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Abstract

Background: Positive maternal mental health during the perinatal period contributes to general well-being and positive
emotional bonds with the child, encouraging an optimal developmental trajectory. Online interventions to enhance
maternal well-being and develop coping skills, such as meditation-based interventions, can be a low-cost way to improve
mother and child outcomes. However, this depends on end-user engagement. To date, there is limited evidence about
women’s willingness to engage and preferences for online programmes.

Objectives: This study explored pregnant women'’s attitudes towards and likelihood to undertake minimal online well-
being training programmes (mindfulness, self-compassion, or general relaxation), engagement barriers and enablers, and
programme structure preferences.

Design: A mixed methods triangulation design was undertaken using a validating quantitative model. Quantile regressions
were applied to the quantitative data. Content analysis was undertaken for the qualitative data.

Methods: Consenting pregnant women (n=151) were randomized equally to read about three online programme
types. Participants were sent an information leaflet, tested by a consumer panel prior to distribution.

Results: Participants generally held positive attitudes about all three types of interventions, with no statistically
significant differences in preferences between programme types. Participants appreciated the importance of mental
health and were receptive to fostering skills to support their emotional well-being and stress management. The most
frequent perceived barriers were lack of time, tiredness, and forgetfulness. Programme structure preferences indicated
one to two modules per week, less than |5min in duration, and over 4 weeks. Programme functionality, such as regular
reminders and easy accessibility, is important to end users.

Conclusion: Our findings reinforce the importance of determining participant preferences in designing and communicating
engaging interventions for perinatal women. This research contributes to the understanding of population-based
interventions that can be provided as simple, scalable, cost-effective, and home-based activities in pregnancy for the
benefit of individuals, their families, and society more broadly.
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Abstract

Plain language summary
Title: Exploring ways to design appealing online programmes for pregnant women that reduce stress
and develop positive coping skills

Poor maternal mental health in pregnancy and during the first few years of a child’s life can affect negatively on
mother and child. As researchers, we want to look at accessible ways to support future mothers as early as possible,
to assist both the woman and developing child. The Internet provides easy, low-cost access to support for online well-
being programmes that reduce stress and develop positive coping skills. However, people frequently drop out of online
programmes, particularly those that have minimal contact.

Our research explored the likelihood of pregnant women undertaking web-based well-being programmes. We
provided information to I5] pregnant women about three different types of brief, positive well-being programmes: a
mindfulness skills programme, a programme developing self-compassion skills, and a programme for developing general
relaxation skills. We asked the women a series of questions so that we could understand their interest, prospect of
participating in the programmes, and what programme design appealed to them.

The women in our study were generally positive about all three programme types and saw the benefits of developing
skills to build their mental well-being and to manage stress. However, they felt they were time-poor and often tired. The
women indicated preferences for programmes of one to two modules per week, less than |15min long, over 4weeks.
They also indicated that regular reminders and easy accessibility are important.

Pregnant women have a desire to use programmes to support their well-being and find meditation and relaxation
practices acceptable. However, there are specific aspects of programme design that women prefer. This research
contributes to understanding online programmes targeted to pregnant women which are simple and accessible and
provide support at a critical life point for the mother and her child. Ignoring these preferences is likely to lead to poor

initial engagement and high dropouts.
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Background

There is growing evidence that positive, ‘flourishing’
well-being protects against mental illness and psycho-
pathology.!? ‘Flourishing’ is defined as promotion and
maintenance of genuine positive mental health.> Over
time, positive mental health enables resilience and pro-
tects against physical and mental illness and disease.*°
Congruent with the Developmental Origins of Health and
Disease (DOHaD) hypothesis,’ flourishing mental health
can provide a positive buffer during times of psychological
distress,*!* including perinatal stress which can adversely
influence both maternal well-being and long-term out-
comes for her developing child. Positive prenatal mental
health, such as positive affect and optimism, has been
shown to protect against postpartum depression!' and
diminished birth outcomes.'?> For example, Bos et al.'?
found that positive affect (defined as frequency of experi-
enced positive emotions) plays a protective role in pre-
venting depression and is associated with length of
gestation and lowered risk of preterm birth, whereas nega-
tive affect predicts postpartum depression. Maternal men-
tal health issues, such as postnatal depression and anxiety,
are prevalent during the perinatal period (pregnancy and

the first postnatal year), affecting up to 20% of women'*!’

and are associated with a range of immediate and long-term
negative outcomes for women, children, and families.'$?!
Therefore, it is important to promote positive mindsets
antenatally to support the well-being of the mother and her
developing child.

There are a number of ways in which women can be
supported antenatally to enhance emotional well-being.
Screening for perinatal depression symptoms during
pregnancy enables healthcare professionals to implement
preventive and clinical measures. Antenatal classes pro-
vide theoretical knowledge and practical preparation of
women and their partners for birth and parenting.?? There
is evidence that antenatal education equips participants
with appropriate resources and practical coping skills for
pregnancy, childbirth, and parenthood.?*?* Thus, antenatal
classes can be a potential protective factor in preventing
emotional problems postnatally,?? equipping women with
self-efficacy skills during pregnancy.”> Antenatal classes
can be offered both in person and online, with online deliv-
ery having the potential to increase utilization of perinatal
care compared to the routine approach.?

Intervention approaches based on contemplative prac-
tice, such as mindfulness-based interventions (MBIs) and
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compassion-based interventions (CBIs), are examples of
interventions that aim to alleviate distress and cultivate
well-being.?’? MBIs focus on cultivating non-judgmental
awareness and acceptance of present-moment experi-
ences®®3!; CBIs involve the intentional cultivation of posi-
tive affective states (e.g. love, kindness, compassion, and
joy).*? Both MBIs and CBIs are encouraging approaches
for improving mental health and reducing psychological
distress in the perinatal period. A systematic review and
meta-analysis of MBIs suggests that among healthy peri-
natal populations, MBIs had smaller effects than those
found in other populations.3® This review recommended
more robust investigation that considers strategies to
enhance practice and explore intervention engagement.*
CBIs might be more appropriate in perinatal populations
because they extend to enhanced feelings towards oneself
and others. Self-compassion has been systematically dem-
onstrated to be positively related to flourishing, positive
mental health and negatively related to poor mental health
in various populations, with limited studies targeting peri-
natal women.*** In sum, both MBI and CBI approaches
have potential benefits for perinatal women, but further
work needs to consider factors related to intervention
uptake.

Engagement in interventions requires consideration
given the issues of accessibility faced by women during
the perinatal period,**’ particularly during the COVID-19
pandemic which has magnified mental health concerns,
altered engagement preferences,® and exacerbated mental
health concerns. Interventions aimed to optimize well-
being and coping skills have been shown to be effective
when delivered in a digital format.3®3° Greater accessibil-
ity and flexibility afforded by delivering interventions
online may enhance engagement, providing a cost-effec-
tive approach with public health benefits for mother and
child.** However, few studies of web-based interventions
have followed expectant mothers from pregnancy through
childbirth.*’ The available evidence from web-based MBI
studies highlights issues with intervention feasibility and
high attrition rates in some studies.*' In one study by
Krusche et al.*' that examined the impact of an online
mindfulness course on perceived stress and mood during
pregnancy, the completion rate was only 21%. This sug-
gests issues with programme feasibility and acceptability
for the majority of participants and highlights the need to
increase engagement and address the barriers. The authors
suggested mixed methods research with open questions
about the time intensity of the course, the mode of content
delivery, adequate minimum dose amount, or specific
course elements.*! However, there remains a need for strat-
egies that increase engagement* and improve intervention
success and the quality of mental health treatments.*

The concept of ‘engagement’ is a multidimensional
construct, combining cognitive, behavioural, and affective
components, and can be viewed as a predictor for digital

health intervention effectiveness.*** Researchers continue
to consider models that capture the degree of interest,
affect, attention, and preferences in interventions.*® The
CAPE model*’ (Connect, Attend, Participate, and Enact)
studies parent engagement patterns in child mental health
programmes. CAPE includes behavioural, cognitive, and
affective engagement indicators from the level of interest
in an intervention among those eligible (Connect), to
having a continuous presence in the intervention (Attend),
to actively engaging with the intervention content
(Participate), and finally to using knowledge or strategies
learned during the intervention in daily life (Enact). Issues
with limited engagement have arisen consistently across
digital psychological interventions.*® Before decisions can
be made about developing, selecting, and implementing a
programme, it is vital to understand women’s preferences,
attitudes towards, and engagement in MBIs and CBIs, par-
ticularly perinatal women to determine if this target audi-
ence differs considerably to other groups. In this study, the
term ‘engagement’ refers to intention to participate in a
specific online well-being intervention. End-user interven-
tion preferences, such as type, format, and duration, along
with barriers and enablers to participation will ultimately
assist researchers and app developers to create nuanced
and efficacious interventions.

The intention of this study was to determine if pregnant
women’s self-reported motivation to engage in online pro-
grammes varies according to the types of well-being pro-
grammes — specifically self-compassion, mindfulness, or
general relaxation programmes. While our primary interest
is in CBIs and MBIs, we employed a general relaxation
strategy (progressive muscle relaxation (PMR)) as a com-
parator, given that this is a behavioural/non-cognitive pos-
itive psychology intervention with a plethora of evidence,
including evidence in perinatal populations.*-** We rand-
omized pregnant women to read about each of the three
programme types (i.e. MBI, CBI, or PMR) before asking
them about their perspectives. Women were stratified by
parity and whether they had previously undertaken online
well-being programmes. To enhance the design of this
study, materials were tested for understandability and
actionability by an independent consumer panel prior to
commencement, as this has been shown to be a rigorous
approach for consistent messaging.>!

Aim and objectives

The overall aim of this study was to understand women’s
motivation to engage in three different types of online con-
templative practice interventions, including their attitudes,
perceived motivation, and perceived barriers to engage-
ment. We aimed to determine whether this differs by type
of intervention — MBIs, CBIs, or PMR. Specifically, our
objectives were to: (1) describe and compare attitudes and
willingness to engage among pregnant women randomly
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assigned to read about three different online well-being
intervention conditions; (2) assess perceived barriers and
enablers to engagement for that intervention; and (3) deter-
mine a feasible programme structure that supports wom-
en’s engagement.

Methods

Study setting and participants

This study was nested within the ORIGINS Project
(ORIGINS). ORIGINS is a longitudinal, prospective preg-
nancy cohort study tracking 10,000 Western Australian
families enrolled during pregnancy and followed over the
first Syears of life. ORIGINS is examining ways to opti-
mize health potential of individuals and communities,
going beyond disease prevention, to the conditions that
facilitate flourishing from an early age. It is taking a broader
approach to the protective and buffering factors that
enhance resilience and reduce allostatic load.”> ORIGINS
aims to improve the health and quality of life of the next
generation through improved pathways to enrich the early
environment and reduce adversity by promoting primary
prevention, early detection, and early intervention.

Eligible women for this study were pregnant women
already consented to participate in ORIGINS who attended
their second antenatal visit at Joondalup Health Campus
(JHC) or via telehealth (i.e. post 28weeks’ gestation)
between July 2020 and October 2021. During this period,
there were service restrictions due to the COVID-19 pan-
demic, but pregnant women continued their antenatal care,
predominantly in person, since there were reduced lock-
downs in Western Australia, and heavy travel restrictions
resulting in a COVID-free community relative to other
national and international regions. Approximately, 300
women were eligible to participate during this time.
Inclusion criteria were: (1) English speaking, (2) regular
access to the Internet, and (3) willingness to undertake an
online survey. There were no specified exclusion criteria to
participate in this study. During their routine antenatal
ORIGINS appointment, women were provided with a par-
ticipant information form (see Supplementary File 1)
about the study and a research assistant registered if the
woman expressed an interest in participating.

All interested women were stratified by parity and pre-
vious completion of well-being training. After programme
allocation, an email was sent to women with an electronic
information leaflet/description of one of three e-interven-
tion programmes according to their random allocation.
The women were asked to read the leaflet and to complete
a short-form online survey.

Materials, measures, and procedure

Prior to the commencement of the online questionnaire,
information explaining the purpose and procedures of the

study was provided, followed by a consent statement out-
lining the implications, risks, and benefits of participation.
Participants provided electronic consent through REDCap,
V12.2.4 (Vanderbilt University, Nashville, TN, USA).

The three participant programme leaflets were devel-
oped with similar content, format, and tone, to be as com-
parable as possible, only differing by intervention
approach. The leaflets were of similar reading levels
(Flesch-Kincaid Grade Levels® ranging from 11 to 12
which is appropriate for 16- to 18-year olds). To further
ascertain acceptability of the language, we asked partici-
pants in each group if the language was easy to understand
along with their confidence that they understood the pro-
gramme. In total, 90% of all participants agreed that the
language was easy to understand and 85% felt confident
they understood the programme, with no notable differ-
ences between programmes.

We sought consumer input from members of the
ORIGINS’ Participant Reference Group (May 2020)
on the three programme leaflets using questions adapted
from The Patient Education Materials Assessment Tool
(PEMAT), which is a systematic method to evaluate and
compare the understandability and actionability of patient
education materials. It is designed as a guide to help deter-
mine whether patients (or participants) will be able to
understand and act on information.>* For this study, ques-
tions were adapted from the audio-visual materials as the
leaflets were provided online. Question topics include con-
tent, word choice and style, organization, layout and
design, and use of visual aids and actionability.

Anonymous feedback was collected via Survey Monkey
and Participant Reference Group members were reim-
bursed for their time. The majority of respondents agreed
with all statements for each flyer; however, where there
were disagreements the leaflets were reviewed and
adapted. For example, only 75% agreed that the material
made its purpose completely evident in the mindfulness
leaflet. An extra sentence was added to the leaflet to clarify
that the purpose was to encourage participation in an
online well-being and stress reduction programme, which
could be beneficial during pregnancy. General comments
included the recommendation to direct participants to
additional supports; consequently, all three leaflets were
adapted to include contact numbers for community sup-
port services (see Supplementary Files 2—4 for copies of
the participant leaflets.)

Data collection (quantitative and
qualitative)

We undertook a mixed methods approach, collecting both
quantitative and qualitative data through an online ques-
tionnaire and triangulating the results to provide a more
robust appraisal. The participant survey assessed partici-
pants’ perceived attitudes and perceived likelihood to
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engage in/use the intervention, barriers, facilitators, and
programme structure preferences. The survey included
closed questions (e.g. whether or not participants would
sign up for the online well-being programme (yes/no),
were they confident they would complete the modules
(yes/no), how many modules would they do (count)). The
survey also included open/free text questions (e.g. what
benefits they would expect from an online programme,
anticipated barriers to practice, and general comments).
Participants could review their answers prior to final
online submission.

The survey was developed using REDCap by the first
author (J.D.) in consultation with the project team specifi-
cally for this research study and was not a validated instru-
ment (see Supplementary File 5 for survey questions relating
to ‘intention to participate’). There is currently a lack of
validated self-report questionnaires specific to the eHealth
and mHealth behaviour change intervention context.*

Following survey completion, if participants indicated
interest to participate in a well-being intervention, they
were provided with a mindfulness leaflet, as well as a link
to the Smiling Mind app (https://www.smilingmind.com.
au/smiling-mind-app), with an indication that this app is
not specifically tailored to pregnancy.

Mixed methods data analysis

Data analytic approach

We undertook a mixed methods triangulation design, using
a validating quantitative model,® whereby both quantita-
tive and qualitative data were collected in one phase
through an online questionnaire. The qualitative data were
collected concurrently but analysed second in the sequence
to elaborate on the quantitative results. A mixed methods
approach was used, as in combination, quantitative and
qualitative methods complement each other and allow for a
more robust analysis.’” The totality of the quantitative and
qualitative data was triangulated and interpreted together.

Quantitative data

For the quantitative analysis, we describe results in three
parts for the following outcomes: attitude towards the pro-
gramme, likelihood to engage/undertake the programme,
and programme structure feasibility. Continuous outcomes
(attitude) are reported as medians and interquartile ranges
given the skewed distributions. Comparisons between pro-
grammes were performed using quantile regression where
median differences and their corresponding 95% confidence
intervals are presented. The remaining survey questions,
such as perceived benefit and confidence in being able to do
the programme, were categorical and presented as frequen-
cies and proportions. Fisher’s exact tests were used to exam-
ine these. For this study, we aimed to recruit a total of 150
(50 per group). If the lowest group demonstrated a 40%

willingness to engage then another group would need to
demonstrate approximately 70% willingness to engage (dif-
ference in proportions of 30%). This was determined using
G*power difference in proportions (Fisher’s exact test) with
a power of 80% and alpha of 0.05. All statistical analysis
was performed using Stata Statistical Software: Release 16
(StataCorp., College Station, TX, USA).

Qualitative data

Content analysis was undertaken on open-ended responses,
regarding barriers and enablers to programme participa-
tion. Qualitative content analysis focuses on subject and
context and emphasizes variation, for example, similarities
within and differences between parts of the text.>® The text
was coded into content categories and conceptual analysis
was undertaken, coding the data into explicit and implicit
categories (phrases, sentences, and themes) using NVivo
(Release 1.5). Initial coding looked for concepts, then fre-
quency of concepts to determine if there were repeated
themes. Reliability of the data coding process was ensured
through cross-reference with a separate coder. Validity of
the coding process was ensured as the analysis was con-
sistent and coherent in the codes. Themes were derived
within each category and ordered in the analysis by fre-
quency of themes, including examples of participant com-
ments, until themes reached saturation, as agreed by the
authors (Tables 2 and 3 for categories and themes; Tables
8 and 9 in the Appendix 1 include additional comments).
As there were no significant differences between the pro-
gramme arms in the initial quantitative analysis, we coded
all qualitative data as a homogeneous participant group.

Results

In total, 289 ORIGINS study participants indicated interest
in this study, with a final participant completion of n=151
(i.e. 52% of participants who registered an expression
of interest went on to participate in the study). The 151
participants were randomly distributed equally across
programme type (i.e. mindfulness programme (MP):
n=51,loving kindness & compassion programme (LKCP):
n=51, and progressive muscle relaxation programme
(PMRP): n=49), with matched profiles in terms of age,
parity, and prior exposure to online well-being pro-
grammes (Table 1).

Quantitative data

Attitude and likelihood towards programme

type

Participants were asked to rate their immediate attitude, or
first impression, to the programme type using a 100-point
scale (ranging from O=highly negative to 100=highly
positive). Median attitude ranged from 75 in the PMRP
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Table I. Participant demographics.

MP (n=51) LKCP (n=51) PMRP (n=49) p Value

Age

Mean (SD) 31.5 (4.2) 32.9 (5.0 32.9 (4.5) 0.234
Apart from your current pregnancy, do you already have children?

Yes 25 (49.0%) 25 (49.0%) 25 (51.0%) 0.999

No 26 (51.0%) 26 (51.0%) 24 (49.0%)
Have you completed an online well-being programme before?

Yes 5 (9.8%) 5 (9.8%) 7 (14.3%) 0.767

No 46 (90.2%) 46 (90.2%) 42 (85.7%)

MP: mindfulness programme; LKCP: loving kindness & compassion programme; PMRP: progressive muscle relaxation programme; SD: standard

deviation.

Table 2. Comparison of attitude (100-point scale) according to group (programme type) allocation.

Group (programme) Median (IQR) Median differences (95% Cl)

MP versus LKCP MP versus PMR LKCP versus PMRP
MP 79 (71-98) 2(-7.7-11.7) -4 (-13.7-5.7) -6 (15.6-3.6)
LKCP 80 (70-99) p=0.684 p=0.414 p=0.219
PMRP 75 (70-94)

IQR: inter quartile range; Cl: confidence interval; MP: mindfulness programme; LKCP: loving kindness & compassion programme; PMR: progressive

muscle relaxation; PMRP: progressive muscle relaxation programme.

group, to 79 in the MP group, and to 80 in the LKCP group.
There was no statistical difference detected in median atti-
tude between the groups, all comparisons were non-signif-
icant, p >0.05; see Table 2 for attitude ratings by group
allocation.)

Participants were also asked categorical questions,
including perceived benefit of the programme in the short
and long term, likelihood to sign up for the programme,
and their likelihood of undertaking independent practice.
In general, women were inexperienced with these types of
interventions but held mostly positive perceptions (e.g.
more than half saw short- and long-term benefits to the
interventions), although their willingness to engage in
self-directed practice was divided between ‘possibly’ and
‘likely’. Across all groups, n=80 (53%) believed this
intervention could benefit them in the short-term and
n=90 (61%) in the long term. There was no significant
difference between any groups (see Table 3).

Programme structure feasibility

Questions about programme structure included partici-
pants’ perceived time commitment, duration, and time of
day. Although there was wide variability for each measure,
there was a tendency for participants to indicate that they
desired fewer and shorter modules; the majority indicated
they preferred online modules over 2—4 weeks, of 15 min
or less, with a preference to complete in the morning or

evening evenly distributed. There were no significant dif-
ferences between groups for programme structure (see
Table 4).

Qualitative data

Perceived barriers

Most participants (=130, 86%) responded to perceived
barriers to undertaking an online well-being programme
(i.e. ‘please describe some of the potential barriers that
might prevent you from undertaking this online pro-
gramme’). The primary perceived barrier was lack of time
due to other children, work, or additional commitments,
‘I’'m about to have my second child and unsure how crazy
life is about to become’; ‘Busy juggling work and study’;
and ‘Demands of newborn baby and being first time mum’.
Tiredness and insufficient sleep were also frequent barri-
ers, for example, ‘Levels of fatigue which are increasing as
pregnancy progresses could be a factor that could influ-
ence whether someone is able to dedicate a particular time
to the program’.

Other perceived barriers include forgetfulness, either
due to pregnancy-related forgetfulness or that the pro-
gramme would not be a priority. For some it was not
appealing (e.g. ‘It feels like another thing to get done”), or
they were not committed (e.g. ‘Myself and my procrastina-
tion would be the only barrier’). For other women, they did
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Table 3. Comparison of likelihood to engage/undertake training by group (programme type) allocation.
MP (n=51) LKCP (n=51) PMRP (n=49) p Value
| have undertaken something similar before
No 41 (80.4%) 47 (92.2%) 43 (87.8%) 0.220
Yes 10 (19.6%) 4 (7.8%) 6 (12.2%)

| think this could benefit me short term
No 20 (39.2%) 24 (47.1%) 27 (55.1%) 0.288
Yes 31 (60.8%) 27 (52.9%) 22 (44.9%)

| think this could benefit me long term
No 18 (35.3%) 21 (41.2%) 20 (40.8%) 0.834
Yes 33 (64.7%) 30 (58.8%) 29 (59.2%)

| think my partner would be supportive
No 25 (49.0%) 17 (33.3%) 21 (42.9%) 0.281
Yes 26 (51.0%) 34 (66.7%) 28 (57.1%)

If offered this programme, how likely are you to sign up for it?

Very likely I'1(22.0%) 14 (28.0%) 9 (18.4%) 0.587
Likely 27 (54.0%) 20 (40.0%) 21 (42.9%)

Neutral 9 (18.0%) 12 (24.0%) 16 (32.7%)

Unlikely 2 (4.0%) 4 (8.0%) 2 (4.1%)

Very unlikely 1 (2.0%) 0 (0.0%) | (2.0%)

Do you think you are likely to undertake independent practice (i.e. unguided, self-directed practice in your own time)?
Definitely/likely 21 (41.2%) 14 (28.0%) 14 (28.6%) 0.490
Probably/possibly 25 (49.0%) 31 (62.0%) 28 (57.1%)

Probably not 5 (9.8%) 5 (10.0%) 5(10.2%)
Definitely not 0 (0.0%) 0 (0.0%) 2 (4.1%)

MP: mindfulness programme; LKCP: loving kindness & compassion programme; PMRP: progressive muscle relaxation programme.

Table 4. Comparison of programme structure feasibility by group (programme type) allocation.

MP (n=51) LKCP (n=51) PMRP (n=49) p Value

How many weeks do you think you could commit to undertaking different learning modules?

Only 2 weeks 6 (12.0%) 11 (22.0%) 6 (12.2%) 0.872
24 weeks 15 (30.0%) 12 (24.0%) 17 (34.7%)
4—6 weeks 8 (16.0%) 10 (20.0%) 9 (18.4%)
6—8weeks 9 (18.0%) 6 (12.0%) 7 (14.3%)
8 or more weeks 12 (24.0%) 11 (22.0%) 10 (20.4%)

What is a reasonable length of time for completing an online module?

Less than 10 min 16 (31.4%) 16 (32.0%) 16 (32.7%) 0.997
10—20 min 26 (51.0%) 26 (52.0%) 23 (46.9%)

20-30min 8 (15.7%) 8 (16.0%) 8 (16.3%)

3045 min 0 (0.0%) 0 (0.0%) I (2.0%)

Up to one hour | (2.0%) 0 (0.0%) | (2.0%)

How many modules do you think you would complete each week?

1-2 40 (78.4%) 37 (74.0%) 38 (79.2%) 0.135
34 I (21.6%) 12 (24.0%) 6 (12.5%)
5-7 0 (0.0%) I (2.0%) 4 (8.3%)

How much time do you think is reasonable to spend on practicing the programme independently?
5-10min 28 (54.9%) 27 (55.1%) 23 (46.9%) 0.505
10—15min 22 (43.1%) 22 (44.9%) 23 (46.9%)
20+ min | (2.0%) 0 (0.0%) 3 (6.1%)

What time of day do you think you would be most likely to undertake practice?

Early morning 6 (11.8%) 4 (8.3%) 6 (12.2%) 0.793
Morning 15 (29.4%) 15 (31.2%) 13 (26.5%)

Afternoon 6 (11.8%) 9 (18.8%) 8 (16.3%)

Early evening 9 (17.6%) 4 (8.3%) 10 (20.4%)

Late evening 15 (29.4%) 16 (33.3%) 12 (24.5%)

MP: mindfulness programme; LKCP: loving kindness & compassion programme; PMRP: progressive muscle relaxation programme.



Women’s Health

not see any personal need, ‘If I were to suffer from stress,
I would be more likely to commit but it isn’t really a prob-
lem for me so I wouldn’t have the determination to com-
plete the programme’. For a few, they simply would prefer
a different format or type of program, ‘Would personally
do better in an in-person course’. Table 5 summarizes per-
ceived barriers by theme.

Perceived enablers

In total, n=119 (79%) of participants provided a free text
response to perceived enablers to undertaking an online
well-being programme. The specific online question was,
‘please describe some of the things that might encourage
you to undertake this online program’. All responses to
this question have been interpreted as enablers.

The majority of participants believed it would improve
their well-being, specifically their mental health, ‘I am
very interested in looking after my mental health and this
looks like it would help towards that’. They perceived that
the benefits could extend to their baby, ‘Knowing that it
will have possible benefits for me and my baby’, and that
it would develop personal skills, ‘Techniques to be more in
tune with how I’m feeling and mindfulness and learning
how to switch off and relax’. Stress management was
another key motivator, both to reduce stress, ‘I would love
to be less stressed and tense!” Some women recognized
how this training could help them cope with potential post-
natal depression, ‘Also knowing that I have had issues
with depression and anxiety in the past, having tools like
this to possibly combat or at least acknowledge and under-
stand the signs of postpartum or postnatal depression
would be significant’.

Programme functionality was important, especially
automated reminders, ‘Having an alarm or reminders for
daily practice’, as well as a brief programme, ‘Not having
to commit too much time’. The programme also needs to be
easily accessible with frequent interruptions likely to be
experienced by new mothers, ‘Ability to complete the pro-
gram at any time and pause / return if interrupted (by baby)
during the session’. Participants could already see the ben-
efits of doing this type of intervention and would be further
motivated by seeing results or being rewarded, ‘As I can
see benefits of taking the program with my mental health
and ability to parent, I would be happy to participate’.

Improving relationships was also a key motivating fac-
tor for engagement: ‘To help me with the new journey of
motherhood, to keep a positive mind-set good for myself
and baby’. ‘Positive changes in my interactions with oth-
ers’. A community of practice was appealing to some
women, ‘If there is a small community of women involved,
or a Facebook page related to it’. Additional perceived
enablers included access to an instructor, a supportive part-
ner, and endorsement from a healthcare provider (see
Table 6 for a summary of perceived enablers by theme.)

Triangulation

Triangulation refers to using multiple, different approaches
to generate better understanding of a given theory or phe-
nomenon and to contribute to our understanding more
broadly.*® In this study, we gathered both quantitative data
and qualitative data. Table 7 summarizes the triangulated
themes that were extrapolated from both sets of data.

Discussion

The perinatal (antenatal and postnatal) period can be a
time of increased psychological distress®® and a time when
maternal well-being can have significant implications for
both mother and baby. While digitally delivered contem-
plative practice interventions can be effective in treating
and preventing mental health problems, there are indica-
tions of engagement issues that hamper uptake at scale and
there remains a lack of evidence around how to increase
engagement with evidence-based programmes.*? The aim
of the study was to understand and compare pregnant
women’s attitudes towards and likelihood of engaging/
undertaking different types of online well-being pro-
gramme types. In addition, we aimed to understand preg-
nant women’s perceived barriers and enablers to engaging
with online well-being programmes and a feasible pro-
gramme structure that would support programme engage-
ment. The main findings indicate generally positive
attitudes to all intervention types, with a preference for
brief modules of limited duration. There were no statisti-
cally significant differences between programme types on
any of the measures. This could indicate that it is not nec-
essarily the type of intervention that appeals to this audi-
ence (at least within those based on contemplative practice
and cognitive and/or behavioural psychology principles)
but rather the feasibility and functionality, as well as the
messaging or promotion to the target audience.

Across all programme types, two-thirds of participants
indicated that they were ‘very likely’ or ‘likely’ to sign up
for the programme, and they believed undertaking an emo-
tional well-being programme would help them in the long
term. This likelihood was further underscored in partici-
pants’ appreciation of the importance of mental health and
receptiveness to fostering skills to support their emotional
well-being. This is consistent with previous literature and
self-efficacy theory, whereby self-efficacy allows people
to perceive self-competency in dealing with potential situ-
ations, master challenges, and face stressful events.?>%!
Although women are likely to express enthusiasm about
trying/signing up for these programmes, there is likely to
be a large number of discontinuations and little self-
directed practice, and for this reason, digital mental health
intervention designs should consider their needs and pref-
erences in order to promote continued engagement and the
enactment of the learned strategies in daily life.
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Table 5. Perceived barriers to online well-being programme (coded by frequency).

Category  Lack of time Tiredness

Forgetfulness

Not appealing No perceived  Other barriers

barriers

Themes Other children work  Too tired during

Pregnancy related

Sense of duty No perceived No apparent need

Newborn issues the day Not a priority Lack of personal barriers Other priorities
Other commitments: Insufficient sleep motivation Prefer another
housework, Uncertain of format
family, study, and benefits Using other
volunteering programmes
Other reasons
Other children
Table 6. Perceived enablers (themes) to online well-being programme (coded by frequency).
Category Improved well- Stress Functionality Track benefits  Improve Community  Other enablers
being management relationships of practice
Themes Mental health Stress reduction  Automated Seeing results Benefit my  Connection Partner support
Perceived benefit Techniques reminders Being rewarded children with others  Healthcare
Skills development  to deal with Brief Other Access to provider
Self-care and emotions Accessible relationships instructor Opportunistic
development Prevent PND Other
Mindfulness functional
Relaxation considerations

Supportive tool

PND: postnatal depression.

While we found no significant differences between pro-
gramme preferences, evidence drawn from observational
and experimental studies illustrates the potential benefits
of MBIs and CBIs in reducing distress and promoting
well-being in the perinatal period. However, for Internet
delivered MBISs, there are some issues with intervention
feasibility and high attrition rates in some studies.*! A pilot
RCT (Mums Minds Matter) investigated the feasibility
and engagement in a randomized controlled trial protocol
comparing three meditation-based interventions delivered
on the Internet during pregnancy.®? In addition, the Mums
Minds Matter study explored barriers and enablers to
online well-being training, along with engagement in other
types of well-being practices.®* Our analysis of Mums
Minds Matter, along with this current study will be used to
design an appropriately tailored mobile app for a future
full-scale randomised controlled trial (RCT) comparing
mental health outcome in perinatal women who undertake
an online mindfulness, loving kindness, or general relaxa-
tion programme. These results could be used to develop
evidence-based, scalable, and low-cost interventions that
promote well-being and reduce psychological distress
among pregnant women.

The most frequent perceived barriers were lack of time,
followed by tiredness and forgetfulness. This is in line with
research on actual barriers to intervention efficacy among
postnatal women,% as well as barriers such as lack of
knowledge as to when to seek support, highlighting the

importance of health literacy.% In terms of a feasible pro-
gramme structure, there was variability in the weeks that
participants indicated they could commit to undertaking
different learning modules. The importance of having short
modules with limited practice was underscored by our
qualitative analysis of barriers, which found that time was a
frequently cited barrier to undertaking a well-being pro-
gramme. One of the key enablers to programme engage-
ment was programme functionality, including automated
reminders and easy accessibility. This information is valu-
able in guiding the development of online programmes that
are brief, targeted, and acknowledge women’s context such
as limited available time (antenatally) and the frequent
interruptions of a newborn baby (postnatally).

Women frequently experience mood instability (MI),
such as sudden and extreme mood fluctuations, in their
reproductive years, particularly during pregnancy and
postpartum,®®®” MI, including stress, is a risk factor for
psychiatric disorders; however, there is limited research on
perinatal MIL.®® Emotional well-being and positive coping
strategies, such as meditation, sleep, and exercise, can alle-
viate MI and stress during the perinatal period.®®% Stress
management was a primary motivator for many partici-
pants in our study who perceive this as negative and want
to learn effective coping skills. Stress plays a crucial role
in early development, with evidence supporting transmis-
sion occurs in utero as well as during the first years in
life.”® Maternal mindfulness during pregnancy has been
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associated with better infant social-emotional develop-
ment.”! Even if mindfulness practice is not sustained long
term, reducing stress during pregnancy may be a crucial
intervention point during the development of the foetus.

Furthermore, research is needed to look at timing and
uptake in different groups of perinatal women,” including
those with elevated psychological distress. A recent RCT
undertaken by Loughnan et al.”® explored an Internet-
delivered mental health treatment programme for postpar-
tum women and concluded that additional research is
required to determine such factors as optimal duration,
number of sessions, and to understand what aspects pro-
mote adherence and influence programme completion.
Generally, more studies are needed on tailored and tar-
geted strategies to better engage participants in interven-
tion programmes,’* particularly for those at risk or with
elevated psychological distress. These may include a range
of interventions, delivered digitally or in traditional for-
mats, including screening, antenatal classes, and self-effi-
cacy programmes. In addition, it is recommended that
increased efforts are made in co-designing engagement
strategies with this target group.

There is a lack of systematic methodologies to assess
intervention engagement, and the key factors reflecting the
success of interventions, such as engagement, are often
hard to compare across studies.”>’® Therefore, the applica-
tion of structured engagement frameworks, such as the
CAPE model,*’ can make comparison more meaningful.”’
To aid understanding of programme engagement, research-
ers need to continuously identify and address barriers to
technology-supported interventions — in particular those
initial connections to programmes — and consider strate-
gies to improve participation, which can lead to a better
outcome,’* sustained over time.

The Time Out for Wellbeing study explores the founda-
tional aspect of the CAPE framework: connect, that is,
assessing how many people express interest in engaging in
an intervention out of those who are eligible. In our study,
while 289 expressed interest in participating, 151 women
actually completed the study. This ‘connect’ metric is a
useful measure in intervention design to determine real-
world uptake. Frequently reading about an intervention
through a leaflet is the first (and often only) point of con-
nection with a participant/patient or consumer to inform
their decisions about signing up/commencing in a pro-
gramme. This underscores the importance of ongoing dia-
logue with consumers in study designs. Future studies
could be enriched with pregnant women undertaking leaf-
let reviews, to guide visual design and content, then com-
paring uptake of different programmes.

Given that all later stages of engagement cannot happen
without this step, knowing what motivates women at this
first stage is crucial. Our study delves deeper to understand
initial perceptions in order to ensure the subsequent inter-
vention is optimized for the target audience. We contend

that this formative exploratory investigation enhances
design and aids the other CAPE model stages — attend, par-
ticipate, enact — supporting increased engagement, inter-
vention efficacy, and longer-term sustained practice.
Attrition rates for online programmes can be high, so ena-
bling a continuous engagement pathway from initial con-
nection to implementation of practice will ensure the full
benefits of the programme are realized.

In Australia, the recently published National Preventive
Strategy 2021-20307® argues there is a risk that advances
made in recent decades to improve overall health could be
reversed if Australia does not increase its focus on preven-
tive health and health promotion. The strategy emphasizes
that when a community flourishes, its health tends to flour-
ish too, enabling individuals to achieve their full poten-
tial.”® This is due to the close relationship between people’s
health and the circumstances in which people grow, live,
work, play, and age — the wider determinants of health.”
Expectant mothers and partners, before and during preg-
nancy, present opportunities to build resilience, and posi-
tive mindsets to protect developing biological systems
from the disruptive effects of adversity.’’ Ostensibly,
investing in accessible mental health tools will strengthen
individuals and communities, but they must be engaging
and enduring as well as effective.

Limitations, strengths, and further research

A limitation of this study was our inability to look at whether
or not women’s attitudes and perceived barriers and ena-
blers were linked to actual engagement in an online pro-
gramme. Furthermore, research should consider the
differences between motivation, actual initial, and sustained
engagement in order to develop and target appropriate
engagement strategies. Future research could include a con-
trol group comparing online to in-person intervention pref-
erences. In addition, further investigation into the leaflet
design may yield different results, such as how motivating
participants found the leaflet, or if the leaflet was credible,
logical, and perceived as beneficial. Different study designs
may have provided more robust conclusions, but all three
leaflets were comparable across conditions as we were try-
ing to isolate the characteristics of the intervention itself.
Regarding the differences between interventions in attitudes
and willingness to undertake each programme, a design
where all women read the three leaflets, give their feedback,
and choose one intervention would add more information.
Presenting a particular programme’s description may influ-
ence the participants’ responses about an ideal programme
structure and how much time they are willing to spend on an
online intervention. Future work might consider: (1) testing
design across other types of advertising materials, (2)
manipulating motivational content of the advertising mate-
rial, and (3) manipulating content regarding the intervention
to parse out these different effects.
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A strength and potential limitation of this study is that it
was nested within an established longitudinal cohort study,
The ORIGINS Project. Using an established infrastructure
enabled us to test the materials with a consumer panel that
provided constructive feedback prior to commencement of
the study. Nonetheless, a limitation may be in the ORIGINS
cohort themselves who are generally motivated to partici-
pate in research but also exposed to a range of studies and
may be fatigued, thus limiting our generalizability. This
study would be further enriched through inclusion of peri-
natal women belonging to different socio-cultural and lin-
guistic backgrounds. In addition, future research should
also consider accessibility to local web health services by
participants.

It is a strength of this study to report on enrolment as a
proportion of interested participants, which could be fur-
ther strengthened by reporting on proportion of eligible
participants. We acknowledge that participants in this
study may not be representative of the ORIGINS cohort
and the wider population. From a total of 300 potential
participants in this study, only half (n=151) went on to
participate; within this cohort, 130 participants responded
to ‘perceived barriers’ and 119 to ‘perceived enablers’.
Although this can be interpreted as a limitation of this
study, this is also an indication of intervention and/or
research compliance, which is a useful measure of real-
world uptake.

This study was strengthened by the use of a mixed
method design. In analysing quantitative data collection
initially and finding no significant differences between
intervention arms, we analysed the qualitative data as a
uniform data set. Our interpretation of both sets of data
was more robust than exploring either set in isolation. To
enrich the study further, additional questions could be
included about the role of partners in supporting emotional
well-being programmes and enabling regular practice.

Consideration should be given to the unknown impacts
of the COVID-19 pandemic during this time. Throughout
this study, there were periods of enforced lockdown restric-
tions, both locally and globally. This context may have
affected women’s attitudes towards undertaking the train-
ing and perceived benefits, as well as increased reliance
and acceptance of digital interactions. Positive mindsets
may be protective against psychological distress for the
mother and her child, suggesting that meditation-based or
similar training might help support expectant and post-
birth mothers during times of crisis such as the COVID-19
pandemic.’’

Conclusion and implications

According to the World Health Organization (2022),%!
‘Health is a state of complete physical, mental and social
well-being and not merely the absence of disease or

infirmity’. Reaching this human potential depends on
enhancing protective influences during critical or sensitive
developmental stages and reducing or buffering adverse
environmental elements. This means that promoting phys-
ical and emotional resilience in pregnancy and the early
perinatal period requires special attention. Women are
uniquely vulnerable in the perinatal period and benefit
from targeted, accessible information and support with
clear promotional messaging about the potential benefits.
A ‘toolbox of skills’ to apply positive emotions in every-
day settings may greatly assist, particularly in challenging
times. Our findings reinforce the importance of determin-
ing participant preferences in designing engaging inter-
ventions. This is particularly pertinent when considering
the specific needs of the end users and for minimal contact
interventions such as those delivered online. Our findings
contribute to the information required to design practical,
cost-effective, engaging, and effective programmes that
support lasting positive mental health, while also prevent-
ing symptoms of mental health problems. This information
is not only useful for researchers and app developers but
also commissioners, ensuring investments are made in
well-designed, pragmatic programmes. Enabling flourish-
ing in the perinatal period — for the mother and her child
— is of critical importance for public health, to the benefit
of individuals, their families, and society more broadly for
generations to come.
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Table 8. Perceived barriers to online well-being programme (coded by frequency).

Category

Themes

Participant comments

Lack of time

Tiredness

Forgetfulness

Not appealing

No perceived
barriers

Other barriers

Other children

Work

Newborn issues
Other commitments:
housework, family,
study, volunteering
Other reasons

Too tired during the
day

Insufficient sleep
Pregnancy related
Not a priority

Sense of duty

Lack of personal
motivation

Uncertain of benefits
No perceived barriers

No apparent need

Other priorities

Another format
Using other programs

I’'m about to have my second child and unsure how crazy life is about to become.
Time would be my only barrier with having three children.

Being overwhelmed with kids schedules or tiredness

Time out for little me time . . . non-stop appointments and a high need child on my
own with combined ADHD and other soon to be diagnosis limits my time

Busy juggling work and study

e Shift work, unpredictable patterns

e Demands of newborn baby and being first time mum

Everyday household chores
Family commitments

e Health
Partner working away

e Time management

e Levels of fatigue which are increasing as pregnancy progresses could be a factor that
could influence whether someone is able to dedicate a particular time to the program

e Exhausted and too tired and busy

e Lack of sleep

e Sometimes the increased level of progesterone can cause forgetfulness, even with one
reminder through the app or program, it could be a matter of minutes before the task
is forgotten about again.
Forget- last thing on my mind/to do list

e Remembering to incorporate it into every day

e |t feels like another thing to get done.
Staying committed, pressure to stay accountable and if | missed one day here or there
is the program invalid/have | failed or my information no longer valuable

e Personal laziness
Myself and my procrastination would be the only barrier.

o If | feel like it's not benefiting me, | may not be as keen to continue.

e Nothing, | am a counsellor so regularly do meditation myself and encourage my
clients too as well

e None at this stage
| am quite a lazy, laid back person and | can’t see myself completing a program like this.
If | were to suffer from stress, | would be more likely to commit but it isn’t really a
problem for me so | wouldn’t have the determination to complete the program

e My children they come first
Building a house

e  Would personally do better in an in-person course

e | am currently very exhausted and focusing on my hypnobirthing mindfulness tracks. It
may be too much to add in another program while doing hypnobirthing

ADHD: attention deficit hyperactivity disorder.
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Table 9. Perceived enablers to online well-being programme and participant comments (coded by frequency).

Category Themes Participant comments
Improved Mental health ¢ Improved mental health and general outlook
well-being e | am very interested in looking after my mental health and this looks like it would help
towards that
e Mental well-being is something | think | could benefit from so | am keen to see what |
can do to help myself
e Having a positive mindset, not wanting to be depressed
Perceived benefit e Knowing that it will have possible benefits for me and my baby
e The long-term benefits mentally and physical
e Cause it'll make me feel better
Skills development e Skills that can be learnt to cope with stress beyond pregnancy
e Techniques to be more in tune with how I'm feeling and mindfulness and learning how
to switch off and relax.
Self-care and e Positive mind frame, time to work on myself/self-growth
development o Self-care
Mindfulness e | already know of the benefits of mindfulness. | think this is an important field.
e | know the benefits of mindfulness and meditation
Relaxation e The benefits such as feeling more relaxed
e To be more relaxed
Supportive tool e The tools I'll learn from it to support me even more through pregnancy
e Possibly helping my breast-feeding journey
Stress Stress reduction e | used to really enjoy meditation pre babies and | know | could really benefit from
management managing my stress levels better and help improve my mood

Functionality

Track benefits

Improve
relationships

Techniques to deal
with emotions

Prevent PND

Automated
reminders
Brief

Accessible

Other functional
considerations

Seeing results

Being rewarded

Benefit my children

Other relationships

Would like to spend some time working on stress reduction and heading into
parenthood calm and relaxed

Skills that can be learnt to cope with stress beyond pregnancy

| would love to be less stressed and tense!

Techniques to be more in tune with how I'm feeling and mindfulness and learning how
to switch off and relax.

Learning how to deal with my emotions

Also knowing that | have had issues with depression and anxiety in the past, having
tools like this to possibly combat or at least acknowledge and understand the signs of
PPD/PND would be significant.

Automated reminders (notifications) through the app

Having an alarm or reminders for daily practice

Knowing it was short and sharp with opportunities to extend

Not having to commit too much time

If it is done in short sessions so could be completed during baby’s nap time or whilst
feeding

Accessibility (on my phone app)

If it’s easy to access

Convenient

it's free

Ability to complete the program at any time and pause/return if interrupted (by baby)
during the session.

Suggested time of day to complete

As | can see benefits of taking the program with my mental health and ability to
parent | would be happy to participate

Clear benefit

If there were small rewards for say doing 5 days in a row with no gaps etc

Gift vouchers

Knowing that it may help/benefit future children and my child

To help me with the new journey of motherhood, to keep a positive mindset good
for myself and baby

The safety and well-being of my babies (pregnant with twins) would encourage me to
undertake the program

Positive changes in my interactions with others

If | can help someone else

(Continued)
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Table 9. (Continued)

Category Themes Participant comments
Community Connection with o |[f there is a small community of women involved or a Facebook page related to it
of practice others o Community forum with other users
Some face-to-face components along the way to keep self-accountable
Access to e If it was a zoom meeting where there was an instructor. Then you have more
instructor accountability.
e Assistance when required, immediate contact for help

Other Partner support e Support from my partner to focus on my well-being
enablers Healthcare provider e Recommendation from healthcare provider

Opportunistic e When baby is feeding

PND: postnatal depression; PPD: postpartum depression.
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