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Abstract 

Background  Perinatal women are highly vulnerable to developing mental health issues and particularly suscepti-
ble to a recurrence of psychiatric illness. Poor mental health during the perinatal period can have long-term impacts 
on the physical and psychiatric health of both mother and child. A potentially useful strategy to improve women’s 
mental health is through a mobile application teaching mindfulness, an evidence-based technique helping individu-
als focus on the present moment.

Methods  A mixed method, prospective randomised controlled trial. The study group comprise women aged 
18 years and over, who are attending the public and private maternity clinics at Mater Mothers’ Hospital. A sample 
of 360 prenatal women will be randomised into the intervention group (with the use of the mindfulness app) or usual 
care. Participants will remain in the study for 11 months and will be assessed at four timepoints for changes in postna-
tal depression, mother-infant bonding, and quality of life. A cost-effectiveness evaluation will also be conducted using 
quality-adjusted life year (QALY) calculations. A random selection of intervention participants will be invited to attend 
focus groups to give feedback on the mindfulness app.

Discussion  Previous studies have found mindfulness interventions can reduce stress, anxiety, depression, and sleep 
disturbances in a prenatal population. The risks of the intervention are low, but could be of significant benefit 
for women who are unable to attend face-to-face appointments due to geographical, financial, or time barriers; dur-
ing endemic or pandemic scenarios; or due to health or mobility issues.

Trial registration  This study was approved by the Mater Misericordiae Human Research Ethics Committee (83,589). 
Australian New Zealand Clinical Trials Registry (ANZCTR) ACTRN12622001581752 (https://​www.​anzctr.​org.​au/​Trial/​
Regis​trati​on/​Trial​Review.​aspx?​id=​38510​7&​isRev​iew=​true). Registered on 22 Dec. 2022.
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Introduction
Background and rationale {6a}
The perinatal period is associated with a significantly 
increased risk of onset and relapse of mental health con-
ditions, with self-harm being the most common cause of 
perinatal mortality [1, 2]. Pre- and post-natal psychiatric 
illness is a significant global health issue, affecting around 
20% of women while remaining largely underdiagnosed 
and undertreated [2–5]. An estimated one in five women 
will experience postnatal depression or anxiety in the 
first year after the birth of their child [2, 6, 7]. Approxi-
mately one in 10 women will experience clinically signifi-
cant symptoms of depression during pregnancy [6].

If untreated, perinatal health issues, such as depression 
and anxiety, can result in long-term emotional, social, and 
wellbeing impacts for parents, children, and families. Poor 

maternal mental health can lead to suboptimal infant 
outcomes in the future (e.g. low birth-weight infants, 
suboptimal development, later-life mental illness) and 
less favourable mother-baby bonding [8–10]. Maternal 
anxiety and depression during pregnancy are associated 
with an increased likelihood of difficult infant tempera-
ment and behavioural problems in infancy [11]. Maternal 
mental illness in the postpartum period has been found 
to impact attachment and contribute to developmental 
delays in motor function, language acquisition, cognitive 
skills, emotional self-regulation, and adaptive behaviour 
[12]. Early detection of psychological distress or mental 
illness is critical. The right treatment, care, and support 
can be life-changing for a mother and her infant.

Mindfulness is defined as the mental state of focusing 
one’s awareness on the present moment without judge-
ment [13]. Practising mindfulness is known to have a 
wide range of benefits to mental wellbeing, including 
increased self-compassion, improved concentration, 
reduced rumination, and reduction in stress [14]. One 
intervention that appears promising in its benefits is the 
use of mindfulness meditation mobile applications (apps) 
[15]. These electronic interventions may be particularly 
helpful for self-managing mental health during health 
emergency situations, such as the recent COVID-19 
pandemic, while maintaining quarantine and social dis-
tancing [16]. Online and mobile health technologies also 
have the potential to greatly improve access to care for 
patients in rural and remote areas, who experience docu-
mented disparities in maternity care and maternal health 
outcomes [17, 18].

Smith et al. [16] have previously examined a mindful-
ness intervention via a mobile app in an American pre-
natal population. In a randomised control trial, mothers 
(n = 80, 40 per group) who received the mindfulness app 
were encouraged to use it for 10 min per day for 30 days. 
Self-report questionnaires measuring stress (Cohen’s 
10-item Perceived Stress Scale), anxiety and depression 
(Zigmond’s 14-item Hospital Anxiety and Depression 
Scale), and sleep disturbance (Patient-Reported Out-
comes Measurement Information System (PROMIS) 
Sleep Disturbance Short Form) were administered at 
days 0, 14, and 30. A satisfaction questionnaire was also 
administered to ascertain feelings towards the mindful-
ness app. Participants who were in the intervention group 
reported lower levels of stress, anxiety and depression, 
and sleep disturbance following the use of the mindful-
ness app. Overall, satisfaction with the app was high.

While the effects of face-to-face mindfulness medita-
tion have been studied in women in the perinatal period 
[15], and one study [16] has examined mindfulness 
via a mobile app in the prenatal population, no studies 
have examined the use of mindfulness app across the 
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peripartum period. Further, no studies have explored 
the economic benefits of such an app. Despite this, 
women may be more receptive to changing their health 
behaviours and adopting mindfulness during pregnancy 
because of their concern for their unborn child [19]. The 
objective of this randomised controlled trial (RCT) is to 
assess the effect of a consumer-based mobile mindfulness 
app on perceived distress in maternity patients and pro-
vide an economic evaluation.

Objectives {7}
The primary goal of the study is to assess the effectiveness 
of the Mater mindfulness app (a mobile app) to improve 
mental health outcomes in perinatal women. Secondary 
objectives are to evaluate the effectiveness of the app to 
improve mother-baby bonding, and mindful attention in 
users, to determine participant adherence, and to examine 
the economic benefits to the healthcare system of provid-
ing mindfulness support via a mobile app. The final objec-
tive will be to evaluate women’s satisfaction with the app.

Trial design {8}
This study will be conducted in accordance with SPIRIT 
guidelines for clinical trial protocols. The study will be a 
stratified randomised controlled, superiority trial with 
two parallel groups and a repeated measures design. 
Women will be randomised into the intervention group 
(with full access to the Mater mindfulness app) or a pas-
sive control group (usual care). All participants will be 
assessed at four timepoints over the course of approxi-
mately 11 months (at 16 weeks’ gestation, 28 weeks’ ges-
tation, 3 months postpartum, and 6 months postpartum) 
to assess differences between intervention and control 
groups. The PROMIS Global-10 survey will be used to 
calculate quality-adjusted life year (QALY) scores used to 
assess cost-effectiveness.

Methods: participants, interventions, 
and outcomes
Study setting {9}
The trial will be a single-site study conducted at the larg-
est maternity hospital in Australia. The site, located in 
Brisbane, Queensland, manages an average of 10,000 
births annually. This hospital provides a large range of 
antenatal care to women, including standard care by mid-
wives to low-risk women, and specialty clinical care to 
high-risk women. A wide range of maternity models of 
care are available at the hospital, including specialty ser-
vices for women who may be affected by substance use 
disorders, women with special needs, and refugee clinics. 
Participants for this study will be recruited from women 
who are attending both the public and private maternity 
clinics at this hospital.

Eligibility criteria {10}
All pregnant women at less than 16 weeks’ gestation, 
attending the public or private maternity clinics at 
Mater Misericordiae in Brisbane, will be invited to 
participate in the study. Women must be 18 years or 
older and be proficient in English, as that is the only 
language the first iteration of the app will be created 
in. Women must also own a smartphone device that 
is capable of downloading and running the Mater 
mindfulness app.

Who will take informed consent? {26a}
Eligible women will be sent a copy of the research infor-
mation sheet and consent form via an SMS message. 
This will include a tick box where women may select to 
either participate or opt out of the study, and answer 
a question relating to the midwifery model of care, to 
allow for stratified randomisation. Failure to respond to 
the initial message will trigger a follow-up phone call by 
a research team member who will explain the study and 
request that the women select an option via the SMS-
delivered consent form.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
Additional demographic and medical history data will 
be extracted from medical records. No sensitive or 
identifying data will be collected or stored on the App. 
De-identified survey data is collected via a university-
run software program and stored on the hospital com-
puter network.

Interventions
Explanation for the choice of comparators {6b}
The study compares the outcomes of an intervention 
group to a passive control group that undertakes usual 
care. A wait-list control or stepped wedge design would 
be inappropriate for this study as the app is tailored to 
specific timeframes within the pregnancy. However, all 
women will be given access to the app once they have 
completed the study.

Intervention description {11a}
The Mater mindfulness app is a perinatal mindfulness-
based app, co-designed by women with lived experi-
ence of perinatal mental illness, and clinicians with 
expertise in mindfulness and perinatal mental health. 
Final relaxation scripts were reviewed by a consumer 
advisory group to ensure suitability. The content of the 
app will consist of 40 relaxation exercises, tailored to 
different stages in the pre- (second trimester) and post-
partum period (6  months after birth). The relaxation 
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exercises will also be available for women to listen to 
on the Mater Mothers’ website.

The relaxation exercises in the app include a range of 
audio recordings targeting mindfulness, mother-infant 
bonding, relaxation, and meditation. There are also some 
videos of relaxation exercises to support focus. For exam-
ple, the app will guide women to complete deep breath-
ing exercises with their baby. There are also relaxation 
exercises completed prior to bedtime, while eating, with a 
partner, when pregnant, and towards the unborn baby, as 
well as when completing walks with and without a baby in 
a pram. Mindfulness-based approaches are used in a num-
ber of exercises, such as breathing in and out as women 
trace their fingers. See the Additional file 2 and Additional 
file  3 for relaxation exercise descriptions and selected 
transcripts. Each of the relaxation exercises is on average 
3 min in length and ranging between 2 and 10 min. Each 
day there is one relaxation exercise that is highlighted on 
the home screen. On the second page of the app, there is a 
library of the relaxation exercises available.

The app also contains information (e.g. website, phone 
number, description) of a range of local and national 
support services that are pertinent to perinatal mental 
health, parenting support, child development, mental 
health hotlines, and partner/father mental health. The 
app has a mood-tracking function so that after the com-
pletion of each relaxation exercise, women rate their well-
being with emoticons. Women are also affirmed with a 
message of encouragement once a relaxation exercise has 
been completed. This is recorded and viewed in a graph 
to assess change in mood over time. The colour scheme 
of the app can also be personalised based on the prefer-
ences of the woman (e.g. pink and blue, gradient from 
grey to green, orange and green, and turquoise and blue). 
The app tiles contain icons, and there is a brief descrip-
tion of the relaxation exercise, including the length of 
time for the exercise. The app is freely available and can 
be downloaded from the Apple and Android App Store.

Criteria for discontinuing or modifying allocated 
interventions {11b}
Participants will be free to withdraw from the study at any 
time. Women who appear in distress will be flagged by 
the research team, removed from the study, and offered 
additional support. To ensure the validity of results, all 
data collected from participants up to the point of with-
drawal will be included in the analysis, which will be con-
ducted according to the intention-to-treat principle.

Strategies to improve adherence to interventions {11c}
In order to improve adherence to the intervention 
requirements and to increase the completion of assess-
ments, all surveys and study information will be sent 

directly to participants’ smartphone devices. Participants 
will receive weekly SMS messages with reminders and 
links to the podcasts included on the app. Surveys will 
be sent to participants via SMS at each of the assessment 
timepoints. Participants will be sent reminder messages 
if they do not complete the surveys within a set time 
period.

Relevant concomitant care permitted or prohibited 
during the trial {11d}
Participants will continue to receive their routine medi-
cal care throughout the study period, regardless of being 
randomised to the intervention or control arm.

Provisions for post‑trial care {30}
The data collected in this study is not expected to cause 
significant distress or discomfort to participants. How-
ever, in the event that participants experience distress in 
the course of this study, the participant information sheet 
will provide participants with information about support 
services they can contact. This will include Beyond Blue, 
Lifeline, and the research team. In addition, participants 
who score highly on the EPDS scale, or noted on this 
scale that they have thought of self-harm, will be flagged 
by the research team, and further support will be offered.

Outcomes {12}
Postnatal depression will be the primary outcome of 
the study. This will be measured using the Edinburgh 
Postnatal Depression Scale (EPDS). The primary out-
come will be EPDS measured at 6  months postpartum. 
Changes in postnatal depression over time will also be 
assessed and will be determined by conducting the EPDS 
at four timepoints: 16 weeks’ gestation, 28 weeks’ gesta-
tion, 3  months postpartum, and 6  months postpartum. 
Secondary outcomes measured at the same timepoints 
will include measures of mother-infant bonding (using 
the Mother-to-Infant Bonding Scale), quality of life, and 
cost-effectiveness (using the PROMIS Global-10). The 
primary timepoints for these assessments will be time-
point 1 (16 weeks’ gestation) and timepoint 4 (6 months 
postpartum). Mindful attention (using the Mindful 
Attention Awareness Scale) will be measured at times one 
and four. Participant satisfaction with the app (using a 
bespoke survey described below) will be measured at the 
third timepoint (3 months postpartum), and participant 
adherence (measured with click analytics to detect the 
frequency of app use) will be examined once participants 
have completed the study (see Fig. 1). The study will also 
use click analytics to determine the frequency of app use. 
Demographic data and medical health information will 
be extracted from medical records for the purposes of 
inferential statistical analyses. Changes from timepoint 1 
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Fig. 1  Schedule of enrolment, interventions, and assessments according to the SPIRIT 2013 guidelines
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will be assessed for all health-related, repeated surveys. 
Measures will be analysed in aggregate form.

Participant timeline {13}
See the participant timeline in Fig. 1.

Sample size {14}
The necessary sample size was calculated using the pub-
lic access software G*Power 3.1.9.7 for Windows [20]. 
The primary outcome of depression, as measured by the 
EPDS, was used to estimate the required sample size. 
Previous meta-analyses that found mindfulness in the 
perinatal period reduced depression scores with an effect 
size of d = 0.59 [21, 22]. The sample size calculation was 
therefore based on the estimation of a medium interven-
tion effect (d = 0.50). A sample size of 128 was required to 
compare differences at timepoint 4, with 80% statistical 
power, a two-tailed significance level of 5%, and a 1:1 allo-
cation ratio. Previous studies have reported high attrition 
rates of 20–45% [23, 24]. Accounting for an attrition rate 
of 40%, a final sample size of 214, with 107 individuals in 
each group, will be required.

Recruitment {15}
The study will recruit women for up to 3 months, or until 
the sample size is achieved. The study site manages the 
treatment of over 800 women per month. Given the sam-
ple requirement is less than half this amount, we antici-
pate achieving full recruitment within 2 months.

Assignment of interventions: allocation
Sequence generation {16a}
Participants will be randomly allocated to interven-
tion or control using computer randomisation software, 
with a 1:1 allocation ratio. A permuted block randomi-
sation technique (block size = 10) will be conducted to 
ensure assignment of participants will be even across 
the two groups. Randomisation will be stratified by the 
midwifery model of care.

Concealment mechanism {16b}
Allocation will be concealed until assignment occurs. 
Consenting participants will be assigned an identifica-
tion number associated with their midwifery model of 
care for stratified randomisation, on entry into the study. 
This number will be associated with a pre-defined alloca-
tion group determined by computer-generated permuted 
block randomisation. Recruitment and randomisation 
will be conducted by separate members of the research 
team. As such, the investigator randomising the partici-
pants will not be aware of previous or forthcoming par-
ticipant allocation.

Implementation {16c}
Randomisation will be conducted by an investigator who 
is not involved in recruitment or data collection. Partici-
pant information and consent SMS messages will be sent 
via the survey software. Upon participant enrollment 
and allocation, the randomisation number will be given 
to the investigator overseeing the distribution of the 
intervention.

Assignment of interventions: blinding
Who will be blinded {17a}
Care providers will not be aware of the assignment 
status of participants. Trial participants will not be 
blinded to their group allocation status. A member 
of the research team, not involved with patient care, 
recruitment, or group allocation, will email the inter-
vention group instructions for downloading the online 
app and will provide technical assistance to partici-
pants. The data analyst will be blinded to participant 
allocation.

Procedure for unblinding if needed {17b}
All participant responses will be identified with a 
numerical pseudonym. A coding key will be kept sepa-
rate from responses in a password-protected file on the 
private hospital computer network. Should it become 
necessary, this coding key can be accessed to identify 
participants.

Data collection and management
Plans for assessment and collection of outcomes {18a}
Data will be collected through Red Cap surveys, via 
focus group interviews, from online medical databases, 
or via the app. All surveys (EPDS, PROMIS Global 10, 
the Mother-to-infant Bonding scale, the Mindful Atten-
tion Awareness scale, and the satisfaction survey) will 
be created in Red Cap survey software. Links to these 
surveys will be automatically sent to, and completed by, 
participants via SMS sent directly to their phones. The 
focus group interviews will collect further data relating 
to participant satisfaction. The online App will only col-
lect data relating to rates and frequency.

The Edinburgh Postnatal Depression Scale (EPDS)
The EPDS is a 10-item questionnaire designed to screen 
women for symptoms of depression in the postnatal 
period [25]. Women completing the EPDS are asked to 
rate the option that best describes how they have felt in 
the past 7  days in response to a number of statements 
(e.g. “I have blamed myself unnecessarily when things 
went wrong.”). Items are scored on a 4-point scale, with 
response scores ranging from 0 to 3. Item scores are 
summed to produce a total score. Scores ranging from 0 
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to 9 indicate low levels of distress, scores from 10 to 12 
indicate the presence of distress, and scores above 13 
suggest a high presence of depressive symptoms. A mini-
mum 4-point change in scores across timepoints is nec-
essary to be deemed clinically significant [26]. The EPDS 
has been validated for use in both a prenatal and post-
natal population [25, 27]. Women who score one, two, 
or three on item 10 (“The thought of harming myself has 
occurred to me”) will be addressed with further enquiry 
and support if necessary [28].

Patient‑Reported Outcomes Measurement Information 
System Global Health Scale (PROMIS Global‑10)
The PROMIS Global-10 is a 10-item questionnaire meas-
uring the quality of life through a range of domains, 
including mental health, physical health, satisfaction with 
social relationships, and engagement with daily activi-
ties [29]. The first nine questions on the scale are rated 
on a 5-point Likert scale. Questions one to six are rated 
from “poor” (1) to “excellent” (5); question seven is rated 
from “not at all” (1) to “completely”; question eight is 
rated from “always” (1) to “never” (5); and question nine 
is rated from “very severe” (1) to “very mild” (5). Ques-
tion 10 is rated on a 10-point scale, asking participants 
to rate pain on a scale of 1 (“no pain”) to 10 (“worst pain 
imaginable”). When scoring, scores on question 10 are 
converted onto a 5-point scale using the table provided 
in the scoring manual. Participants’ scores on this scale 
are summed to produce a raw total score. Raw scores are 
converted into t-scores for interpretation against a stand-
ardised average score. A score above 50 indicates higher 
than average quality of life, while a score below 50 indi-
cates lower than average quality of life.

Mother‑to‑infant bonding scale
The Mother-to-Infant Bonding Scale is an 8-item ques-
tionnaire, which asks participants to rate their feelings 
about their child, to assess the level of bonding [30]. The 
scale presents participants with eight adjectives (e.g. 
loving, resentful, disappointed). Participants score how 
often they feel these adjectives about their child within 
the first few weeks. Items are scored from 0 to 3 (0 = “not 
at all”, 1 = “a little”, 2 = “a lot”, 3 = “very much”). Items that 
indicate positive emotions about the mother’s child are 
reverse scored (i.e. 0 = “very much”, 3 = “not at all”). A 
higher total score on this scale indicates lower mother-
infant bonding.

Mindful attention awareness scale
The Mindful Attention Awareness Scale (MAAS) is a 
15-item scale designed to assess participants’ atten-
tion and awareness of what is happening around them 
in the present [31]. The scale asks participants to rate 

statements about their mindful awareness (e.g. “I find it 
difficult to stay focussed on what’s happening in the pre-
sent” and “I do jobs or tasks automatically, without being 
aware of what I’m doing”) on a 6-point Likert Scale from 
almost always to almost never. Higher average scores 
indicate higher mindful awareness. This scale will be used 
to determine whether watching weekly mindfulness-
based podcasts will have a beneficial impact on mindful 
awareness.

App satisfaction
A study-specific, satisfaction survey has been developed 
for the purpose of evaluating satisfaction with the Mater 
mindfulness app. This survey is a 12-item questionnaire 
co-designed by clinicians and consumers, to assess wom-
en’s perceptions and opinions of the mindfulness inter-
vention. Questions such as “how helpful did you find the 
Mater mindfulness app” and “the Mater mindfulness app 
improved my bonding with my baby” will be rated on 
5- or 6-point Likert scales. This survey will be given to 
women in the intervention group.

A randomly selected portion of intervention par-
ticipants (n = 10) will be invited to attend a focus group 
interview after the study. Semi-structured focus group 
interviews will be conducted in English, with no inter-
preter service available. An external facilitator who is 
experienced in conducting focus group interviews will 
be sought to facilitate these focus groups. Three primary 
questions will be asked during the focus group inter-
views, with prompt questions available to assist in guid-
ing the interview if required:

	 i.	 What did you like about the Mater mindfulness 
app?

	 ii.	 What did you dislike about the Mater mindfulness 
app?

	iii.	 What would you change about the Mater mindful-
ness app?

Click analytics
Click Analytics data will be obtained through the Mater 
mindfulness app to measure the frequency the app is 
used, how long the app is used for, and which podcasts 
are listened to most frequently. The app will also collect 
‘mood’ data at each use of the app. This will be presented 
on the app as a 5-point scale in the format of happy to sad 
faces. No other data will be collected on the app.

Plans to promote participant retention and complete 
follow‑up {18b}
Participants will be entered into a draw to win one of ten 
$100 supermarket vouchers on completion of the study. 
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Intervention participants who agree to participate in the 
focus group interview to give feedback on the app will 
receive a $50 supermarket voucher.

Data management {19}
All data will be collected via survey software and stored 
in password-protected folders on the private Mater 
computer network. Email addresses, for the purpose of 
survey distribution and matching, will be the only iden-
tifying data collected. All surveys will be de-identified 
and stored in a password-protected, cloud-based server 
in Australia, only accessible by the participating hospital. 
Paper records will be stored onsite in locked files, within 
locked cupboards. Both of these data storage sites will 
only be accessible by the research team. No sensitive or 
identifying data (including email addresses) will be col-
lected by, or stored on, the app.

All data will be kept for a minimum of 5 years, as per 
NHMRC guidelines, but may be stored longer in a de-
identifiable format to be used as comparative data for 
future projects. When data is no longer required, it will 
be anonymously and privately destroyed in a shredder, or 
deleted from the network.

Confidentiality {27}
Confidentiality will be assured with the use of numerical 
pseudonyms. No identifying information will be stored 
with any participant information or responses. All partic-
ipants will be contacted by an external research assistant. 
Researchers with clinical roles or other positions within 
the hospital will not have any direct contact with poten-
tial or consenting participants.

Plans for collection, laboratory evaluation, and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
NA—no biological or physical specimens will be col-
lected for this research.

Statistical methods
Statistical methods for primary and secondary outcomes 
{20a}
The primary analyses will be conducted according to 
the intention-to-treat principle. This means that par-
ticipant data will be analysed based on the initial treat-
ment assignment and not the treatment ultimately 
received. Descriptive statistics (mean/standard devia-
tion, median/range, proportion/percentage) will be 
used to describe participants’ characteristics. Normal-
ity testing by visual assessment of the data will precede 
inferential statistical tests of continuous outcomes, such 
as questionnaire scores. The primary analysis of EPDS 

scores at 6 months postpartum will be conducted using 
a linear regression model to compare the intervention 
and control groups. This will be analysed using an inde-
pendent samples t-test and further sensitivity analyses 
using analysis of covariance (ANCOVA) to determine 
the impact of the intervention on EPDS scores while 
controlling for covariates such as age and parity.

The mean change in EPDS from timepoint 1 to time-
point 4 will also be investigated. To estimate the changes 
within and between test groups at each timepoint, a lin-
ear mixed effects model for repeated measures will be 
used. The participant will be treated as a random effect, 
by means of the restricted maximum likelihood method 
(REML). The main effects of group, time, and a group-
time interaction will be analysed. To determine the effect 
of the baby’s sex (which will only become known at 
timepoint two) on outcomes, the main effects of knowl-
edge, sex, and a knowledge-sex interaction will also be 
measured. Additional potential covariates (age, parity, 
marital status, child disability, stillbirth or infant death, 
and previous episode of depression) will be included as 
fixed effects. Secondary outcomes of interest (mother-
to-infant bonding, quality of life, and mindful awareness) 
will be analysed with the same strategy described above.

Interim analyses {21b}
No interim analyses are planned. Data collection will 
cease once the sample size has been achieved.

Methods for additional analyses (e.g. subgroup analyses) 
{20b}
No additional analyses are planned. Subgroup analy-
ses based on a stratified sample (i.e. between medical 
or psychiatric status or different demographic criteria) 
may be considered depending on the size and composi-
tion of the final sample.

Methods in analysis to handle protocol non‑adherence 
and any statistical methods to handle missing data {20c}
All data will be analysed using an intention-to-treat 
study design, regardless of protocol adherence. Miss-
ing responses within partially completed surveys will 
be handled as per the instructions in the scoring man-
ual for each individual survey. Where timepoint data 
is missing, linear mixed model analysis will retain all 
data, and missing data will be assumed to be missing at 
random.

Plans to give access to the full protocol, participant‑level 
data, and statistical code {31c}
De-identifiable participant data will be stored in the 
University of Queensland data repository (UQRDM).
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Oversight and monitoring
Composition of the coordinating centre and trial steering 
committee {5d}
The trial steering committee will consist of independent 
clinical members of the Catherine’s House Leadership 
team: the Medical Director, Nurse Unit Manager, Opera-
tional Manager, Allied Health Lead, Senior Peer Worker, 
Mental Health Information Manager, and Service Devel-
opment and Research Team Leader. This group will meet 
approximately once a month.

Composition of the data monitoring committee, its role 
and reporting structure {21a}
The study will designate a data monitoring committee 
(DMC) consisting of a minimum of four members of the 
Catherine’s House Leadership Team with expertise in sta-
tistical analysis, research ethics, and mental health. The 
DMC will meet monthly to oversee data quality, with-
drawal or attrition information, and any adverse events. 
Access to the data will be monitored by a nominated data 
custodian.

Adverse event reporting and harms {22}
All women will remain under the care of their usual treat-
ing doctors and maternity care clinicians, who will assist 
the women should any distress or discomfort arise. Par-
ticipants will also be encouraged to inform the research 
team or contact one of the support service numbers 
listed in the information sheet, should they experience 
any physical or mental distress or harm for any reason 
while they are taking part in the research study.

Frequency and plans for auditing trial conduct {23}
The Project Steering Committee and research team will 
meet every 3 months to review the progress and conduct 
of the trial. Annual reports will be submitted to the fund-
ing body.

Plans for communicating important protocol amendments 
to relevant parties (e.g. trial participants, ethical 
committees) {25}
Protocol amendments will first be submitted to the 
Mater Human Research Ethics Committee for approval. 
If any changes are made that may in any way affect par-
ticipants’ participation activities, involvement, or consent 
processes, participants will be informed of these changes 
by a member of the research team by email or phone.

Dissemination plans {31a}
The authors will disseminate the results of the study 
at conferences and by publication in peer-reviewed 
journals.

Discussion
Following the conclusion of this RCT, our results will 
inform the wider implementation and scalability of the 
app for use in other maternity services and other services 
across the continuum of perinatal mental health care, both 
nationally and internationally. This intervention can also be 
applied to partners and family members, as well as more 
vulnerable populations (e.g. women with high-risk preg-
nancies, increased childbirth fear, or perinatal mental ill-
nesses). The cost-effectiveness evaluation will highlight any 
financial benefits of employing the app in current services.

A cost-effective or cost-saving mobile app intervention 
that improved mother-infant bonding and/or reduced 
postnatal depression would have wide-ranging benefits 
for healthcare services and patients. An online service 
would be accessible to previously inaccessible rural and 
remote patients or patients unable to leave the home due 
to health concerns or family commitments. Reductions 
in healthcare visits would also benefit patients in terms of 
the financial and time commitments necessary to travel 
to healthcare appointments. Reductions in postnatal 
depression would reduce ED presentations and there-
fore financial costs to the healthcare system [32]. Our 
cost-effectiveness evaluation will estimate these financial 
benefits.

Trial status
Protocol version 3.1 (5 September 2022) was approved 
by the Mater Ethics Committee on 17 October 2022 (Ref: 
AM/MML/83589 (V3)). Recruitment for the trial will begin 
in November 2023 and will be completed by July 2024.

Abbreviations
ED	� Emergency department
QALY	� Quality-adjusted life years
RCT​	� Randomised controlled trial

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s13063-​023-​07746-7.

Additional file 1. Participant information sheet and consent form.

Additional file 2: Table 1. Mater mindfulness app podcasts.

Additional file 3. Podcast example transcripts.

Acknowledgements
We are grateful to the staff of the Mater Misericordiae Maternity clinics for 
their support and assistance.

Authors’ contributions {31b}
 GB, MB, EM, GM, VK, ADY, TE, KG, SW, CS, and KG are responsible for the study 
design and commented on the various versions of this study protocol. EM will 
oversee the health economics component. VK will provide consumer input 
and advocacy. SA and KG will be involved with recruiting, collecting, and 
analysing data. All authors read and approved the final manuscript. There are 
no plans to use professional writers.

https://doi.org/10.1186/s13063-023-07746-7
https://doi.org/10.1186/s13063-023-07746-7


Page 10 of 11Branjerdporn et al. Trials          (2023) 24:747 

Funding {4}
Betty McGrath Seeding Grant—Mater Foundation.

Availability of data and materials {29}
 Access to study data may be given upon request to the corresponding author.

Declarations

Ethics approval and consent to participate {24}
Ethics approval for the study was obtained from the Mater Misericordiae 
Human Research Ethics Committee (Ref no: AM/MML/83589 (V3)).

Consent for publication {32}
Not applicable—no identifying images or other personal or clinical details 
of participants are presented here or will be presented in reports of the trial 
results. Informed consent materials are attached as an additional file (see 
Additional file 1).

Competing interests {28}
The authors declare that they have no competing interests.

Author details
1 Mater Health, Annerley Road Campus, South Brisbane, QLD 4101, Australia. 
2 Mater Research Institute – University of Queensland, Whitty Building (Ground 
Floor), Annerley Road, Mater Hill, South Brisbane, QLD 4101, Australia. 3 Wesley 
Research Institute, 451 Coronation Drive, Auchenflower, Qld 4066, Australia. 
4 Peach Tree Perinatal Wellness Inc, 293 Ellison Rd, Geebung, QLD 4034, Aus-
tralia. 5 Queensland Centre for Perinatal and Infant Mental Health, Children’s 
Health Queensland - Queensland Health, Nundah, QLD 4012, Australia. 
6 School of Medicine and Dentistry, Griffith University, Gold Coast Campus, 
Parklands Drive, Southport, QLD 4222, Australia. 7 Faculty of Medicine, Univer-
sity of Queensland, 288 Herston Rd, Herston, Qld 4006, Australia. 8 Children’s 
Health Queensland, Queensland Health, 501 Stanley St, South Brisbane, QLD 
4101, Australia. 

Received: 15 January 2023   Accepted: 24 October 2023

References
	1.	 Metz TD, Rovner P, Hoffman MC, Allshouse AA, Beckwith KM, Binswanger 

IA. Maternal deaths from suicide and overdose in Colorado, 2004–2012. 
Obstet Gynecol. 2016;128(6):1233–40.

	2.	 Rees S, Channon S, Waters CS. The impact of maternal prenatal and 
postnatal anxiety on children’s emotional problems: a systematic review. 
Eur Child Adolesc Psychiatry. 2019;28(2):257–80.

	3.	 Mongan D, Lynch J, Hanna D, Shannon C, Hamilton S, Potter C, et al. Prev-
alence of self-reported mental disorders in pregnancy and associations 
with adverse neonatal outcomes: a population-based cross-sectional 
study. BMC Pregnancy Childb. 2019;19(1):412.

	4.	 Osborne LM. Recognizing and managing postpartum psychosis: a 
clinical guide for obstetric providers. Obstet Gynecol Clin North Am. 
2018;45(3):455–68.

	5.	 Rai S, Pathak A, Sharma I. Postpartum psychiatric disorders: early diagno-
sis and management. Indian J Psychiatry. 2015;57(Suppl 2):S216–21.

	6.	 Biaggi A, Conroy S, Pawlby S, Pariante CM. Identifying the women at risk 
of antenatal anxiety and depression: a systematic review. J Affect Disord. 
2016;191:62–77.

	7.	 Branjerdporn G, Hudson C, Sheshinski R, Parlato L, Healey L, Ellis A, et al. 
Evaluation of an inpatient psychiatric mother-baby unit using a patient 
reported experience and outcome measure. Int J Environ Res Public 
Health. 2022;19(9):5574.

	8.	 Aktar E, Qu J, Lawrence PJ, Tollenaar MS, Elzinga BM, Bögels SM. Fetal 
and infant outcomes in the offspring of parents with perinatal mental 
disorders: earliest influences. Front Psychiatry. 2019;10:391.

	9.	 Buist A. Perinatal mental health - identifying problems and managing 
medications. Aust Fam Physician. 2014;43(4):182–5.

	10.	 Dadi AF, Akalu TY, Wolde HF, Baraki AG. Effect of perinatal depres-
sion on birth and infant health outcomes: a systematic review and 
meta-analysis of observational studies from Africa. Arch Public Health. 
2022;80(1):34.

	11.	 O’Connor TG, Heron J, Glover V. Antenatal anxiety predicts child behav-
ioral/emotional problems independently of postnatal depression. J Am 
Acad Child Adolesc Psychiatry. 2002;41(12):1470–7.

	12.	 Milgrom J, Westley DT, Gemmill AW. The mediating role of maternal 
responsiveness in some longer term effects of postnatal depression on 
infant development. Infant Behav Dev. 2004;27(4):443–54.

	13.	 Hall HG, Beattie J, Lau R, East C, Anne BM. Mindfulness and perinatal 
mental health: a systematic review. Women Birth. 2016;29(1):62–71.

	14.	 Davis DM, Hayes JA. What are the benefits of mindfulness? A prac-
tice review of psychotherapy-related research. Psychotherapy. 
2011;48(2):198–208.

	15.	 Lever Taylor B, Cavanagh K, Strauss C. The effectiveness of mindfulness-
based interventions in the perinatal period: a systematic review and 
meta-analysis. PLoS ONE. 2016;11(5): e0155720.

	16.	 Smith RB, Mahnert ND, Foote J, Saunders KT, Mourad J, Huberty J. 
Mindfulness effects in obstetric and gynecology patients during the 
coronavirus disease 2019 (COVID-19) pandemic: a randomized controlled 
trial. Obstet Gynecol. 2021;137(6):1032–40.

	17.	 Rolfe MI, Donoghue DA, Longman JM, Pilcher J, Kildea S, Kruske S, 
et al. The distribution of maternity services across rural and remote 
Australia: does it reflect population need? BMC Health Serv Res. 
2017;17(1):163.

	18.	 White AH, Crowther SA, Lee SH. Supporting rural midwifery practice 
using a mobile health (mHealth) intervention: a qualitative descriptive 
study. Rural Remote Health. 2019;19(3):5294.

	19.	 Austin MP, Hadzi-Pavlovic D, Priest SR, Reilly N, Wilhelm K, Saint K, et al. 
Depressive and anxiety disorders in the postpartum period: how preva-
lent are they and can we improve their detection? Arch Womens Ment 
Health. 2010;13(5):395–401.

	20.	 Faul F, Erdfelder E, Lang A-G, Buchner A. G*Power 3: a flexible statistical 
power analysis program for the social, behavioral, and biomedical sci-
ences. Behav Res Methods. 2007;39(2):175–91.

	21.	 Dhillon A, Sparkes E, Duarte RV. Mindfulness-based interventions dur-
ing pregnancy: a systematic review and meta-analysis. Mindfulness. 
2017;8(6):1421–37.

	22.	 Yan H, Wu Y, Li H. Effect of mindfulness-based interventions on mental 
health of perinatal women with or without current mental health issues: 
a systematic review and meta-analysis of randomized controlled trials. J 
Affect Disorders. 2022;305:102–14.

	23.	 Woolhouse H, Mercuri K, Judd F, Brown SJ. Antenatal mindful-
ness intervention to reduce depression, anxiety and stress: a pilot 
randomised controlled trial of the MindBabyBody program in an 
Australian tertiary maternity hospital. BMC Pregnancy Childbirth. 
2014;14:369.

	24.	 Lönnberg G, Jonas W, Bränström R, Nissen E, Niemi M. Long-term effects 
of a mindfulness-based childbirth and parenting program—a rand-
omized controlled trial. Mindfulness. 2021;12(2):476–88.

	25.	 Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. 
Development of the 10-item Edinburgh postnatal depression scale. Br J 
Psychiatry. 1987;150:782–6.

	26.	 Matthey S. Calculating clinically significant change in postnatal depres-
sion studies using the Edinburgh Postnatal Depression Scale. J Affect 
Disord. 2004;78(3):269–72.

	27.	 Lydsdottir LB, Howard LM, Olafsdottir H, Thome M, Tyrfingsson P, Sig-
urdsson JF. The mental health characteristics of pregnant women with 
depressive symptoms identified by the Edinburgh postnatal depression 
scale. J Clin Psychiatry. 2014;75(4):393–8.

	28.	 Small R, Lumley J, Yelland J, Brown S. The performance of the Edin-
burgh postnatal depression scale in English speaking and non-English 
speaking populations in Australia. Soc Psychiatry Psychiatr Epidemiol. 
2007;42(1):70–8.

	29.	 Cella D, Yount S, Rothrock N, Gershon R, Cook K, Reeve B, et al. The 
Patient-Reported Outcomes Measurement Information System (PROMIS): 
progress of an NIH Roadmap cooperative group during its first two years. 
Med Care. 2007;45(5 Suppl 1):S3–s11.



Page 11 of 11Branjerdporn et al. Trials          (2023) 24:747 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	30.	 Taylor A, Atkins R, Kumar R, Adams D, Glover V. A new mother-to-infant 
bonding scale: links with early maternal mood. Arch Womens Ment 
Health. 2005;8(1):45–51.

	31.	 Brown KW, Ryan RM. The benefits of being present: mindfulness and its 
role in psychological well-being. J Pers Soc Psychol. 2003;84:822–48.

	32.	 Xu F, Sullivan EA, Forero R, Homer CSE. The association of Emergency 
Department presentations in pregnancy with hospital admissions for 
postnatal depression (PND): a cohort study based on linked population 
data. BMC Emerg Med. 2017;17(1):12.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Effectiveness and cost-effectiveness of an electronic mindfulness-based intervention to improve maternal mental health in the peripartum: study protocol for a randomised controlled trial
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Administrative information
	Introduction
	Background and rationale {6a}

	Objectives {7}
	Trial design {8}
	Methods: participants, interventions, and outcomes
	Study setting {9}
	Eligibility criteria {10}
	Who will take informed consent? {26a}
	Additional consent provisions for collection and use of participant data and biological specimens {26b}

	Interventions
	Explanation for the choice of comparators {6b}
	Intervention description {11a}
	Criteria for discontinuing or modifying allocated interventions {11b}
	Strategies to improve adherence to interventions {11c}
	Relevant concomitant care permitted or prohibited during the trial {11d}
	Provisions for post-trial care {30}
	Outcomes {12}
	Participant timeline {13}
	Sample size {14}
	Recruitment {15}

	Assignment of interventions: allocation
	Sequence generation {16a}
	Concealment mechanism {16b}
	Implementation {16c}

	Assignment of interventions: blinding
	Who will be blinded {17a}
	Procedure for unblinding if needed {17b}

	Data collection and management
	Plans for assessment and collection of outcomes {18a}
	The Edinburgh Postnatal Depression Scale (EPDS)
	Patient-Reported Outcomes Measurement Information System Global Health Scale (PROMIS Global-10)
	Mother-to-infant bonding scale
	Mindful attention awareness scale
	App satisfaction
	Click analytics

	Plans to promote participant retention and complete follow-up {18b}
	Data management {19}
	Confidentiality {27}
	Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular analysis in this trialfuture use {33}

	Statistical methods
	Statistical methods for primary and secondary outcomes {20a}
	Interim analyses {21b}
	Methods for additional analyses (e.g. subgroup analyses) {20b}
	Methods in analysis to handle protocol non-adherence and any statistical methods to handle missing data {20c}
	Plans to give access to the full protocol, participant-level data, and statistical code {31c}

	Oversight and monitoring
	Composition of the coordinating centre and trial steering committee {5d}
	Composition of the data monitoring committee, its role and reporting structure {21a}
	Adverse event reporting and harms {22}
	Frequency and plans for auditing trial conduct {23}
	Plans for communicating important protocol amendments to relevant parties (e.g. trial participants, ethical committees) {25}

	Dissemination plans {31a}
	Discussion
	Trial status
	Anchor 62
	Acknowledgements
	References


