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Abstract

This feasibility study sought to investigate the impact of an online 9-session Prenatal
Mindfulness Relationship-Based (PMRB) group treatment program upon maternal mental
health (depression, anxiety, and stress), interoception, and mother-infant relationship during
pregnancy and post-partum. The study was designed in two parts 1) a quantitative
examination of pre, post-treatment and 10-12 weeks post-partum measures targeting 13
pregnant women from a non-clinical population and 2) a qualitative exploration of the same
pregnant women'’s experiences of the PMRB program reported during the sessions, including
their birth stories. Responses to an open-ended question about how the program had
supported them during pregnancy, labour/birth and the first post-partum trimester were
summarised using thematic analysis. Women (N = 36) were recruited to the non-randomised
feasibility study and 13 were allocated to the PMRB program. Women were excluded due to
the online recruitment timeframe, missing baseline gestational age and unavailability for the
proposed time. All the allocated women completed the program during pregnancy and the
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baseline and post-treatment surveys. There were 12 women who completed the post-partum
follow-up. Only one participant was lost to the follow up for unknown reasons. Results
revealed an improvement in mindfulness, depression, interoception and mother-infant
relationship post-treatment and at postpartum follow-up. The qualitative analysis led to the
identification of 16 themes, which were organized in four categories describing the experience
of participants. Findings provide preliminary support for the feasibility of the PMRB program
to improve maternal mindfulness, interoception, mental wellbeing and mother-infant
relationship during pregnancy and post-partum. The qualitative evaluation suggested the
PMRB program may help women cope with emotional challenges and be more connected to
their bodies and infant. The program may also help women become more aware of their
unborn infant as a sentient being and the influence of their health and mental wellbeing on
the infant development and health. Furthermore, it may be a facilitator of the mother-infant
relationship during pregnancy and post-partum, promoting infant’s healthy development.
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1. Introduction

Research conducted in recent years showed that depression affected seven to 25% of women
during the prenatal period [1] and 10 to 30% during the postpartum period [2]. Furthermore,
maternal anxiety during pregnancy has been estimated to range from 12 to 39% [1, 3], whereas
postpartum anxiety estimates range between 11 and 20% [4, 5]. A global survey identified a
substantial increase of maternal depression during the COVID-19 pandemic from 15% before the
outbreak began to 41% [6]. In addition, the study found that the number of women reporting
moderate to high anxiety symptoms rose from 29% prior to the pandemic to 72%. Perinatal mental
health problems also have a considerable economic impact. The long-term cost of perinatal
depression, anxiety, and psychosis in the UK is approximately £8.1 billion for each one-year cohort
of births, and their adverse consequences on children £23 billion each year [7], with other countries
facing similar challenges. Perinatal depression and anxiety (PNDA) costs Australia $877 millions
annually, according to a 2019 PwC (Price Waterhouse & Co) Australia analysis prepared for Gidget
Foundation Australia. The estimated cost of the lifetime adverse consequences of the increased risk
of depression, anxiety, and ADHD on children of parents with PNDA is $5.2b
(https://www.gidgetfoundation.org.au/wp-content/uploads/2019/11/Cost-of-PNDA-in-Australia_-
Final-Report). It has been suggested that treating perinatal mental health problems effectively by
promoting health-enhancement programs during pregnancy could save many of the serious long-
term human and economic costs [7-9].

Reducing maternal distress during pregnancy and mitigating the risk for post-partum mental
health disorders is a vital public health priority [7-10]. Maternal stress, anxiety, and depression
during pregnancy and post-partum are reported to have short and long-term consequences for
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women’s health, impact on mother-baby/child interactions, and increase the risk of emotional,
cognitive, behavioural, and social problems in children [11, 12]. Research has found that it is not
only clinical levels of mental disorders in women during pregnancy which are associated with
adverse outcomes for children, but also symptoms at sub-clinical levels related to a range of
common objective stressors and subjective stresses [13]. Considerable evidence that a variety of
ordinary issues in pregnancy - such as relationship difficulties [14], emotional or physical partner
abuse [15], and even daily challenges [16] are associated with poorer outcomes for children,
indicate that interventions targeting both clinical and universal pregnant populations are warranted.

It is well established that maternal mental health problems are key determinants of difficulties
in the formation of the prenatal maternal-infant relationship [17, 18], bonding [19, 20], parental
sensitivity and responsiveness [21] and maternal-infant relationship, particularly emotional
availability [22]. The formation of a bonding relationship between a mother and her infant has been
recognized as laying the foundation for later child development [22]. Associations between high
levels of anxiety during pregnancy and poor quality of maternal bonding at 18 months postpartum
have been found [23]. This is in line with findings showing an association between maternal anxiety
and insecure attachment in young infants, as anxiety may hinder maternal sensitivity [24]. Maternal
depression has been reported to influence a mother’s sensitivity and responsiveness to her infant,
with adverse consequences on the attachment relationship [25].

There is a need for research that provides important information regarding assessment and
support strategies that may be developed during the prenatal period to facilitate optimal mother-
infant relationships [26]. While links between maternal psychological distress in the post-partum
period and difficulties in maternal-infant relationship have been well documented [5, 27], there is
less research investigating the relationship between prenatal psychological distress and mother-
infant relationship in the first post-partum trimester. A deeper understanding of the elements of
interventions that may mitigate the risks of postnatal depression, anxiety and stress could help
maternal health services provide prenatal support programs enabling mothers to cope with the
challenges of the transition to childbirth and parenting. This would minimise the risk of mental
health and mother-infant relationship issues postpartum.

Mindfulness-based programs are a relatively new approach to the prevention and treatment of
mental health problems. Mindfulness is a quality of human consciousness that can be assessed and
promoted. It allows us to witness sensations, feelings, and thoughts as they arise in our body and
mind, as ‘objects’ which can be observed directly without cognitive evaluation or elaboration, thus
enabling us not to feel overwhelmed by them. This compassionate awareness also reduces our
automatic, habitual reactions to what is happening and allows for more space between the trigger
and the response [28]. This non-reactivity fostered by mindfulness is a quality that enables people
to ‘let go’ of the thoughts and emotions that would otherwise trouble the mind unnecessarily [29].
Mindfulness involves techniques that help cope with worry by helping an individual attend to the
present rather than the past and the future [30]. For pregnant women and new mothers facing the
challenges and stress of a significant period of transition, such skills may be of particularimportance.

Many parents find themselves beset by everyday preoccupations and expectations, which
generate stress and dissatisfaction with their lives. Parents’ distress curtails parents’ emotional
availability towards their infants and relationship with them, which is supportive of infants’ health
and development [22]. By practicing present-moment awareness of both their child and their own
thoughts and emotions without judgement and accepting them for what they “are”, the parents
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may develop protective psychological strategies [31, 32]. Contemplative traditions of mindfulness
training have always focused upon the relational aspects of mindfulness (how people relate to
others and themselves). Studies have shown that mindfulness training leads both to greater
attention and increased self-compassion and empathy, and that these facets independently predict
mental health outcomes [33, 34].

Mindfulness is a multi-dimensional concept that can be understood in a variety of ways and
applied in a variety of contexts. In particular, it has been used for stress reduction [Mindfulness-
Based Stress Reduction (MBSR)] [28], depression and relapse prevention [Mindfulness-Based
Cognitive Therapy (MBCT)] [35], and in childbirth and parenting [36]. Support programs during
pregnancy, such as mindfulness-based therapies, have shown positive outcomes, primarily in
reducing parental stress, anxiety, and depression [3, 36-38]. Antenatal maternal mindfulness has
been associated with better self-regulation and lower levels of negative affect in 10-month-old
infants [39]. Associations between maternal mindfulness and response to infant stress with reduced
reactivity have been identified [40, 41]. Furthermore, correlational longitudinal investigations
spanning pregnancy and early childhood have provided evidence of the benefits of prenatal support
programs on two generations [42]. In addition, higher levels of mother’s self-reported use of
mindfulness during pregnancy were found to be associated with maternal report of lower levels of
infant self-regulation issues and negative affectivity [39].

Thus, these findings suggest that maternal prenatal mind state, mood, and behaviour are likely
to influence infant stress physiology and behaviour. Therefore, participating in a mindfulness-based
program that significantly reduces levels of stress, depression, and anxiety and improve maternal
health and wellbeing could reduce the risk for psychological disorders and even health problems in
the infant and child. A range of treatment programs [43] have revealed promising results in
promoting maternal-infant attachment during pregnancy, including psychoeducation [44] and yoga
sessions combined with mindfulness [45]. Mindfulness appears to be a protective factor fostering
positive attachment and child development and behaviour outcomes [31, 41, 46].

There remains a need to consider the influence of antenatal mindfulness on mother-infant
relationship during pregnancy and in the first post-partum trimester. Both maternal mental issues
and mother-infant relationship difficulties post-partum could be addressed in the future by support
strategies that target mindfulness during pregnancy [3].

Despite the growing interest in interoception for its significant relevance in the study of mind-
body approaches and human health [47-49], little research has examined the influence of
interoception in pregnant populations. Mothers’ capacity to interocept and interpret has been
associated with her capacity to respond to the infant’s bodily cues, which is a requirement to meet
the infant’s developmental needs [50]. If pregnant mothers suffer from stress, depression and/or
anxiety, this has been found to impact upon their interoceptive abilities [51], and thus their capacity
to respond to their infant’s need, affecting the future co-regulating processes within the mother-
infant relationship [50, 52]. Based on this evidence, it may be necessary to investigate whether
interoception can be an effective predictor tool for early detection of mental health disorders such
as depression, anxiety, and stress during pregnancy and postpartum as well as mother-infant
relationship difficulties.

Emotional availability has been considered a good postnatal indicator of a well-functioning
mother-infant relationship [53]. Findings indicate the importance of emotional availability in the
postpartum period and early parenthood as well as the need to support emotional availability in
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parenthood [54]. Good emotional availability [53, 55] in the first year of life indicates well-attuned
preverbal interactions between infant and parent; that is, a well-functioning parent-infant
relationship [54]. These parental abilities and preverbal communications are key factors in parent-
infant relationship and are essential contributors to infant development [56]. Mothers with
depressive symptoms have been found to less likely verbally engage and attune with their infants
and interpret their body cues, and more likely to manifest irritable behaviour with them [57].
Therefore, maternal mental health issues are reported to have an impact on maternal-infant
emotional availability, which highlights the need for support during this crucial time for infant’s
development of a healthy relationship with the caregiver. Gaining an improved understanding of
the effects of a mindfulness relationship-based program on post-partum emotional availability may
highlight support strategies to promote better mother-infant relationship, potentially leading to
more positive outcomes for children.

A qualitative exploration of participants’ experiences is also needed to improve our
understanding of pregnant women’s experiences of prenatal mindfulness-based training. In
previous qualitative research, women have reported the benefits they experienced from pausing
and breathing, developing an attitude of acceptance, and being in the present moment and that
these are all core aspects of mindfulness they have used to help them cope with pregnancy,
childbirth, and parenting [58]. These identified themes are consistent with those of earlier
gualitative analyses, especially acceptance [59, 60]. The value of having a supportive group
experience has also been highlighted [60]. The qualitative component of another study also
supported the quantitative findings, indicating the potential of mindfulness practices to significantly
improve women’s wellbeing during pregnancy [61]. It revealed that mindfulness can positively
influence the lives of some pregnant women, that individuals engaged with the program in different
ways, using different levels of meditation and different types of mindfulness practice. Changes
attributed to mindfulness practice by the study participants included an improved ability to observe
and make more considered responses to challenging situations rather than being caught in negative
thoughts and emotions and escalating them with damaging consequences. Participants also
reported improvements to interpersonal relationships, sleeping patterns, and mood and quality of
life.

While these data are promising and improve our understanding of pregnant women’s
experiences of prenatal mindfulness training, there is a gap in the literature regarding pregnant
women'’s experiences of their relationship and communication with their developing infant and the
influence of this perception on birth, breastfeeding, and bonding in the first postpartum trimester.
Gaining an understanding of the subjective experiences of pregnant women and factors that
contribute to program adherence is important for designing effective programs to support maternal
wellbeing and mother-infant relationship during pregnancy and post-partum. Therefore, a
qualitative analysis has been helpful for further exploration of the PMRB program as a mental health
and mother-infant relationship support strategy.

1.1 The Prenatal Mindfulness Relationship-Based (PMRB) Program

The current program [Prenatal Mindfulness Relationship-Based (PMRB)] was informed by the
three key programs [28, 35, 36], the researcher’s teaching training with Youth Mindfulness and
recent findings of mindfulness and prenatal psychology, in particular evidence of the unborn infant
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as a sentient being, capable of engaging in bidirectional interactions and communications with the
mother [62-64]. Modifications were made to some components, such as the mindful movement
component, and other elements were introduced, such as prenatal psychology education and
awareness of the unborn infant’s relational and communication abilities, to ensure they were
appropriate for pregnant women. To our knowledge, there has been no previous program focused
on the prenatal relationship and based on evidence of mindfulness and prenatal psychology. The
PMRB program was the first to test the influence of maternal awareness of the unborn infant as a
sentient being and mother-infant relationship during pregnancy on postnatal outcomes. The
program was designed to test its feasibility and acceptability in a PhD project. It has been developed
by the PhD researcher through her work with expectant parents and their infants and first described
in her book [65].

The PMRB program is a 9-session mindfulness-based program focused on mother-infant
embodied relationship and communication during pregnancy developed specifically for pregnant
women. The sessions took place online, run for two hours and occurred weekly for eight weeks
during pregnancy. There was one session 10-12 weeks post-partum. Participants were encouraged
to attend all sessions and not miss more than two sessions if necessary. Most participants missed
one or two sessions due to a meeting with the midwife or gynaecologist or family commitments.
Everyone attended approximately 80% of the course. Participants were introduced to the
mindfulness approach and strategies, including formal and informal mindfulness practices, prenatal
and birth psychology, including consciousness of the unborn baby as a sentient being, and home
practice.

The mindfulness facilitator was a female mental health professional (clinical psychologist
specialized in the prenatal and perinatal field as well as PhD candidate conducting the current study)
with specific training in the facilitation of mindfulness groups. Appropriate referral pathways where
necessary were provided on the Participant’s Information Sheet. No reports of adverse effects were
received.

Key features of the program are described in the program manual which was developed as part
of the PhD pilot study [66]. This outlines the main activities for each session, the time allocated for
each activity and the purpose of each activity. Each session included a weekly discussion topic about
mindfulness and prenatal and birth psychology, a discussion of home mindfulness and ‘baby
connect’ practices, a space for breathing exercise, and formal meditation practice and feedback on
the experience at the end of the session.

See Table 1 for a concise description of program content.

Table 1 Components of the Prenatal Mindfulness Relationship-Based (PMRB) program.
Prenatal Psychology Education integrated with each session’s topic.

Sessions .
Focus of session
number
1 Introduction to Prenatal Psychology and discovering the present moment
2 Everything is mindfulness
3 Discovering embodiment, stress and how it affects us
4 Learning acceptance and emotional availability
5 Self-compassion, self-love and intentionality
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6 Cultivating nurturing emotions and conscious communication in the womb
7 Letting go
8 A mindful pregnancy, birth and life
9 Postpartum reunion and birth story
1.2 Current Study

The current study was designed to inform the development of a health-enhancement and clinical
protocol and framework for an effective, enduring and low-cost prenatal program for improving
maternal mental health (reducing depression, anxiety, and stress) and mother-infant relationship
during pregnancy and post-birth among pregnant women of a non-clinical population. The current
study aimed to assess whether pregnant women’s mindfulness, mental health, interoception and
the relationship with their infant during pregnancy and post-partum improved following completion
of the 9-session PMRB program. The study also aimed to evaluate the impact of the PMRB program
across time, including between pre-treatment, post-treatment during pregnancy, and 10-12 weeks
post-partum follow-up. Finally, the study aimed to explore the participants’ subjective experience
of the program [67]. It was hypothesized that, at post-program the participants would report
increased mindfulness and interception, reduced depression, anxiety, and stress, and improved
mother-infant relationship during pregnancy and post-partum, indicated by increased emotional
availability. Furthermore, it was hypothesized that these program effects would be maintained at
10-12 weeks post-partum follow-up and be consistent with the participants’ reports of their
experience of the PMRB program.

Qualitative information was collected from participants during the prenatal sessions and a 10-
12-week postpartum reunion. The objectives of this qualitative investigation were: 1) To describe
pregnant women’s experiences in the PMRB program to mitigate the risk for psychological disorders
during pregnancy, labour/birth and for mother-infant relationship difficulties; 2) To explore the
influence of pregnant women’s awareness of the unborn infant as a sentient being and connection
with him/her.

An in-depth qualitative enquiry on the participants’ subjective experiences may be beneficial in
identifying elements of prenatal mindfulness training focused on mother-infant relationship that
could be helpful or not helpful for mental health and mother-infant relationship post-partum. The
use of the open-ended question, “How has the program supported (or not supported) you during
pregnancy, labour/birth and the first post-partum trimester?”, to elicit personal accounts of
participants’ experience of the program, aimed to provide insights into the possible mechanisms by
which improvement occurred.

2. Methods
2.1 Procedure

Ethical approval of the study was provided by the Bond University Human Research Ethics
Committee (BUHREC) in 2021 prior to commencement. Pregnant women were invited through
advertisements on the social media to participate in an e-health feasibility study, including the
participation in the PMRB program and completion of a self-report questionnaire package consisting
of empirically established measures at three timepoints via an electronic link (Qualtrics). The
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package consisted of a socio-demographic questionnaire and five questionnaires for the first survey
at 20+ weeks gestation before the first session of the program (detailed below). Participants
received requests for the completion of the same questionnaires at approximately 36 weeks’
gestation after last session of the program via email. Participants would then be invited via email to
complete a post-birth questionnaire package with the same questionnaires, excluding the Maternal-
Fetal Attachment Scale (MFAS) and including the Emotional Availability Self-Report (EA-SR) at 10-12
weeks postpartum follow-up. If no response was received after three email communication
attempts, follow-up was aborted. Participants were offered a $25 reward at the end of the study
Figure 1 displays the time points (T1, T2, and T3) with baseline, post-program, and post-partum
follow-up.

Tl T2 T3
Pre-Program Post-Program Post-Partum

| | | I
| | | |

2" Trimester

rd : .
(20+ weeks 3(35{;2:&2? Birth 10-12 Weeks Post-Birth
geutation) gestation)

Session 9 - Reunion

8-week Program
Figure 1 Time Points T1, T2, and T3.
2.2 Participants

Women were eligible to participate in the study if they were: (a) aged 18 or older; (b) 20+ weeks
gestation and 26-weeks at onset of program; (c) had sufficient English and intellectual proficiency
to understand and complete the questionnaires; (d) did not receive antenatal care from specialized
clinics, irrespective of parity and ethnicity; (e) from Australia. Of 36 pregnant women who gave their
consent to participation, only two groups of five (Group A) and eight participants (Group B) could
be formed due to these participants’ availability for the proposed weekday and gestational age
required to commence the program. Thirteen pregnant women at 20+ weeks gestation completed
all the surveys and participated in the PMRB program during pregnancy. Only one woman did not
attend last session at 10-12 weeks post-partum and complete the follow-up. All the other twelve
women provided their birth story and feedback on how the program had supported them during
labour/birth and the first postnatal trimester. Demographic characteristics of the participants are
described in Table 2.

Table 2 Demographic Profile of Participants (N = 13).

Individual-Level Variables n % (2dp)
Age
25-29 3 23.08
30-34 7 53.85
35-39 2 15.38
40-45 1 7.70
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Marital Status

Married 11 84.62

In a Relationship 2 15.38
No. of People in Household

One 1 7.70

Two 9 69.23

Three 3 23.08
Highest Level of Education

Vocational/Technical College 3  23.08

Bachelor’s Degree 6 46.15

Master’s Degree 2 15.38

Doctoral Degree 1 7.70

Other 1 7.70
Primary Area of Employment

Full-Time 6 46.15

Part-Time 3 23.08

Casual 2 15.38

Hours Per Week
10-20 1 50.00
20-13 1 50.00

Unemployed 1 7.70

Student 1 7.70
Household Total Annual Income

0-40,000 1 7.70

60,001-80,000 1 7.70

80,001-100,000 4 30.77

100,001+ 7 53.85
Level of Carer Responsibility

Primary Carer 38.46

Equal Responsibility 51.54
Pregnancy Planned

Yes 11 84.62

No 2 15.38
Pregnancy Wanted

Yes 13 100.00
Undergone Fertility Treatment

No 10 76.92

Yes 3 23.08
Current Number of Children

One 13 100.00
Pregnancy Complications

No 11 84.62

Yes 2 1538

Page 9/30



OBM Integrative and Complementary Medicine 2024; 9(1), doi:10.21926/obm.icm.2401001

Gestational Diabetes 1 50.00
Placenta Cyst 1 50.00

Note. N = total number of participants, n = number of participants in the corresponding
category, % = percentage of N in the corresponding category.

Participants’ age ranged from 25 to 40 years (M = 32). The majority of women were primiparous,
three having another child, married, from middle to upper class socioeconomic backgrounds (based
on the IRSAD) and from vocational/technical college to doctoral degree educational level, with the
majority holding a bachelor’s degree. Nearly half of the women were in full-time employment, a
guarter in part-time employment, two in casual employment, one was unemployed and one a PhD
student. Eleven pregnancies had been planned, and two unplanned. All the pregnancies were
wanted. Of thirteen participants, ten did not have fertility/infertility treatments and eleven did not
have any pregnancy complication by the time of enrolment. Figure 2 describes the study
recruitment and dropout from the enrolment phase through to the analysis.

[ Enrollment ]

Assessed for eligibility (n=36)

L 2
Excluded (n=23)
+ MNotmeeting inclusion criteria (n=4}
+ Declined to participate (n=5}
+ Otherreasons (due to online recruitment timeframe,
participants’' un availakility for the propesed time, and
missing baseline gestational age)

]

Allocated (n=13)

| Allocation |

2

Allocated to 9-session PMREEB program (n=13)
+ Completed prenatal 8-session PMREB program and post
treatment Survey 2 (n=13)

+ Completed 10-12 weeks post-partum follow-up and Survey 3
(n=12)

[ Follow-Up ]

¥

Lostto post-partum follow-up (n=1)
Discontinuad program for unknown reasan (only post-partum
session). Completed the prenatal 8-session program)

nalysis
[ e ]

Analysed (n=13 atbaselineand post-program during
pregnancy andn=12 post-partum for follov-up)
+ Excluded from analysis (n=1 but only post-partum}

Figure 2 Consort participant flow diagram of PMRB program feasibility.
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2.3 Measures

The outcome measures were divided into three categories: measures for mental health,
measures for mother-infant relationship and measures for maternal personal development. The
self-report questionnaire package is described below.

2.3.1 Socio-Demographic and Birth/Post Birth Questionnaires

Socio-demographic information (e.g., relationship status, number of children, and household
income level) was collected from participants at baseline before the first survey at 20+ weeks
gestation. Information surrounding type of birth, gestation length, birth weight,
breastfeeding/feeding, pregnancy complications (e.g., pregnancy-induced hypertension,
gestational diabetes, preterm labour) was collected at follow-up before the third survey at 10-12
weeks post-partum.

2.3.2 Maternal Mental Health Measures

Three different outcomes assessed mental health: depression, anxiety, and stress.

The Edinburgh Postnatal Depression Scale (EPDS) [68]. It is one of the most widely used self-
report screening tools designed to detect depressive symptoms, particularly during the perinatal
period, although it has also been widely used during pregnancy [69]. Pregnant women are required
to select the statement which reflects how they have felt in the past 7 days, such as, “I have looked
forward with enjoyment to things”, As much as | always could; Rather less than | used to; Definitely
less than | used to; Hardly at all. The scale consists of 10 Likert-type items scored from 0 to 3 on a 4-
point Likert scale and scores are summed to get an overall score, with some items reversed scored
[70], with a maximum score of 30. A higher EPDS score represents an increased risk of depressive
symptoms. The scale has shown adequate internal consistency, test-retest reliability, and validity,
in previous studies [70, 71].

The Depression Anxiety Stress Scale-21 (DASS-21) [72]. The self-report DASS-21 was used to
assess symptoms of depression, anxiety, and stress over the past week. DASS-21 contains seven
items for each of the three subscales (total of 21 items), and items are rated on a four-point Likert
scale ranging from 0 = never to 3 = almost always, with higher scores being indicative of higher levels
of depression, anxiety, or stress [73]. DASS-21 has adequate reliability and validity, as evidenced in
a number of outcomes studies [72, 74]. The DASS-21 has also been considered useful to evaluate
psychological distress in the prenatal and perinatal period, as it showed adequate reliability and
validity [75].

2.3.3 Maternal-Infant Relationship Measures

Two different measures assessed mother-infant relationship during pregnancy and post-birth:
the Maternal-Foetal Attachment Scale (MFAS) [76] and the Emotional Availability Self-Report (EAS)
(EA-SR) [77].

The Maternal-Fetal Attachment Scale (MFAS) [76]. The 24-item MFAS provided an assessment of
pregnant women’s engagement with behaviours indicative of an emotional connection and
interaction with their unborn baby, such as talking to the baby and massaging the stomach where
the baby is [76]. The MFAS comprises five subscales: role taking, differentiation of self from the
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foetus, interaction with the foetus, attributing characteristics to the foetus, and giving of self. Each
item is scored on a 5-point Likert-type scale with options ranging from 1 (strongly agree/definitely
yes) to 5 (strongly agree/definitely no). The total scale score ranges from 24 to 120, with higher
scores indicating more favourable maternal-foetal attachment. The MFAS is a frequently and
internationally used instrument in prenatal studies [78]. The MFAS has been found to have good
reliability [71, 76].

The Emotional Availability Self-Report (EA-SR) [53, 77]. The 36-item self-report was used to assess
maternal emotional availability, a measure that is considered a good indicator of a favourable
mother-infant relationship during the first year of a child’s life [54]. The EA-SR comprises five
subscales: Capacity to Involve the Parent, Mutual Attunement, Affect Quality, Intrusiveness, and
Hostility. Each scale is rated on a 5-point Likert scale: (0) Not agree at all, (1) Rather not agree, (2)
Neutral (3) Rather agree (4) Totally agree. Two scales, Intrusiveness and Hostility, refer to the parent
contribution to the relationship as perceived by the parent. One scale, Capacity to Involve the Parent,
refers to the child’s contribution to the relationship as perceived by the parent. Two other scales,
Mutual Attunement and Affect Quality, refer to both parent and child’s contribution to the
relationship. An example of the included items is, “l do understand my child, when he or she cries”
(Mutual Attunement). The EA-SR is a psychometrically sound measure, with good reliability and
convergent validity [54, 77].

2.3.4 Maternal Personal Development Outcome Measures

Two different outcomes assessed maternal personal development during pregnancy and post-
birth: the Five Facets Mindfulness Questionnaire (FFMQ; [79, 80]) exploring the level of maternal
mindfulness and the Multidimensional Assessment of Interoceptive Awareness, Version 2 (MAYA-2;
[81]), measuring maternal interoception (or interoceptive awareness).

The Five Facets Mindfulness Questionnaire (FFMQ) [79]. The FFMQ contains 39 items, scored on
a Likert-scale of 1 (Never or very rarely true) to 5 (Very often or always true), with higher scores
indicating greater mindfulness. These items capture five facets of mindfulness: observing,
describing, acting with awareness, nonjudgment of inner experience, and nonreactivity to inner
experience. An example question from the Acting with Awareness subscale is “It seems | am ‘running
on automatic’” without much awareness of what | am doing”. The measure, widely used in diverse
populations, has shown high levels of internal consistency and convergency and discriminant validity
when used in nonclinical samples [80]. The FFMQ has showed good reliability and validity in a
number of outcome studies of pregnant women [23, 81].

The Multidimensional Assessment of Interoceptive Awareness, Version 2 (MAYA) [81]. The new
version 37-item MAIA-2 consists of eight scales corresponding to its 8-factor structure. These are
labelled Noticing, Not-distracting, Not-Worrying, Attention Regulation, Emotional Awareness, Self-
Regulation, Body Listening, and Trust. The two items were added to improve internal consistency
and make it a valid measure of interoception [82]. MAYA has been widely used in research and
clinical contexts and is the mostly widely used self-report measure of interoceptive bodily
awareness. Despite the growing interest in interoception for its significant relevance in the study of
mind-body approaches and human health [47, 49], little research has examined the psychometric
properties of interoception in pregnant populations. A pilot study found significant correlations
between interoceptive awareness and anxiety [51], showing good validity of this instrument.
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3. Results
3.1 Quantitative Analysis and Results

Statistical data analysis was performed using Statistical Package for Social Sciences (SPSS) version
28 [83]. An alpha coefficient of 0.05 (*p < 0.05) was used to assess the significance. Four one-way
repeated measures ANOVAs were conducted on 12 participants who completed all the three
surveys to determine the presence of statistically significant differences between the dependent
variable mean scores across three points time. Additionally, a one-way repeated measures
MANOVA was conducted on 13 participants to compare dependent variable mean scores across T1
and T2.

Prior to conducting the main analyses, the data was visually screened for any missing variables,
or data entry errors, which was corrected. In circumstances where there was more than 5% of the
data missing for a participant, the participant was excluded from the dataset [84]. One participant
was excluded from the three-time point ANOVA analysis dataset due to insufficient information
provided at T3, however, this participant was utilized in a MANOVA analysis between T1 and T2.
Table 3 displays the means and standard deviations for the dependent variables at Baseline (T1),
Post-Program (T2) and Follow-up (3). Figure 3 displays the image on Scatter Plot of the mean scores
measured on FFMQ, EPDS, DASS-21 and MAIA-2 from Time 1 to Time 2 to Time 3 (N = 12).

Table 3 Means and standard deviations for the dependent variables at Baseline (T1),
Post-Program (T2) and Follow-up (T3).

ANOVA (n=12) MANOVA (n = 13)
Scale Time 1M (SD) Time2M (SD) Time3 M (SD) Time1 M (SD) Time 2 M (SD)
FFMQ 120.83 (20.06) 143.25(21.16) 138.58 (21.74) 121.46(19.34) 142.92 (20.30)
EPDS 19.25(2.93) 16.33 (3.94) 17.08 (4.87) 19.23 (2.80) 17.31 (5.15)
DASS-21 36.00 (9.76) 30.33(7.19) 30.50 (7.78) 35.62 (9.45) 30.62 (6.96)
MAIA-2  112.58 (33.46) 135.25(25.32) 127.58 (22.83) 112.62(32.04) 134.31(24.48)
MFAS - - - 89.38 (14.15) 101.23 (11.88)
Note. FFMQ = Five Facet Mindfulness Questionnaire; EPDS = Edinburgh Postnatal Depression
Scale; DASS-21 = Depression Anxiety Stress Scale-21 Short Form; MAIA-2 = The Multidimensional
Assessment of Interoceptive Awareness, Version 2; MFAS = The Maternal-Foetal Attachment
Scale.
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Figure 3 Mean Scores Measured on FFMQ, EPDS, DASS-21 and MAIA-2 from Time 1 to
Time 2 to Time 3 (N = 12).

Four within-subjects ANOVAs were run between T1, T2, T3 to explore the effects that the
Prenatal Mindfulness- Relationship-Based (PMRB) program had on maternal mindfulness, mental
health, in particular depression, anxiety, and stress, and interoception during pregnancy and post-
partum. Univariate analysis on FFMQ indicated a significant difference in mindfulness scores F (2,
11)=7.97, p =0.009, partial n?> = 0.615. Univariate analysis on EPDS indicated a significant difference
in depressive scores F (2, 11) = 11.91, p = 0.002, partial n? = 0.704. Univariate analysis on DASS-21
did not indicate a significant difference in depressive, anxiety, and dress scores F (2, 11) = 2.62, p =
0.121, partial n? = 0.344. Univariate analysis on MAIA-2 indicated a significant difference in
interoceptive awareness scores F (2, 11) = 10.67, p = 0.003, partial n?=0.681. These results indicated
that mindfulness and interoception scores significantly increased (p < 0.05) from pre-treatment to
immediately following treatment and 10-12 weeks post-partum follow-up. No significant
differences were found between post-treatment and follow-up (the p values were on the threshold
of significance), suggesting mindfulness and interoceptive scores increased and remained stable
over time. Results suggest a similar pattern for depressive scores (EPDS), with pre-treatment scores
significantly higher than immediately post-treatment and post-partum follow-up, and no
significance difference between post-treatment and follow-up; depressive symptoms reduced and
maintained consistent over time.

A within-subjects MANOVA was run between T1 and T2 to explore the effects that the PMRB
program had on maternal mindfulness, mental health, interoception, and mother-infant
relationship during pregnancy, referred to as maternal-foetal attachment by the MFAS. Using Wilk’s
A, the MANOVA demonstrated a significant multivariate main effect F (1, 12) =5.19, p =0.020, partial
n? = 0.764, indicating that there was a significant difference in participants’ overall scores T1 and T2.
Univariate follow ups on FFMQ indicated a significant difference in mindfulness scores F (1, 12) =
17.32, p = 0.001, partial n?> = 0.591. Univariate follow up on EPDS did not indicate a significant
difference in depressive scores F (1, 12) = 2.64, p = 0.130, partial n> = 0.180. Univariate follow up on
DASS-21 did not indicate a significant difference in depressive, anxiety, and stress scores F (1, 12) =
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4.63, p = 0.052, partial n? = 0.278. Univariate follow up on MAIA-2 indicated a significant difference
in interoceptive awareness scores F (1, 12) = 14.34, p = 0.003 partial n? = 0.554. Univariate follow
up on MFAS indicated a significant difference in maternal-foetus attachment F (1, 12) = 26.84, p =<
0.001, partial n2 = 0.691.

Using Wilk’s A, univariate analysis on the subscales on the DASS indicated a difference in
depression scores F (2, 11) =3.49, p =0.071, partial n? =0.411, but this was not significant. Univariate
analysis on the anxiety subscale scores indicated a significant difference F (2, 11) = 7.48, p = 0.010,
partial n? = 0.599. Lastly, univariate analysis on the stress subscale did not reveal a significant change
across time F (2, 11) = 3.06, p = 0.092, partial n?> = 0.380. Results indicated that participants’ anxiety
(as subscale) significantly decreased from pre-treatment to immediately after the treatment and
follow-up. Table 4 displays the means and standard deviations for T1 T2 and T3 for the DASS
subscales.

Table 4 Means and standard deviations for T1 T2 and T3 for the DASS subscales.

DASS-21 Subscales M (SD)

T1. Depression SS 10.58 (3.15)
T2. Depression SS 8.50(1.62)
T3. Depression SS 9.42 (2.91)
T1. Anxiety SS 10.83 (3.10)
T2. Anxiety SS 9.58 (2.31)
T3. Anxiety SS 8.58 (1.44)
T1. Stress SS 14.58 (4.60)
T2. Stress SS 12.25 (4.14)
T3. Stress SS 12.50 (4.34)

Note. DASS-21 = Depression Anxiety Stress Scale — 21; SS = Subscale

An individual analysis was performed on participants’ mean scores of maternal emotional
availability, as the measure can only be used in the postnatal period. Therefore, a comparison
between the MFAS and EA-SR could not be performed. The individual results of EA-SR indicated that
participants reported mean score of maternal emotional availability post-partum close to the Non-
Depressed Sample mean score. Specifically, the mean scores of the subscales Mutual Attunement,
Child Involvement, and Affect Quality were all higher than those of a depressed sample and close
to the mean scores of a non-depressed sample. Intrusiveness mean score was lower than in a
depressed sample and non-depressed sample. Table 5 displays EA-SR score means comparing to
sample mean to Depressed and Non-Depressed Clinical Sample Means.

Table 5 EA-SR Comparing to Sample Mean to Depressed and Non-Depressed Clinical
Sample Means.

Subscale Study M Depressed Sample M Non-Depressed Sample M
Mutual Attunement 38.92 31.52 40.41
Child Involvement 38.50 32.36 35.85
Affect Quality 22.33 21.32 23.86
Intrusiveness 18.58 22.32 21.06
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11.33 4.98 5.06
Compared to data extracted from Nicole Vliegen, Patrick Luyten & Zeynep Biringen (2009) A

Hostility

Multimethod Perspective on Emotional Availability in the Postpartum Period, Parenting: Science
and Practice, 9:3-4, 228-243, DOI: 10.1080/15295190902844514.

3.2 Qualitative Results

This study also conducted an in-depth exploration of pregnant women’s experiences of the 9-
session prenatal mindfulness relationship-based (PMRB) program. Information about pregnant
women’s experiences of the PMRB program was collected during the sessions, including their birth
stories. Responses to an open-ended question about how the program had supported them during
pregnancy, labor/birth and the first post-partum trimester were summarised using a thematic
analysis. A thematic analysis involves developing themes and categories from transcripts [85].
Sixteen themes were identified and organised in four categories: 1) Expectations and motivations
(healthy pregnancy and mental health, non-medicalised birth, contribution to the field); 2)
Experiences of the PMRB program (positive experiences, shared experience, engagement with
mindfulness practices, pain, stress, and anxiety relief); 3) Changes attributed to the mindfulness
practice (increased mindfulness/self-awareness, stop look listen, embracing the moment,
acceptance); 4) Changes attributed to the PMRB program (a new way of responding to stressors,
trusting the process, connecting to body, breath, and unborn infant, awareness of the unborn infant
as a sentient being). Table 6 displays the identified categories and themes.

Table 6 Categories, themes, and examples.

Category/theme and description Examples

“Just thinking of my baby’s well-being as
affected by my health has motivated me to
persevere with the course attendance and

Expectations and motivation (healthy
pregnancy and mental health, non-medicalized
birth, contribution to field).

Women frequently talked about the desire for a
healthy pregnancy as motivation to attend class
as they believed the PMRB program would help
them cope with challenges and be good for
their health as well as the baby. Knowledge
about the baby as a sentient being provided by
the course also increased their motivation to

home practice, despite working late and being
tired”.

“I had no idea what to expect and was unsure
whether enrolling but just wanted to learn a
new way of dealing with things and be better
prepared for my second birth than last time
when | had a caesarean.

“My joy would be having a home birth and my
fear is being transferred to a hospital and
having my birth disturbed”.

“Lots of hard work is going into this study, but
it could help to empower women to take

complete the course. Most women reported
having signed up to the program as they
wanted an intervention-free birth and four
reported to be willing to contribute to research
that is much needed to improve pregnancy and

responsibility for their birth and not to be
birth care. P ¥

afraid of it but to trust in its perfect design”.

Experiences of the PMRB program (positive
experiences, shared experience, engagement
with mindfulness practices, pain, stress, and

“During the program | took all the information
and used it during labour and birth. Baby was
very calm when he came. It was amazing!”.
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anxiety relief). All women reported
participating in the PMRB program was a
positive experience and enjoyed the course.
Most participants reported a sense of unease
to share their stories during the first two
sessions when the group was forming. One of
the reported benefits of sharing time and
stories with the group was to feel their own
experience and challenges were common.
Participants reported different ways of
engaging with the mindfulness practice. Some
mentioned they were finding it a bit challenging
to focus attention on the breath and body
sensations for an extended time, calm their
mind and stop thinking during the first two
sessions. However, they could see the benefits
of practising regularly. The variety of exercises
and practices during the course and at home,
including those fostering the connection with
the baby, was considered a strength of the
program, as it allowed participants to have
different experiences with the mind, body, and
developing baby. Women generally felt it was
easier to use mindfulness in daily activities and
in group than formally practicing it.

“It was good to listen to other women’s
experiences and feel in a safe place where
you could feel comfortable to talk about your
feelings”.

“I really enjoy the meditation baby/connect
practice at the end of each session because |
can be guided and more easily focused and
find a holding space”.

“Becoming aware it is not easy to love
yourself and we can practice it to learn not to
be harsh to ourselves, for instance, by feeling
angry, guilty, self-judgmental, has been a
revelation”.

“I'like practising any time of the day. |
particularly like the Baby Connect practice, as
| can always connect with my baby in many
ways, for instance talk to him while driving”.
“Breastfeeding was a bit painful at the
beginning but then settled and became
enjoyable thank to the mindfulness practice
and belief in giving health foundations to the
baby”.

attributed to mindfulness practice (increased
mindfulness/self-awareness, stop look listen,
embracing the present moment, acceptance).
Women mentioned mindfulness practice
increased ‘mindfulness’ or bodyself awareness,
which helped them pay attention to what was
going on in their body and mind, including their
developing baby. They referred to their ability
to stop and notice sensations, feelings,
thoughts, and consciously respond rather than
reacting impulsively, which is one of the core
abilities learnt with mindfulness practice. Being
connected to the present moment is one of the
core qualities of mindfulness practice, and in
fact this theme emerged with consistency from
the data. Participants described how present
moment awareness gad helped them in
everyday life during pregnancy, labour/birth
and in the interactions with the baby. They

“The mindfulness abilities learnt during the
course helped me deal with the baby’s
challenges with calm and acceptance”.

“The mindfulness practice, both formal
meditation and informal practice, taught me
the importance and benefits of being mindful,
both in pregnancy and everyday life, and how
the increased mindfulness helps me connect
with my body and baby”.

“I have learnt to pause and not react
immediately when my child has a tantrum but
to create a space to listen to his emotion. |
can now understand him better and connect”.
“When the baby cries, rather than being
annoyed and questioning what | have done
wrong or is wrong with him, being triggered
or trying to fix it, | take a breath and calm
down, thinking nothing is wrong, it is what it
is and just being with the baby:”
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mentioned that not being distracted but being
present in their bodies during pregnancy
helped them connect with the baby and stay
calm, and during labour helped them go
through every contraction rather than resisting.
The idea of acceptance or ‘surrender’ emerged
particularly strongly from participants’ reports
that they felt more able to accept things as
they were rather than struggling with how they
would like things to be.

“Mindfulness practice helped me feel the
arising emotion, let it happen, be present with
what was arising in my body without holding
back, fighting or regretting having had an
emergency caesarean because of the fear that
the scar from my previous caesarean would
rupture”.

Changes attributed to the PMRB program (a
new way of responding to stressors, trusting
the process, connecting to body, breath, and
unborn infant, awareness of the unborn infant
as a sentient being).

Women reported to have learnt to be with the
challenging thoughts, emotions, and
behavioural patterns. Rather than being
overwhelmed by negative thoughts and
emotions and letting them escalate to
destructive levels by reacting impulsively,
women were able to step back, take a breath,
observe, and consciously choose a more
considered response. Women frequently spoke
about how knowing that the baby is responsive
to their mental states was a strong motivation
to reduce their overthinking and worries.
Participants spoke about how the PMRB
program taught them to trust the process of
pregnancy, labour/birth, breastfeeding and
bonding. They frequently talked about how
coming back to their body, breath, and
connection with their baby helped them deal
with challenging emotions or situations.
Becoming aware of the unborn baby as active
agent, participant in the communication with
the mother and responsive to her emotional
states is one of the core concepts of the PMRB
program. Therefore, it is not surprising that this
theme emerged particularly strongly from the
data.

“I' used to let my thoughts and worries take
over and expect the worse. But the practice of
mindfulness and awareness of my baby as a
sentient being have taught me not to worry
about things that might not even happen and
are only in my mind and can potentially upset
the baby. This has allowed me to just be
present...If | am sad, | just accept and savour
my sadness”.

“The moment we stopped doing what they
had been taught about baby sleep during a
course, her baby started to sleep well. She
ascribed this to having learnt the importance
of relying on the baby’s bodily cues and going
with the flow to reduce the anxiety and
connect with the baby”.

“When | was 38-week pregnant, the doctor
proposed the induction because of the risks of
gestational diabetes. He said that 50% of still
births are unexplained and diabetes could be
a cause. But the course helped me to trust my
body and the process of labour, and | had a
complication-free home water birth”.

“I’'m really enjoying the increased awareness
of my baby and love the empowered feelings |
get from actively building a connection with
him. Just last night, | asked my husband to
spend some time with the baby by rubbing
my belly and listening to his movements.
After a short while the baby started kicking
where hubby had his hand, where they’d
poke and prod at each other - it was quite
special. It then became a game that went on
for a good 5-10 minutes”.

Page 18/30



OBM Integrative and Complementary Medicine 2024; 9(1), doi:10.21926/obm.icm.2401001

“The chapter of the book | am reading as part
of my home practice has given me examples
of how to expand the communication with
the baby, allowing me to understand | am
‘We’ not ‘I’ anymore”.

4. Discussion

The current study sought to examine the feasibility of the PMRB program delivered in an online
format on pregnant women to enhance mindfulness, mental health, and mother-infant relationship
during pregnancy and at 10-12 weeks post-birth follow-up. Following the prenatal PMRB eight-week
program, participants’ mindfulness, interoception, mental health, and prenatal relationship had
significantly improved. Furthermore, these improvements were maintained over time. However,
although a statistic analysis between post-treatment and post-partum (T2) follow-up (T3) was not
performed, it was noted that results revealed a drop in mean score between T2 and T3 for all the
maternal variables, which brough the difference between T2 and T3 on the threshold of significance.

Results indicated the PMRB program significantly increased mindfulness in pregnant women
from pre- to immediately post-treatment and follow-up. The current finding is consistent with
previous studies demonstrating significant increases in mindfulness scores following a mindfulness-
based program [33, 86]. The follow-up, however, indicated that the improvement from post-
treatment to follow-up was smaller than from baseline to post-treatment, with the difference on
the cut-off value of significance.

Participants also revealed significant decreases in depressive scores as measured with the EPDS
post-program. This finding is consistent with previous research [3, 37, 87], which indicates that
mindfulness-based treatments have the potential to improve maternal mental health during
pregnancy and the post-partum period. The follow-up of the current study, however, did not
indicate further significant improvements from immediately post-treatment to the follow-up time
point. The reduction in depression from post-treatment was smaller than from baseline to post-
treatment.

In terms of depression, anxiety, and stress as measured with the DASS-21, the study findings did
not indicate a significant impact of the PMRB program post-treatment and at follow-up on the
overall score. The DASS-21 significant level was 0.054, so just on the cusp, which may be attributed
to the small size. This is inconsistent with previous studies [87-89] revealing significant decreases in
anxiety and stress scores following a mindfulness-based program. However, an analysis on the
DASS-21 subscales revealed a significant reduction in anxiety mean score from baseline to post-
program and follow-up, which is consistent with the cited previous studies. One reason for this
inconsistency of findings may be the low levels of depression, anxiety, and stress of most
participants at baseline. Mean baseline scores for depression were in the low mild range and
baseline stress scores were in the normal range, which may have limited the amount of change.
Additionally, the sample was small.

With respect to interoception, as measured with MAIA, study findings demonstrated significantly
higher interoception scores from pre- to post-treatment, with this effect maintained at follow-up,
although the increase was smaller than from baseline to post-treatment. This is consistent with
previous studies demonstrating significant increases in interoception scores post-treatment during
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pregnancy and post-partum of mothers who had received mindfulness-based childbirth preparation
training [90]. This may further suggest that interoception can be enhanced through practice, which
is of high relevance to early parenting, as parents’ interoception can be recognized as an important
contributor to supporting their ability to understand and thus respond to the infants’ body signals
and emotion states [52]. This is important finding, as, although in recent years there has been
increasing interest in research on the mind-body correlation or ‘interoception’, interoception in
pregnant women and early parenting has attracted little attention.

In terms of mother-infant relationship during pregnancy, as measured with the MFAS, results
indicated significantly higher levels of maternal-foetal attachment from pre- to post-treatment. This
finding is consistent with previous research indicating that mindfulness appears to be a protective
factor fostering positive attachment and child development and behaviour outcomes [31, 41, 42].
However, the finding of the current study indicates the need to consider the influence of an
antenatal mindfulness-based program on mother-infant relationship during pregnancy and in the
first post-partum trimester.

In terms of maternal post-partum emotional availability, measured with the EA-SR, participants
reported mean scores close to the Non-Depressed Sample mean score. Specifically, the mean scores
of the subscales Mutual Attunement, Child Involvement, and Affect Quality were all higher than
those of a depressed sample and close to the mean scores of a non-depressed sample. The
Intrusiveness mean score was lower than in a depressed sample and non-depressed sample. This
may be an effect of the PMRB program. Emotional availability has been studied in observed and
self-reported clinically depressed and non-depressed mother-baby pairs [54]. Findings indicated
that post-partum depressed mothers had significantly lower scores on most dimensions of
emotional availability, both as observed by clinicians during 30-min free play mother-baby
interaction and on the self-report measure of emotional availability, except for hostility and
intrusiveness during the first year of life [54]. Participants of the current study, however, revealed a
total higher score on hostility, compared to both a depressed and non-depressed sample. Findings
revealed that only two participants showed higher scores on hostility, which, being the sample small,
brought up the overall score quite substantially. In fact, small samples can inflate the means from
those higher scores. It was hypothesised that the hostility of these pregnant women may have been
potentially related to their birth intervention experience and likely the result of the short period
from the follow-up time point.

One reason for the drop in mindfulness and interoception scores in the difference between post-
treatment and postpartum follow-up may be that approx. 50% of the new mothers gave birth at the
hospital and experienced birth with intervention (one with forceps, one planned caesarean and four
emergency caesarean), whereas the other 50% who gave birth at home had intervention-free birth.
This may also explain the similar pattern in depressive scores. Hence, the new mothers may have
been still affected by the birth outcome and the ordinary challenges of having a newborn baby,
although most participants reported in the qualitative arm having learnt from the course the tools
to deal with these challenges. The small sample size may have also affected the study results.
Furthermore, it is possible the new mothers who completed the eight-week program and home
practice during their pregnancy, did not engage in the home practices or not as consistently as
during the program, which would help explain the no significant differences between post-
treatment and follow-up scores. While participants were advised to continue using the techniques
and practices in the perinatal period, the physical and emotional involvement in the care of a new
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baby may have prevented the new mothers from using the techniques. However, results indicated
that improvements remained stable over time.

Although the eight-week duration of the PMRB program in the current study led to positive
outcomes, future research designs could assess whether a longer program duration extending to
the postpartum period would produce better effects. Notwithstanding the smaller improvements
at postpartum follow up compared to immediately post-treatment significant effects, the
gualitative arm of the current study supported the program benefits sustained over time. For
example, mothers reported that the program had provided the tools to positively cope with the
birth unexpected complications and the challenges of having a baby and connect and bond with the
baby straight after birth. All mothers were breastfeeding and expressed their intention to continue
it for a long period. Most of them were not concerned about their baby’s crying or sleeping patterns
and attributed this to the PMRB program. Overall, present quantitative and qualitative results
together support the notion that the changes that occurred within the eight-week program were
sufficient to positively influence maternal mindfulness, interoception, wellbeing and the
relationship with the infant during pregnancy and in the first postpartum trimester.

These quantitative limited findings were supported by the qualitative component of this
feasibility trial [67], indicating the potential of mindfulness practices focused on the prenatal
mother-infant relationship and maternal interoception, and integrated with prenatal psychology
education, to significantly improve women’s mindfulness, wellbeing, and relationship with their
infant during pregnancy and post-partum.

Participants reported that stopping, breathing, and noticing, developing an attitude of
acceptance and connecting with the present moment, which are core aspects of mindfulness,
helped them cope with pregnancy, childbirth and early parenting challenges. The main themes
identified in the current analysis, especially regarding the changes attributed to the practice of
mindfulness, are consistent with those of earlier qualitative analysis, especially the concept of
acceptance [59-61]. Improved ability to cope with challenging emotions and pain also emerged as a
main theme among participants and may have contributed to program adherence. Connecting to
body, breath, and baby inside was another important theme emerging from the data. Women
reported that they were able to “get more in touch with their bodies” and that they learned how to
be present in their body and listen to it, an ability that is related to interoception. Mothers’ capacity
to interocept has been associated with the capacity to respond to the infant’s bodily signals and
meet the infant’s developmental needs [50]. Embodied awareness may broaden mothers’
repertoire of body sensations and experiences, allowing them to have a better understanding of
their child’s experience [91]. Another major theme that emerged among participants in relation to
mental health and mother-infant relationship was the increased mindfulness/awareness that
women experienced during and after participation in the PMRB program. Awareness of the infant
inside as a sentient being capable of bidirectional communication also emerged as a main theme
among participants and may have contributed to program adherence. Women talked about how
communicating with their unborn baby gave them a great motivation to overcome challenging
moments. They described the wonderful feeling to perceive the baby’s movements and knowing
their communicative meaning. One woman reported a sense of “being We and not | anymore”,
another of having a partner to talk with while driving and doing house chores. So, feeling connected
to the baby revealed to be a strong facilitator of engagement with the course. Women also noted a
greater sense of wellbeing and that this also motivated them to attend class. Eight mothers,
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including all those who gave birth at home, used natural pain management strategies, such as
showering, water immersion, breathing, mobilising, meditation, and visualisation. They reported
that these choices had been influenced by the abilities learnt during the course. All women who
experienced unexpected complications during labour at the hospital, emphasised how the PMRB
program helped them accept the unexpected intervention and the consequent challenging
emotions and bond with the baby. All women expressed their intention to breastfeed during the
course and successfully did and intended to continue extendedly. Most women reported not to be
concerned or be somewhat concerned about their baby’s crying and sleeping and attributed this to
their ability to cope with challenges, be present and tune into the infant, which they had learnt
during the course.

4.1 Limitations and Implications for Future Research

The present study had several limitations that could be addressed in future research. Although
the findings of both quantitative and qualitative results of the current study are promising, the small
sample size is likely to affect the generalizability of research findings. Although there is no need to
calculate G Power for feasibility studies with small samples, future replication studies may seek to
examine the effectiveness of the PMRB program with larger sample sizes and a control group, in
order to ensure power of study conclusions. An analysis for a MANOVA indicated that to achieve a
power level of 0.80, when setting the level of significance a = 0.05, at least 32 participants per group
would be needed to detect significant change on primary and secondary outcome measures and to
achieve a medium effect size.

Another limitation was that there was no non-intervention control group to compare the PMRB
program outcomes to and no active intervention comparison group. Future studies could compare
the efficacy of online delivery of the PMRB program with a waitlist control group and a gold-
standard therapeutic intervention [e.g., online delivery of Cognitive-Based Therapy (CBT) or
Mindfulness-Based-Stress-Reduction (MBSR), which does not include prenatal psychology and focus
on the communication with the unborn baby].

Moreover, an accurate program evaluation may be needed to more specifically assess how
program materials are implemented or practiced by participants. A further limitation of the current
study was the use of self-report thus subjective measures and lack of an objective/physiological
assessment, which is a common methodological issue within psychological research. It is important
to consider whether the study findings may have been affected by bias such as social desirability.
Therefore, future research may also benefit from assessing physiological measures in order to
investigate the mechanisms by which the PMRB program impact these measures.

Finally, while the other maternal measures could be repeatedly administered prenatally and
postnatally, a comparison between mother-infant relationship during pregnancy and post-partum
could not be performed, since they were assessed with different questionnaires. Hence, two
different analyses had to be performed and emotional availability was assessed individually through
each EA-SR subscale, with the mean scores referring to clinical and non-clinical sample means. This
highlights the need to develop a single measure to assess mother-infant relationship during
pregnancy and postpartum, which would be in line with the theoretical framework that there is a
continuum in human development from pregnancy to the postnatal period.
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The qualitative findings presented here provide important insights related to pregnant women’s
experience in a PMRB program to improve maternal mental health and mother-infant relationship
during pregnancy and in the first postpartum trimester. However, important limitations should be
acknowledged. Qualitative research has inherent limitations as these analyses generate rather than
confirming hypothesis but can be used to understand human experience as compared to
guantitative research [92]. Qualitative research can assist in the collection of both quantitative and
gualitative data to assess feasibility and acceptability of recruitment, follow-up methods and the
program.

Qualitative research (compared to quantitative) may be more easily influenced by the
researcher’s bias. Finally, the nature of recruitment in this study implied self-selection bias, and as
such, the sample may not well represent the target population and the experiences of participants
in the PMRB program cannot be generalized. Participants were all Australian and from middle to
upper socioeconomic levels, therefore a larger study may include a lower class and diverse
nationalities.

Nonetheless, the high adherence to the program and retention of participants completing all the
three surveys in the quantitative study, sharing of their experience of the PMRB program and
reported positive experiences of the course are strengths of the current study. There was only one
participant out of 13 who did not complete the post-partum follow-up of the study, although she
did complete the eight-week program and two baseline and post-treatment surveys and showed
her interest in completing last follow-up survey. The high adherence and collection of both current
guantitative and qualitative data [67] to assess feasibility and acceptability of the PMRB program
may warrant the integration of this program into a variety of settings that provide care for pregnant
women.

Notwithstanding the limitations, the current study has provided preliminary evidence for the
utility of the online PMRB program as a support tool to help address the worldwide increase of
perinatal mental health disorders and their impact on infant/child development and health. It is
suggested that future research validate the efficacy of PMRB program for reducing a variety of
psychological symptoms such as depression, anxiety, and stress and improving mother-infant
relationship during pregnancy and in the early postnatal period by conducting replication
longitudinal follow-up studies. These improvements are likely to positively impact the
developmental trajectory of infants. Future research is also urged to investigate how an online
PMRB program can be made accessible to pregnant women worldwide and how it can be included
in the healthcare services for pregnant women, couples, and infants.

4.2 Implications for Practice and Policy

The current study has a number of strengths, including having expanded on the limited research
examining the impact of a mindfulness-based program on maternal wellbeing, interoception, and
mother-infant relationship during pregnancy and the first postnatal trimester. Furthermore, this
study provided preliminary evidence for the effectiveness of adopting a more holistic mind-body
approach that examines not only mindfulness and mental health, but also other psychological
variables such as interoception and mother-infant relationship from before birth.

The findings from the thematic analysis provide support for the feasibility of the PMRB program
to enhance maternal wellbeing and facilitate mother-infant relationship during pregnancy and
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postpartum, which has been widely recognised as laying the foundation for later child development
[22, 93, 94]. Future researchers or clinicians aiming to test or use a prenatal mindfulness
relationship-based program as a tool to improve maternal wellbeing and mother-infant relationship,
thus potentially improve infant’s development and health, may consider the following:

e Ensure that prenatal mindfulness-based classes focus on implementing body and breath
awareness and mindfulness to help women develop a deeper connection with their body or
interoception, and potentially increase awareness of the influence of health choices and
health behaviours on the infant’s development and health.

e Ensure that prenatal mindfulness-based classes incorporate foundations of prenatal
psychology education and cultivation of mother/father-baby relational engagement and
communication.

e Examine the impact of a MPRB program in an in-real-life setting instead of online to look at
barriers and facilitators, having the online program had very high adherence.

e Explore both qualitatively and quantitatively the potential mechanisms through which a PMRB
program may affect maternal mental health and mother-infant relationship during pregnancy
and postpartum.

¢ Include fathers to maximise their involvement in prenatal care, the relationship with the
infant, with potential enrichment and improvement in the relationship with their partner.

e Examine the impact of the PMRB program on maternal mental health and mother-infant
relationship in at-risk populations, including severely depressed, anxious, and distressed
women and women with all kinds of psychological disorders.

e Integrate the PMRB program into a variety of settings that provide care and/or services for
pregnant women, including clinics, prenatal care programs, other healthcare facilities, and
online programs, and investigate the perception of pregnant women participating in the
program in various settings and differences in outcomes in various settings.

5. Conclusions

The current study represented the first feasibility study designed to assess the effectiveness of
online delivery of a mindfulness-based program integrating prenatal psychology in improving
maternal wellbeing and mother-infant relationship from before birth. In the absence of a clear
holistic pathway to pregnancy and perinatal healthcare, the PMRB program may provide an
opportunity to facilitate maternal emotional availability and thus mother-infant earliest relationship,
which has been widely recognized as foundational for later child development. Participants’
subjective accounts of their experience provide some insights into the possible mechanisms by
which mindfulness combined with prenatal psychology education and the cultivation of mother-
infant communication work to produce improvements in maternal well-being and mother-infant
relationship during pregnancy and the first post-partum trimester. This has potential to improve the
developmental trajectory of parents and infant. Pregnancy is a window of opportunity for parents
and their infants, a significant time in a woman’s life when she is open to receive new information
and develop a new repertoire of skills to cope with pregnancy, birth, and parenting challenges. It
follows that childbirth and parenting preparation classes can benefit from incorporating some
training in mindfulness as well as in prenatal psychology and embodied dialogic communication with
the infant, thus providing becoming parents the opportunity to learn important abilities. Future
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research should focus on expanding alternative mind-body health enhancement approaches that
are readily available to pregnant women, in order to reduce the international perinatal mental
health pandemic.

Acknowledgments

This study was only possible because of the generosity and commitment of the pregnant women
who gave informed consent to participate in it at each data collection wave. We are grateful to all
the participants. | am truly grateful to my principal supervisor Associate Professor Peta Stapleton
and associate supervisor Professor Alan Patching for their invaluable support and Bond University
for believing in and supporting this project. | am also very grateful to Bond University Human
Research Ethics Committee for providing approval for this study (AS03534). In addition, | would like
to express my sincere thanks to Zoe Lawrence, BPsych (Hons), whose support in the analyses of the
results has been invaluable.

Author Contributions

The first author conceived and designed the Prenatal Mindfulness- Relationship-Based (PMRB)
program that was piloted in her PhD, supervised by Peta Stapleton and Alan Patching.

Competing Interests

The authors declare no competing interests. The first author may derive income from keynote
speeches and trainings related to the topic explored because of her relevant expertise. There are
no other conflicts that exist.

References

1. Staneva AA, Bogossian F, Wittkowski A. The experience of psychological distress, depression,
and anxiety during pregnancy: A meta-synthesis of qualitative research. Midwifery. 2015; 31:
563-573.

2. Brummelte S, Galea LA. Postpartum depression: Etiology, treatment and consequences for
maternal care. Horm Behav. 2016; 77: 153-166.

3. Goodman JH, Guarino A, Chenausky K, Klein L, Prager J, Petersen R, et al. CALM pregnancy:
Results of a pilot study of mindfulness-based cognitive therapy for perinatal anxiety. Arch
Womens Ment Health. 2014; 17: 373-387.

4. Austin MP, Hadzi Pavlovic D, Priest SR, Reilly N, Wilhelm K, Saint K, et al. Depressive and anxiety
disorders in the postpartum period: How prevalent are they and can we improve their detection?
Arch Womens Ment Health. 2010; 13: 395-401.

5. Dubber S, Reck C, Miller M, Gawlik S. Postpartum bonding: The role of perinatal depression,
anxiety and maternal-fetal bonding during pregnancy. Arch Womens Ment Health. 2015; 18:
187-195.

6. Davenport MH, Meyer S, Meah VL, Strynadka MC, Khurana R. Moms are not ok: COVID-19 and
maternal mental health. Front Glob Womens Health. 2020; 1. doi: 10.3389/fgwh.2020.00001.

Page 25/30



OBM Integrative and Complementary Medicine 2024; 9(1), doi:10.21926/obm.icm.2401001

7.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

NHS England. Implementing the five-year forward view for mental health [Internet]. Redditch,
UK: NHS England; 2016. Available from: https://www.england.nhs.uk/wp-
content/uploads/2016/07/fyfv-mh.pdf.

Beyondblue: the national depression initiative. National Action Plan for Perinatal Mental
Health 2008-2010. http://www.beyondblue.org.au/
index.aspx?link_id=4.665&tmp=FileDown- load&fid=1057 (accessed Sep 2009).

Bauer A, Parsonage M, Knapp M, Lemmi V, Adelaja B. The costs of perinatal mental health
problems. Centre for Mental Health and London School of Economics; 2014. Available from:
https://eprints.lse.ac.uk/59885/1/ Ise.ac.uk storage LIBRARY Secondary libfile shared re

pository Content Bauer%2C%20M Bauer Costs perinatal %20mental 2014 Bauer Costs p

erinatal mental 2014 author.pdf.

Cooper PJ, Murray L. Postnatal depression. BMJ. 1998; 316: 1884-1886.

Mason ZS, Briggs RD, Silver EJ. Maternal attachment feelings mediate between maternal
reports of depression, infant social-emotional development, and parenting stress. J Reprod
Infant Psychol. 2011; 29: 382-394.

O’Connor TG, Heron J, Golding J, Beveridge M, Glover V. Maternal antenatal anxiety and
children’s behavioural/emotional problems at 4 years: Report from the Avon longitudinal study
of parents and children. Br J Psychiatry. 2002; 180: 502-508.

Glover V. Maternal depression, anxiety and stress during pregnancy and child outcome; what
needs to be done. Best Pract Res Clin Obstet Gynaecol. 2014; 28: 25-35.

Bergman K, Sarkar P, O'CONNOR TG, Modi N, Glover V. Maternal stress during pregnancy
predicts cognitive ability and fearfulness in infancy. J Am Acad Child Adolesc Psychiatry. 2007,
46: 1454-1463.

Campbell JC. Health consequences of intimate partner violence. Lancet. 2002; 359: 1331-1336.
Huizink AC, Robles de Medina PG, Mulder EJ, Visser GH, Buitelaar JK. Stress during pregnancy is
associated with developmental outcome in infancy. J Child Psychol Psychiatry. 2003; 44: 810-
818.

Alhusen JL. A literature update on maternal-fetal attachment. J Obstet Gynecol Neonatal Nurs.
2008; 37: 315-328.

McFarland J, Salisbury AL, Battle CL, Hawes K, Halloran K, Lester BM. Major depressive disorder
during pregnancy and emotional attachment to the fetus. Arch Womens Ment Health. 2011;
14: 425-434,

Ammaniti M, Gallese V. The birth of intersubjectivity: Psychodynamics, neurobiology, and the
self. New York, NY, US: W.W. Norton & Company; 2014.

Glover V, O’connor TG, O’Donnell K. Prenatal stress and the programming of the HPA axis.
Neurosci Biobehav Rev. 2010; 35: 17-22.

Zeanah C, Zeanah PD. The scope of infant mental health. In: Handbook of Infant Mental Health.
New York, NY, US: Guilford Press; 2009. pp. 5-21.

Barfoot J, Meredith P, Ziviani J, Whittingham K. Parent-child interactions and children with
cerebral palsy: An exploratory study investigating emotional availability, functional ability, and
parent distress. Child. 2017; 43: 812-822.

Brassel A, Townsend ML, Pickard JA, Grenyer BF. Maternal perinatal mental health: Associations
with bonding, mindfulness, and self-criticism at 18 months’ postpartum. Infant Ment Health J.
2020; 41: 69-81.

Page 26/30


https://www.england.nhs.uk/wp-content/uploads/2016/07/fyfv-mh.pdf
https://www.england.nhs.uk/wp-content/uploads/2016/07/fyfv-mh.pdf
https://eprints.lse.ac.uk/59885/1/__lse.ac.uk_storage_LIBRARY_Secondary_libfile_shared_repository_Content_Bauer%2C%20M_Bauer_Costs_perinatal_%20mental_2014_Bauer_Costs_perinatal_mental_2014_author.pdf
https://eprints.lse.ac.uk/59885/1/__lse.ac.uk_storage_LIBRARY_Secondary_libfile_shared_repository_Content_Bauer%2C%20M_Bauer_Costs_perinatal_%20mental_2014_Bauer_Costs_perinatal_mental_2014_author.pdf
https://eprints.lse.ac.uk/59885/1/__lse.ac.uk_storage_LIBRARY_Secondary_libfile_shared_repository_Content_Bauer%2C%20M_Bauer_Costs_perinatal_%20mental_2014_Bauer_Costs_perinatal_mental_2014_author.pdf

OBM Integrative and Complementary Medicine 2024; 9(1), doi:10.21926/obm.icm.2401001

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Stevenson Hinde J, Chicot R, Shouldice A, Hinde CA. Maternal anxiety, maternal sensitivity, and
attachment. Attach Hum Dev. 2013; 15: 618-636.

Hayes LJ, Goodman SH, Carlson E. Maternal antenatal depression and infant disorganized
attachment at 12 months. Attach Hum Dev. 2013; 15: 133-153.

Rossen L, Hutchinson D, Wilson J, Burns L, Allsop S, Elliott EJ, et al. Maternal bonding through
pregnancy and postnatal: Findings from an Australian longitudinal study. Am J Perinatol. 2017;
34: 808-817.

Kerstis B, Aarts C, Tillman C, Persson H, Engstrom G, Edlund B, et al. Association between
parental depressive symptoms and impaired bonding with the infant. Arch Womens Ment
Health. 2016; 19: 87-94.

Kabat Zinn J. Full catastrophe living: How to cope with stress, pain, and illness using mindfulness
meditation. New York, NY, US: Dell; 1990.

Feldman G, Hayes A, Kumar S, Greeson J, Laurenceau JP. Mindfulness and emotion regulation:
The development and initial validation of the cognitive and affective mindfulness scale-revised
(CAMS-R). J Psychopathol Behav Assess. 2007; 29: 177-190.

Robins CJ, Keng SL, Ekblad AG, Brantley JG. Effects of mindfulness-based stress reduction on
emotional experience and expression: A randomized controlled trial. J Clin Psychol. 2012; 68:
117-131.

Duncan LG, Coatsworth JD, Gayles JG, Geier MH, Greenberg MT. Can mindful parenting be
observed? Relations between observational ratings of mother-youth interactions and mothers’
self-report of mindful parenting. J Fam Psychol. 2015; 29: 276-282.

Singh NN, Singh AN, Lancioni GE, Singh J, Winton AS, Adkins AD. Mindfulness training for
parents and their children with ADHD increases the children’s compliance. J Child Fam Stud.
2010; 19: 157-166.

Baer RA, Lykins EL, Peters JR. Mindfulness and self-compassion as predictors of psychological
wellbeing in long-term meditators and matched nonmeditators. J Posit Psychol. 2012; 7: 230-
238.

Neff KD, Germer CK. A pilot study and randomized controlled trial of the mindful self-
compassion program. J Clin Psychol. 2013; 69: 28-44.

Segal zZV, Williams JMG, Teasdale JD. Mindfulness-based cognitive therapy for depression. New
York, NY, US: Guilford Press; 2012.

Duncan LG, Bardacke N. Mindfulness-based childbirth and parenting education: Promoting
family mindfulness during the perinatal period. J Child Fam Stud. 2010; 19: 190-202.

Dhillon A, Sparkes E, Duarte RV. Mindfulness-based interventions during pregnancy: A
systematic review and meta-analysis. Mindfulness. 2017; 8: 1421-1437.

Dimidjian S, Goodman SH, Felder JN, Gallop R, Brown AP, Beck A. An open trial of mindfulness-
based cognitive therapy for the prevention of perinatal depressive relapse/recurrence. Arch
Womens Ment Health. 2015; 18: 85-94.

van den Heuvel MlI, Johannes MA, Henrichs J, van den Bergh BR. Maternal mindfulness during
pregnancy and infant socio-emotional development and temperament: The mediating role of
maternal anxiety. Early Hum Dev. 2015; 91: 103-108.

Pickard JA, Townsend ML, Caputi P, Grenyer BF. Top-down and bottom-up: The role of social
information processing and mindfulness as predictors in maternal-infant interaction. Infant
Ment Health J. 2018; 39: 44-54.

Page 27/30



OBM Integrative and Complementary Medicine 2024; 9(1), doi:10.21926/obm.icm.2401001

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Waters L. The relationship between child stress, child mindfulness and parent mindfulness.
Psychology. 2016; 7: 62741.

Noroina Zhou AN, Coccia M, Epel E, Vieten C, Adler NE, Laraia B, et al. The effects of a prenatal
mindfulness intervention on infant autonomic and behavioral reactivity and regulation.
Psychosom Med. 2022; 84: 525-535.

Cunen NB, Jomeen J, Xuereb RB, Poat A. A narrative review of interventions addressing the
parental-fetal relationship. Women Birth. 2017; 30: e141-e151.

Thomas N, Komiti A, Judd F. Pilot early intervention antenatal group program for pregnant
women with anxiety and depression. Arch Womens Ment Health. 2014; 17: 503-5009.

Muzik M, Hamilton SE, Rosenblum KL, Waxler E, Hadi Z. Mindfulness yoga during pregnancy for
psychiatrically at-risk women: Preliminary results from a pilot feasibility study. Complement
Ther Clin Pract. 2012; 18: 235-240.

Beer M, Ward L, Moar K. The relationship between mindful parenting and distress in parents of
children with an autism spectrum disorder. Mindfulness. 2013; 4: 102-112.

Ceunen E, Vlaeyen JW, Van Diest |. On the origin of interoception. Front Psychol. 2016; 7: 743.
Farb N, Daubenmier J, Price CJ, Gard T, Kerr C, Dunn BD, et al. Interoception, contemplative
practice, and health. Front Psychol. 2015; 6: 763.

Khalsa SS, Adolphs R, Cameron OG, Critchley HD, Davenport PW, Feinstein JS, et al.
Interoception and mental health: A roadmap. Biol Psychiatry Cogn Neurosci Neuroimaging.
2018; 3: 501-513.

Negayama K, Delafield Butt JT, Momose K, Ishijima K, Kawahara N, Lux EJ, et al. Embodied
intersubjective engagement in mother-infant tactile communication: A cross-cultural study of
Japanese and Scottish mother-infant behaviors during infant pick-up. Front Psychol. 2015; 6:
66.

Noda M, Sato Y, Suetsugu Y, Morokuma S. Interoception is associated with anxiety and
depression in pregnant women: A pilot study. PLoS One. 2022; 17: e0267507.

Montirosso R, Mascheroni E, Mariani Wigley IL. Maternal embodied sensitivity: Could
interoception support the mother’s ability to understand her infant’s signals? In: Key topics in
perinatal mental health. Cham, Switzerland: Springer; 2022. pp. 447-455.

Biringen Z. Emotional availability: Conceptualization and research findings. Am J
Orthopsychiatry. 2000; 70: 104-114.

Vliegen N, Luyten P, Biringen Z. A multimethod perspective on emotional availability in the
postpartum period. Parent Sci Pract. 2009; 9: 228-243.

Emde RN. Emotional availability: A reciprocal reward system for infants and parents with
implications for prevention of psychosocial disorders. In: Parent-infant relationships. Orlando,
FL, US: Grune & Stratton; 1980. pp. 87-115.

Van Zeijl J, Mesman J, Van lJzendoorn MH, Bakermans Kranenburg MJ, Juffer F, Stolk MN, et al.
Attachment-based intervention for enhancing sensitive discipline in mothers of 1-to 3-year-old
children at risk for externalizing behavior problems: A randomized controlled trial. J Consult Clin
Psychol. 2006; 74: 994-1005.

Carter AS, Garrity Rokous FE, Chazan Cohen R, Little C, Briggs Gowan MJ. Maternal depression
and comorbidity: Predicting early parenting, attachment security, and toddler social-emotional
problems and competencies. J Am Acad Child Adolesc Psychiatry. 2001; 40: 18-26.

Page 28/30



OBM Integrative and Complementary Medicine 2024; 9(1), doi:10.21926/obm.icm.2401001

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Dunn C, Hanieh E, Roberts R, Powrie R. Mindful pregnancy and childbirth: Effects of a
mindfulness-based intervention on women’s psychological distress and well-being in the
perinatal period. Arch Womens Ment Health. 2012; 15: 139-143.

Allen M, Bromley A, Kuyken W, Sonnenberg SJ. Participants’ experiences of mindfulness-based
cognitive therapy: “It changed me in just about every way possible”. Behav Cogn Psychother.
2009; 37: 413-430.

Mason O, Hargreaves I. A qualitative study of mindfulness-based cognitive therapy for
depression. BrJ Med Psychol. 2011; 74: 197-212.

Woolhouse H, Mercuri K, Judd F, Brown SJ. Antenatal mindfulness 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.
Chamberlain DB. Windows to the womb. Berkeley, CA, US: North Atlantic Books; 2013.
Chamberlain DB. Communicating with the mind of a prenate: Guidelines for parents and birth
professionals. J Prenat Perinat Psychol Health. 2003; 18: 95-108.

Lagercrantz H, Changeux JP. The emergence of human consciousness: From fetal to neonatal
life. Pediatr Res. 2009; 65: 255-260.

Sansone A. Cultivating mindfulness to raise children who thrive: Why human connection from

before birth matters. London: Routledge; 2020.

Sansone A. PhD thesis. 2023. Available from:
https://accounts.osf.io/login?service=https://osf.io/5shc3/.

Sansone A. A qualitative investigation of a prenatal mindfulness relationship-based (PMRB)

program to support maternal mental health and mother-baby relationship during pregnancy
and post-birth: A thematic analysis. 2024.

Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression: Development of the 10-item
Edinburgh postnatal depression scale. Br J Psychiatry. 1987; 150: 782-786.

Vazquez MB, Miguez MC. Validation of the Edinburgh postnatal depression scale as a screening
tool for depression in Spanish pregnant women. J Affect Disord. 2019; 246: 515-521.

Kernot J, Olds T, Lewis LK, Maher C. Test-retest reliability of the English version of the Edinburgh
postnatal depression scale. Arch Womens Ment Health. 2015; 18: 255-257.

Alhusen JL, Hayat MJ, Gross D. A longitudinal study of maternal attachment and infant
developmental outcomes. Arch Womens Ment Health. 2013; 16: 521-529.

Lovibond SH, Lovibond PF. Manual for the depression anxiety stress scales. 2nd ed. Sydney,
Australia: Psychology Foundation; 1995.

Crawford J, Cayley C, Lovibond PF, Wilson PH, Hartley C. Percentile norms and accompanying
interval estimates from an Australian general adult population sample for self-report mood
scales (BAI, BDI, CRSD, CES-D, DASS, DASS-21, STAI-X, STAI-Y, SRDS, and SRAS). Aust Psychol.
2011; 46: 3-14.

Henry JD, Crawford JR. The short-form version of the depression anxiety stress scales (DASS-
21): Construct validity and normative data in a large non-clinical sample. Br J Clin Psychol. 2005;
44:227-239.

Xavier S, Bento E, Azevedo J, Marques M, Soares MJ, Freitas V, et al. Validation of the depression,
anxiety and stress scale-DASS-21 in a community sample of Portuguese pregnant women. Eur
Psychiatry. 2016; 33: s239-s239.

Page 29/30


https://accounts.osf.io/login?service=https://osf.io/5shc3/

OBM Integrative and Complementary Medicine 2024; 9(1), doi:10.21926/obm.icm.2401001

76.

77.

78.

79.

80.

81.
82.
83.
84.
85.
86.

87.

88.

89.

90.

91.

92.

93.

94.

Cranley MS. Development of a tool for the measurement of maternal attachment during
pregnancy. Nurs Res. 1981; 30: 281-284.

Vliegen N, Bijttebier P, Boulpaep N, Luyten P, Cluckers G, Biringen Z. De EA-DSR. Een
zelfrapporteringsschaal voor het meten van emotionele beschikbaarheid bij ouders van jonge
kinderen (0-1 jaar). Diagnostiek-wijzer. 2005; 8: 137-147.

Ahern NR, Ruland JP. A maternal-fetal attachment in African-American and Hispanic-American
women. J Perinat Educ. 2003; 12: 27-35.

Baer RA, Smith GT, Hopkins J, Krietemeyer J, Toney L. Using self-report assessment methods to
explore facets of mindfulness. Assessment. 2006; 13: 27-45.

Bohlmeijer E, Ten Klooster PM, Fledderus M, Veehof M, Baer R. Psychometric properties of the
five-facet mindfulness questionnaire in depressed adults and development of a short form.
Assessment. 2011; 18: 308-320.

Kantrowitz Gordon I. Factor structure and external validity of the five facet mindfulness
questionnaire in pregnancy. Mindfulness. 2018; 9: 243-257.

Mehling WE, Acree M, Stewart A, Silas J, Jones A. The multidimensional assessment of
interoceptive awareness, version 2 (MAIA-2). PLoS One. 2018; 13: e0208034.

IBM Corp. IBM SPSS Statistics for Windows, Version 28.0. Armonk, NY, US: IBM Corp; 2021.
Tabachnick BG, Fidell LS. Using multivariate statistics. 7th ed. London, UK: Pearson; 2019.
Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006; 3: 77-101.
Grossman P, Niemann L, Schmidt S, Walach H. Mindfulness-based stress reduction and health
benefits: A meta-analysis. J Psychosom Res. 2004; 57: 35-43.

Epel E, Laraia B, Coleman Phox K, Leung C, Vieten C, Mellin L, et al. Effects of a mindfulness-
based intervention on distress, weight gain, and glucose control for pregnant low-income
women: A quasi-experimental trial using the ORBIT model. Int J Behav Med. 2019; 26: 461-473.
Guardino CM, Dunkel Schetter C, Bower JE, Lu MC, Smalley SL. Randomised controlled pilot trial
of mindfulness training for stress reduction during pregnancy. Psychol Health. 2014; 29: 334-
349.

Vieten C, Astin J. Effects of a mindfulness-based intervention during pregnancy on prenatal
stress and mood: Results of a pilot study. Arch Womens Ment Health. 2008; 11: 67-74.

Duncan LG, Cohn MA, Chao MT, Cook JG, Riccobono J, Bardacke N. Benefits of preparing for
childbirth with mindfulness training: A randomized controlled trial with active comparison. BMC
Pregnancy Childbirth. 2017; 17: 140.

MacCormack JK, Castro VL, Halberstadt AG, Rogers ML. Mothers’ interoceptive knowledge
predicts children’s emotion regulation and social skills in middle childhood. Social Dev. 2020;
29: 578-599.

Green J, James D, Larkey L, Leiferman J, Buman M, Oh C, et al. A qualitative investigation of a
prenatal yoga intervention to prevent excessive gestational weight gain: A thematic analysis of
interviews. Complement Ther Clin Pract. 2021; 44: 101414.

Bagner DM, Pettit JW, Lewinsohn PM, Seeley JR. Effect of maternal depression on child behavior:
A sensitive period? J Am Acad Child Adolesc Psychiatry. 2010; 49: 699-707.

Bowlby J. Attachment and loss: Retrospect and prospect. Am J Orthopsychiatry. 1982; 52: 664-
678.

Page 30/30



