS-Intervention group demonstrated significant improvement
over time in depression scores. A future direction could be trialling the
model in a more symptomatic cohort of women, particularly given the
safeguard design of the model which includes several touchpoints with
perinatal health professionals. This is of significance given that postnatal
depression comes at a large cost to society and women—both in terms of
the sustained health consequences for women and their children, and
also the financial costs of healthcare services [23].
There are complex challenges in providing high-quality care to
diverse and vulnerable populations, and as the COVID-19 pandemic
continues to impact maternity care in Australia and globally, more
consideration into evidence-based health care delivery is needed to
support the often complex psychosocial and physical needs of child
bearing women. This research has highlighted that education and sup
port can be provided online and likely to contribute to improvements in
mental health. Further, the current research presents a way of incor
porating education and support into maternity care that enables, rather
than obstructs, a range of needs being met via an interdisciplinary
approach that shows promise beyond direct clinical features. Therefore,
in totality this model has the potential application to upscale, outside
pandemic, reaching remote and rural women. Now more than ever is an
opportunity for public health intervention in antenatal care to address
psychosocial risk that often leads to poor perinatal outcomes.
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