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Abstract

Background
Perinatal mental illness is prevalent and can be associated with poorer health outcomes for mother and fetus if untreated. Mindfulness is a contemporary
approach to managing mental health concerns; however, little is known about the effectiveness of Mindfulness-based Interventions during pregnancy,
especially within the context of peer support.

Methods
A systematic review was undertaken. Randomised controlled trials and quasi-experimental studies were included. All articles were critically appraised using
the Critical Appraisal Skills Program checklist.

Results
Of the 2053 records initially identi�ed, 21 studies met inclusion criteria. Studies demonstrated modest improvements in perinatal mental illness, particularly
when interventions were adapted to meet the unique needs of women in the prenatal period. Comparison was di�cult, due to high heterogeneity and
methodological limitations. No studies explored peer support as a therapeutic mechanism and maternal-fetal bonding was not a measured in any studies.

Conclusion
Mindfulness-based group interventions designed to meet the needs of perinatal women require further research, with larger sample sizes, more rigorous
methodology and greater demographic diversity required. Additionally, value could be afforded in exploration of how group support affects any change
mechanisms within the participants and include maternal fetal bonding as a measured outcome.

Introduction
In Australia perinatal mental health concerns are common, and the impact can be signi�cant, including suicide (1) and impaired parent-infant interaction (2).
The most frequently reported perinatal mental health concerns are depression, anxiety and perinatal stress. Perinatal depression is de�ned as a major
depressive episode during pregnancy or up to a year after childbirth (3) and is reported to have prevalence rates up to 20% during pregnancy and the �rst 3
months post-partum (4). It has been associated with cigarette smoking, alcohol consumption, weight gain, poor diet choices (5), disturbed sleep (6), chronic
disease (7), preterm birth (5), and disordered maternal-fetal attachment, interaction and appropriate responsiveness (2, 14). Untreated maternal depression in
pregnancy has also been found to increase the likelihood of depression in the child at 16 years by �ve times compared to those with mothers who did not
have antenatal depression (8).

Perinatal anxiety has a bidirectional association with perinatal depression (9), and comorbidity is common (49.5%). Diagnosis of an anxiety disorder in
pregnancy can be complicated due to di�culties in distinguishing between normal and pathological worries as well as the normal physiological changes of
pregnancy (10). Pregnancy anxiety may be described as generalised anxiety or pregnancy speci�c anxiety such as fear for health and well-being of self and
baby, fear of childbirth and of the parenting role (11), characterised by excessive or uncontrolled worrying resulting in impaired functioning including fatigue,
irritability, insomnia and concentration di�culties as well as physical symptoms such as rapid heart rate, muscular tension and breathlessness (10, 12).
Pregnancy anxiety may also be compounded by dispositional anxious characteristics and be associated with insecure attachment, social isolation, cultural
background, history of infertility and unplanned pregnancies (11). Anxiety and stress have been associated with increased nausea and vomiting, obstetric
visits, and requests for elective caesarean section (13) as well as preterm birth; having a signi�cant impact upon fetal neurological development (11). Anxiety
in pregnancy has been negatively associated with the child's attention regulation, temperament, cognitive and motor development, emotional and behavioural
problems as well as grey matter density (11). Excessive worry that continues in the post-natal period may also cause mothers to be less responsive and
engaged with infants resulting in infant behavioural changes and negatively affecting mother-infant attachment (10, 14).

Also commonly reported, perinatal stress which is characterised by a major life event in pregnancy such as the death of a family member or chronic stress
such as relationship and �nancial di�culties (11). These events may trigger a fetal programming response due to maternal stress hormones crossing through
the placenta, thus impacting the future mental health of the child (2). Studies have found that up to 58% of women experience moderate stress through
pregnancy (15) and 6% experience high levels of stress (11). Stress in pregnancy has been associated with increased likelihood of developing depressive
symptoms (16). One study found that women who reported three or more stressful life events around the time of birth or social health issues had a greater
than a �ve-fold increase in likelihood of depressive and anxiety symptoms (16). Whilst, pregnancy may be a time of great happiness for many women, for
those experiencing depression, anxiety and/or stress another range of challenges are present.

Whilst awareness of perinatal mental illness has increased in recent decades, detection and treatment remain sub-optimal (17). Although Universal screening
is recommended in Australia, numerous barriers persist (18). Maternity care is often fragmented with women seeing numerous care givers throughout their
pregnancy despite the bene�ts of continuity of care giver being well documented (19)A high degree of variation of mental health assessment knowledge
exists amongst midwives however, they are often not adequately supported with time and education (18). Lack of adequate referral pathways is also
commonly reported (18). Identi�cation of a mental health concern in pregnancy may provide no bene�t if the woman chooses not to seek or receive further
support and despite the serious nature of perinatal depression, studies have found between 50 – 80% of women do not seek help (15). The most common



Page 3/20

barriers to seeking help include denial and perceived stigma, combined with unacceptability of treatment options (18). Lack of �nances, time, childcare and
transportation have also been identi�ed as challenges (18).

Contemporary perinatal mental health services need to address these barriers and delivered during pregnancy to mitigate impact upon the developing fetus
and maternal health. One such activity aimed at addressing this are Mindfulness-Based Interventions (MBI). Mindfulness, derived from Buddhist traditions,
has been de�ned as “paying attention in a particular way on purpose, in the present moment and non-judgmentally to the unfolding of experience moment by
moment” (20, p. 4). Although mindfulness is an inherent capability, it may be enhanced through education and practice. Formal mindfulness programs have
been developed for clinical treatments and therapy, including Mindfulness-Based Stress Reduction (MBSR) (21), Mindfulness-Based Cognitive Therapy
(MBCT) (22) and Mindfulness-Based Childbirth and Parenting (MBCP) (23).

Mindfulness-based interventions have been effective in the treatment of mental health issues in the general population (24) and several studies have shown
e�cacy in the perinatal period, with improvements in anxiety, depression, worry, self-compassion and mindfulness (25, 26, 27). The factors that have been
identi�ed as mechanisms of change in MBI's include cognitive change, self- management, relaxation, and acceptance (28). Mindfulness encourages an
attitude of awareness and acceptance of physical sensations, feelings, and thoughts. Studies have found that mindfulness improves maternal autonomic
nervous system function and has an advantageous effect on later infant socio-emotional behaviour as well as improving future maternal mental health (29).
Parent-infant interaction may also improve as the parents’ ability to be attentive to the infant is strengthened (25). Enhanced mindfulness may also assist with
anxiety around childbirth by helping women to cope with the pain of childbirth through enhancing skills of remaining in the present moment and increasing
ability to control focus and positive thought patterns (25). MBIs have since been used as a tool to reduce fear of childbirth (30), enhance breastfeeding
e�cacy (31) and improve parenting skills (32). Mindfulness-based skills may be taught in a group setting providing the added bene�t of social support.

Perinatal Mindfulness-Based Interventions may be delivered individually or within a group setting. The group setting provides opportunity for peer support to
be naturally embedded into this style of intervention. Peer Support has been well established in both mental health care (33) as well as in several areas of
perinatal care including, childbirth preparation and breastfeeding (34). Peer Support may be simplistically de�ned as ‘the giving of assistance and
encouragement by an individual considered equal’ (35 p. 323). Peer Support is based on the belief that people who have experienced adversity can offer
useful support, encouragement and, hope to others experiencing similar situations (36).

The potential bene�t of facilitated peer support in the context of Mindfulness-based support for pregnant women with mental health concerns is that support
and knowledge from both healthcare professionals and the other participants are available. Social isolation is both a risk factor as well as a side effect of
mental health concerns in the perinatal period (37). Social relationships have a signi�cant impact on mental health through their in�uence on stress levels,
depression, anxiety and well-being (38). However, some research suggests that in challenging times our usual social network may not respond positively, and
support is received more readily from individuals who identify with and share common experiences (37). Studies in peer support groups in the perinatal period
for depression report ongoing bene�t from skills and knowledge acquired in the group as well as social support that extends beyond the completion of the
group (37). Health centre-based peer support programs are also a more viable option to the public health system compared with individual based therapy (24).
Psychological education and social support are key components in overcoming the denial and stigma associated with emotional health concerns and may
help to develop self-e�cacy in emotional health as well as overcome some of the help seeking barriers that pregnant women experience (10).

Despite the prevalence of perinatal depression, anxiety and stress and the emerging evidence to support MBI’s in a group setting, no systematic reviews have
been conducted which collate, synthesise and report the known attributes and bene�ts of MBI within the context of peer support as a therapeutic mechanism.
Therefore we conducted a systematic review and critically appraised the literature relating to Mindfulness-based group interventions during pregnancy, and
their effect upon perinatal depression, anxiety, stress and maternal-fetal bonding. An examination of the impact of peer support as a therapeutic mechanism
in group-based mindfulness was also undertaken.

Methods
This review was conducted according to the preferred reporting items for systematic reviews and meta-analysis (PRISMA) statement (39). Published literature
from 2008 – 2021 was reviewed through a systematic search of electronic databases CINAHL, Medline, Scopus and Psychinfo and Google Scholar. Search
terms included “pregnancy”, “pregnant”, “antenatal”, “perinatal”, “maternal” in combination with “mindfulness”, “mindful”, “group therapy”, “peer support” and
“mental health”, “depression”, anxiety”, “stress”.

Eligibility Criteria
Inclusion criteria were published in English in a peer-reviewed journal; involved pregnant participants who participated in a MBI group intervention including
MBSR, MBCT, MBCP and their adaptations; and, measured pre- and post-intervention outcomes with validated mental health scoring tools. Quantitative and
qualitative data studies were included, and no restriction was made on length, frequency or duration of MBI. Studies were excluded if the focus was on yoga,
Acceptance and Commitment Therapy (ACT) or self-compassion, which all incorporate aspects of mindfulness practice, however, result in di�culties in
interpreting the primary effect of mindfulness in the group environment. Studies were also excluded if the participants were recruited due to other health
concerns such as obesity, diabetes, or severe fear of childbirth. Online interventions were also excluded as they are not attended in group format.

Data extraction, synthesis and critical appraisal
Data were extracted from full text articles and reviewed for comparison and exploration of homogeneity. Data included the intervention details and duration,
method, recruitment and sample size, attrition, mental health measures and study results, a table of key concepts was produced (see Table 1). The Qualitative
data was thematically analysed following extraction. Data were extracted from articles by two independent authors (AJ and KG) and evaluated using the
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appropriate tool from The Critical Appraisal Skills Program (CASP) and allocated a score (see Table 2 and 3). Studies were not excluded due to quality
assessment; however, this is accounted for in later synthesis.
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Table 1
Characteristics of Studies

Study Intervention Recruitment Attrition Measures Result CASP

Vieten and Astin
(2008)

USA

RCT with waitlist

2hr/week for 8-
week MBSR/
MBCT including
some
psychological
education.

Readings and CD
for daily home
practice

n=31 women 12-30
weeks with history of

'Mood concerns'

13 to intervention, 18 to
control

31/34
completed.

Mean
attendance
-7.2 sessions

PSS

MAAS

STAI

CES-D

PANAS-X

Decreased anxiety and depression,
not lasting postnatally

10

Duncan and
Bardacke (2009)

USA

Single group pre –
post intervention

Mixed methods

9 weeks 3hr/week
with 7hr silent
retreat and
reunion 1 -3
months post birth

Adapted MBSR
focusing on
Childbirth
education

Homework - 30
Min/ day 6 days/
week

n=27 women in third
trimester and partners

Mean
attendance –
8.3 sessions

CES-D

DES

WOC

FFMQ

PSS

PAS

PANAS

Signi�cant improvements in stress
and coping into the post-natal period

Decrease in pregnancy anxiety and
stress

Increase in mindfulness

Modest improvement in positive
affect

9

Dunn et al (2012)

Australia

Pre and post
intervention mixed
methods study
with control group

8 weeks

Adapted MBCT
focus on
depression

n=10 pregnant women
12 – 28 weeks

10/11

Reported high
attrition rate

DASS-21

EPDS

SCS

MAAS

75% reported decreased stress-related

67% improved self-compassion

50% reported improved depression

6

Goodman et al
(2013)

USA

Single group pre-
post intervention
with qualitative
interview

8 weeks

2hr/week

Adapted MBCT
with focus on
anxiety

Coping with
Anxiety through
Living Mindfully
(CALM)

Daily home
practice

n=24 pregnant women
up to 24 weeks with
elevated anxiety and
moderate depressive
symptoms

23/24
completed

Mean
attendance -
6.96 sessions

GAD-7

BAI

PHQ-9

BDI-II

MAAS

MINI

SCS

PSWQ

Signi�cant improvement in Anxiety,
worry and self-compassion

10

Guardino et al
(2013)

USA

RCT with
controlled reading
group

6-week 2hr/ week
Mindfulness
Awareness
Practices Program
(MAPS) –
program designed
for general
community

CD and diaries of
home practice

n=47 pregnant women
between 10 -25 weeks
with elevated stress and
anxiety

Intervention –
20/24
completed

Control –
10/23

Mean
attendance –
4.75 sessions

STAI

FFMQ

PSS

PRA

PSA

Signi�cant decrease in stress in
intervention group

Decrease in stress from baseline to
post intervention in both groups

8

BAI = Beck Anxiety Inventory; BDI-II = Beck Depression Inventory; BMSWI = Body Mind Spirit Well-being Inventory; CBSEI-C32 = Chinese Childbirth Self-
E�cacy Inventory, CES-D = Centre for Epidemiologic Studies Depression Scale; CWS = Cambridge Worry Scale; DASS-D/A/S = Depression Anxiety and
Stress; DES = Differential Emotional Scale; EPDS = Edinburgh Postnatal Depression Scale; ERQ = Emotional Regulation Questionnaire; FFMQ = Five Factor
Mindfulness Scale; GAD 7 = General Anxiety Disorder Scale; MINI = Mini Mental State Examination; MAAS = Mindful Attention Awareness Scale; MINI =
Mini International Neuropsychiatric Interview; MSSS = Maternity Social Support Scale; OWLS= Oxford Worries about Labour Scale; PANAS-X Positive and
negative affect schedule extended, PAS = Pregnancy Anxiety Scale; PSA = Pregnancy Speci�c Anxiety; PES= Pregnancy Experience Scale; PRA =
Pregnancy Related Anxiety Scale; PSOM = Positive States of Mind; PSRS = Pregnancy Stress Rating Scale; PSS = Perceived Stress Scale; PSWQ = Penn
State Worry Questionnaire; SDS = Self-rating Depression Scale; SPWB = Scales of Psychological Well-Being; STAI-S = State Trait Anxiety Inventory, state
sub scale., TMS=Toronto Mindfulness Scale; TPDS = Tilbury Pregnancy Distress Scale; WOC = Expanded version of Ways of coping, PHQ -9= Patient
Health questionnaire
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Study Intervention Recruitment Attrition Measures Result CASP

Bowen et al (2014)

Canada

Non – randomized
(matched)
Comparative
study. Mixed
methods

6-week
interpersonal
group or
Mindfulness
group with some
focus on
psychoeducation

n=38 women 15 – 28
weeks pregnant

37/38
completed

Mean
attendance –
4.405
sessions

EPDS

CWS

STAI

MSSS

No change in depression, anxiety or
worry between groups however a
signi�cant decrease in anxiety and
depression was found in both groups.

Acceptability of groups con�rmed

7

Byrne et al (2014)

Australia

Single group pre-
post intervention

8 weeks
2.5hr/week

MBCE with
empowerment
model. Partners
attended

CD and workbook
for daily home
practice

n=12 pregnant women
18-28 weeks and
partners

12/18
completed,

Session
attendance
not reported

DASS-21

EPDS

MAAS

E�cacy
Inventory
Fear of

childbirth
before labour

Wijma
delivery
expectancy

questionnaire

Signi�cant improvement in self-
e�cacy

Signi�cant decrease in fear of birth

Improved Mindfulness but not
statistically signi�cant

Decreased depression but not
statistically signi�cant

10

Woolhouse et al
2014

Australia

Study 1 - Single
group pre- post
interventions

Study 2 - RCT with
controlled TAU
group

8 week 2hr/week

Adapted MBSR/
MBCT/ MBCP
MindBodyBaby

Study 1 – n=20 women
between 10 – 34 weeks
at risk of depression,
stress and anxiety

Study 2 – n=10 women
from universal sample
of – 34 weeks, 13 to
intervention 10 to
control

11/20
completed

Intervention
13/17
completed

Control- 10/15

(Drop out in
both studies
mainly due to
birth

DASS-21

FFMQ

STAI

PSS

CES-D

Signi�cant improvement in
depression and anxiety post
intervention

Non statistically signi�cant decrease
in stress

Signi�cant increase in mindfulness
and awareness

8

Dimidjian et al
(2014)

USA

Single pre -post
intervention group
with qualitative
description

8 sessions MBCT-
PD

2hr/week

Focus on PND

Audio �les and
DVD provided for
home practice

n=49 pregnant women
up to 32 weeks with
history of depression

42/49
completed

Client
Satisfaction

Questionnaire

EPDS

(LIFE)

MBCT
Adherence
Scale

Signi�cant decrease in pregnancy
scores continuing through to
postnatal period

10

BAI = Beck Anxiety Inventory; BDI-II = Beck Depression Inventory; BMSWI = Body Mind Spirit Well-being Inventory; CBSEI-C32 = Chinese Childbirth Self-
E�cacy Inventory, CES-D = Centre for Epidemiologic Studies Depression Scale; CWS = Cambridge Worry Scale; DASS-D/A/S = Depression Anxiety and
Stress; DES = Differential Emotional Scale; EPDS = Edinburgh Postnatal Depression Scale; ERQ = Emotional Regulation Questionnaire; FFMQ = Five Factor
Mindfulness Scale; GAD 7 = General Anxiety Disorder Scale; MINI = Mini Mental State Examination; MAAS = Mindful Attention Awareness Scale; MINI =
Mini International Neuropsychiatric Interview; MSSS = Maternity Social Support Scale; OWLS= Oxford Worries about Labour Scale; PANAS-X Positive and
negative affect schedule extended, PAS = Pregnancy Anxiety Scale; PSA = Pregnancy Speci�c Anxiety; PES= Pregnancy Experience Scale; PRA =
Pregnancy Related Anxiety Scale; PSOM = Positive States of Mind; PSRS = Pregnancy Stress Rating Scale; PSS = Perceived Stress Scale; PSWQ = Penn
State Worry Questionnaire; SDS = Self-rating Depression Scale; SPWB = Scales of Psychological Well-Being; STAI-S = State Trait Anxiety Inventory, state
sub scale., TMS=Toronto Mindfulness Scale; TPDS = Tilbury Pregnancy Distress Scale; WOC = Expanded version of Ways of coping, PHQ -9= Patient
Health questionnaire
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Study Intervention Recruitment Attrition Measures Result CASP

Zhang and Emory
(2015)

USA

RTC controlled
with TAU

8 sessions over 4
weeks 2hr
sessions Mindful
Motherhood
aimed at
improving mood
and infant
interaction

n= 65 African American
women

31 TAU and 34
intervention

Intervention –
17/34
completed

Control –
17/31

BD-II

PSS

TMS

Baseline
cortisol

Reactive
cortisol

PES

uplift
intensity

Pregnancy
Experience
Scale — Brief
Version:
hassle
intensity

Improved mindfulness not signi�cant
into post-natal period

No statistical signi�cance in
perceived stress and baseline cortisol
levels

Improvement in pregnancy related
positive experience to 1month post-
partum

Decreased depressive symptoms to 1
month postpartum

9

Dimidjian et al
(2016)

USA

RCT with TAU

8 sessions MBCT-
PD

2hr/week

Audio �les and
DVD provided for
home practice

n= 86 pregnant women
up to 32 weeks
pregnant with MDD

43 women to
interventions 43 to TAU

Intervention
-32/43
completed

Control –
37/43

EPDS

LIFE

Instructor

Adherence
Scale

Client
Satisfaction

Questionnaire

Service
utilisation

Higher satisfaction than control

Signi�cant decrease in depression
severity in intervention group

Signi�cant decrease in depressive
relapse

No difference in service utilisation

9

Muthukrishnan

et al. (2016)

India

RCT with TAU

Mindfulness
meditation 2
sessions/ week
for 5 weeks

CD for home
practice

n=74 women 12 weeks
pregnant, 34 women in
intervention group 40 to
TAU (obstetric care)

Not reported Autonomic
functioning
tests

PSS

Signi�cant decrease in stress scores

Decrease in blood pressure changes
increase in heart rate variability

8

Yazdanimehr et al

(2016)

Iran

RCT with TAU

Mindfulness
Integrated
cognitive Therapy

8 x 90 min
sessions

n= 80 pregnant women
self-identifying
depression and anxiety

n =33 control

n=30 intervention

7 lost to
control due to
pregnancy
related
complications

10 lost to
intervention
due to poor
attendance

EPDS

BAI

Signi�cant decrease in depression
and anxiety

10

Beattie et al (2017)

Australia

Mixed methods
RCT pilot trial

8 sessions
2hr/week Drawing
on MBCT, MBPC
and Mindful
Motherhood
(Vieten and Astin,
2008)

Home practice

n=48 women
randomized to
mindfulness based or
pregnancy support
program. Exclusion of
score higher than 13 on
EPDS or identifying self-
harm ideation

17/23
completed

PSS

EPDS

MAAS

Birth
Outcomes

No statistically signi�cant difference
between groups, improved self-
awareness in both groups decreasing
self-reported stress.

Feasibility and acceptability of
intervention con�rmed

8

BAI = Beck Anxiety Inventory; BDI-II = Beck Depression Inventory; BMSWI = Body Mind Spirit Well-being Inventory; CBSEI-C32 = Chinese Childbirth Self-
E�cacy Inventory, CES-D = Centre for Epidemiologic Studies Depression Scale; CWS = Cambridge Worry Scale; DASS-D/A/S = Depression Anxiety and
Stress; DES = Differential Emotional Scale; EPDS = Edinburgh Postnatal Depression Scale; ERQ = Emotional Regulation Questionnaire; FFMQ = Five Factor
Mindfulness Scale; GAD 7 = General Anxiety Disorder Scale; MINI = Mini Mental State Examination; MAAS = Mindful Attention Awareness Scale; MINI =
Mini International Neuropsychiatric Interview; MSSS = Maternity Social Support Scale; OWLS= Oxford Worries about Labour Scale; PANAS-X Positive and
negative affect schedule extended, PAS = Pregnancy Anxiety Scale; PSA = Pregnancy Speci�c Anxiety; PES= Pregnancy Experience Scale; PRA =
Pregnancy Related Anxiety Scale; PSOM = Positive States of Mind; PSRS = Pregnancy Stress Rating Scale; PSS = Perceived Stress Scale; PSWQ = Penn
State Worry Questionnaire; SDS = Self-rating Depression Scale; SPWB = Scales of Psychological Well-Being; STAI-S = State Trait Anxiety Inventory, state
sub scale., TMS=Toronto Mindfulness Scale; TPDS = Tilbury Pregnancy Distress Scale; WOC = Expanded version of Ways of coping, PHQ -9= Patient
Health questionnaire
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Study Intervention Recruitment Attrition Measures Result CASP

Townshend et al
(2018)

Australia

Single group Pre
and post
intervention

Data collected
from pre-existing
dataset

8 weeks

Adapted MBCT

30 mind daily
home practice

n=109 pregnant women
with history or current
depression

Sample of
109
Attendance
and
completion
rates not
reported
although
states high
attrition.

EPDS

DASS-21

PASS

MAAS

FFMQ

Signi�cant reduction in depression,
anxiety and stress

Improved mindfulness and self-
compassion

6

Warriner et al
(2018)

United Kingdom

Single group Pre
and post
intervention

4 weeks, 2,5hr
sessions

Adapted MBPC

155 individuals (86
women and 69 men)

Data only collected for
women for this review

n= 36 women
completed pre
and post
intervention
data
collection

EPDS

FFMQ

PSS

GAD-7

TPDS

OWLS

PES

Signi�cant improvements in stress,
anxiety and depression

7

Lönnberg et al.
(2019)

Sweden

RCT with
controlled Lamaze
group

8 weeks and
reunion

Adapted MBCP

n= 197 pregnant
women with a history of
depression, anxiety,
early life adversity and
current high levels of
perceived stress

intervention n=96

control n=97

Intervention
-11 lost to
follow up

Control – 5
lost to follow
up

PSS

EPDS

PSOM

FFMQ

Compared to the active control
treatment, MBCP signi�cantly
reduced perceived stress (p = 0.038, d
= 0.30) and depressive symptoms (p
= 0.004, d = 0.42), and increased
positive states of mind (p = 0.005, d =
0.41) and self-reported mindfulness
(p = 0.039, d = 0.30).

11

Pan et al.

(2019)

Taiwan

RCT with TAU

8 weeks of 3hr
sessions and
reunion

MBCP

Practice at home
audio recordings

n=104 pregnant women 8 lost to
follow up

PPS

EPDS

FFMQ

CBSEI-C32

Improvement found in both groups
but relatively more improvement in
the intervention group

12

Zhang et al.

(2019)

China

RCT with TAU

8 week 90 min
MBSR

n=63

intervention n=34

3 lost to
follow up

STAI

PSRS

SDS

Signi�cant decrease in stress and
anxiety. No signi�cant difference in
depression although baseline
depression scores were low

11

BAI = Beck Anxiety Inventory; BDI-II = Beck Depression Inventory; BMSWI = Body Mind Spirit Well-being Inventory; CBSEI-C32 = Chinese Childbirth Self-
E�cacy Inventory, CES-D = Centre for Epidemiologic Studies Depression Scale; CWS = Cambridge Worry Scale; DASS-D/A/S = Depression Anxiety and
Stress; DES = Differential Emotional Scale; EPDS = Edinburgh Postnatal Depression Scale; ERQ = Emotional Regulation Questionnaire; FFMQ = Five Factor
Mindfulness Scale; GAD 7 = General Anxiety Disorder Scale; MINI = Mini Mental State Examination; MAAS = Mindful Attention Awareness Scale; MINI =
Mini International Neuropsychiatric Interview; MSSS = Maternity Social Support Scale; OWLS= Oxford Worries about Labour Scale; PANAS-X Positive and
negative affect schedule extended, PAS = Pregnancy Anxiety Scale; PSA = Pregnancy Speci�c Anxiety; PES= Pregnancy Experience Scale; PRA =
Pregnancy Related Anxiety Scale; PSOM = Positive States of Mind; PSRS = Pregnancy Stress Rating Scale; PSS = Perceived Stress Scale; PSWQ = Penn
State Worry Questionnaire; SDS = Self-rating Depression Scale; SPWB = Scales of Psychological Well-Being; STAI-S = State Trait Anxiety Inventory, state
sub scale., TMS=Toronto Mindfulness Scale; TPDS = Tilbury Pregnancy Distress Scale; WOC = Expanded version of Ways of coping, PHQ -9= Patient
Health questionnaire
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Study Intervention Recruitment Attrition Measures Result CASP

Zemestani and
Nikoo

(2020)

Iran

RCT with
psychoeducational
sessions

8 week 2 hr
sessions MBCT

30min daily home
practice

n = 38 pregnant women
with depression and
comorbid anxiety

1 lost to
follow up

BDI-II

BAI

ERQ

SPWB

Signi�cant improvement in
depression and anxiety from control
group and over time

10

BAI = Beck Anxiety Inventory; BDI-II = Beck Depression Inventory; BMSWI = Body Mind Spirit Well-being Inventory; CBSEI-C32 = Chinese Childbirth Self-
E�cacy Inventory, CES-D = Centre for Epidemiologic Studies Depression Scale; CWS = Cambridge Worry Scale; DASS-D/A/S = Depression Anxiety and
Stress; DES = Differential Emotional Scale; EPDS = Edinburgh Postnatal Depression Scale; ERQ = Emotional Regulation Questionnaire; FFMQ = Five Factor
Mindfulness Scale; GAD 7 = General Anxiety Disorder Scale; MINI = Mini Mental State Examination; MAAS = Mindful Attention Awareness Scale; MINI =
Mini International Neuropsychiatric Interview; MSSS = Maternity Social Support Scale; OWLS= Oxford Worries about Labour Scale; PANAS-X Positive and
negative affect schedule extended, PAS = Pregnancy Anxiety Scale; PSA = Pregnancy Speci�c Anxiety; PES= Pregnancy Experience Scale; PRA =
Pregnancy Related Anxiety Scale; PSOM = Positive States of Mind; PSRS = Pregnancy Stress Rating Scale; PSS = Perceived Stress Scale; PSWQ = Penn
State Worry Questionnaire; SDS = Self-rating Depression Scale; SPWB = Scales of Psychological Well-Being; STAI-S = State Trait Anxiety Inventory, state
sub scale., TMS=Toronto Mindfulness Scale; TPDS = Tilbury Pregnancy Distress Scale; WOC = Expanded version of Ways of coping, PHQ -9= Patient
Health questionnaire
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Table 2
Appraisal of the articles, CASP Randomised Control Trials

  Randomised Control Trials

  Vieten
and
Astin

Guardino
et al

Woolhouse
et al Study
2

Zhang
and
Emory

Dimidjian
et al

Muthukrishnan
et al

Yazdanimehr
et al

Beattie
et al

Lönnberg
et al

Pan
et
al.

Zhang
et al

Z
a

1. Aim? 1 1 1 1 1 1 1 1 1 1 1 1

2.Participants
randomised?

1 1 1 1 1 1 1 1 1 1 1 1

3.Were all
participants
accounted for?

1 1 1 0 0 ? 1 0 1 1 1 1

4a.Participants
blind to
intervention?

4b.Investigator
blind to
interventions?

4c. Analysers
blind?

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

?

0

0

0

0

1

0

0

1

1

0

1

1

0

0

1

5.Were the
study groups
similar?

1 1 0 1 1 ? 1 1 1 1 1 1

6. Did each
study group
receive same
level of care

1 0 1 1 1 1 1 0 0 1 1 1

7. Results
comprehensive?

1 1 1 1 1 1 1 1 1 1 1 1

8.Was precision
treatment effect
reported?

0 1 1 1 1 1 1 1 1 1 1 1

9.Do bene�ts
outweigh the
harms

1 1 1 1 1 1 1 1 1 1 1 1

10a.Can results
be applied
locally

10b.Would
intervention
provide greater
value than
existing
intervention?

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1 = YES 0 = NO ? = UNSURE
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Table 3
Appraisal of the articles, CASP Cohort Studies

  Duncan and
Bardacke
(2009)

USA

Goodman
et al
(2013)

USA

Byrne et
al
(2014)

Australia

Woolhouse
et al (2014)

Australia

Study 1

Dimidjian
et al
(2014)

USA

Townshend
et al (2018)

Warriner
et al
(2018)

UK

1.Did the study address a clearly focused issue? 1 1 1 1 1 1 1

2. Was the cohort recruited in an acceptable
way?

0 1 1 1 1 0 0

3.Was the exposure accurately measured to
minimise bias?

1 1 1 1 1 1 1

4.Was the outcome accurately measured to
minimise bias?

1 1 1 1 1 0 1

5a. Have the authors identi�ed all important
confounding factors?

5b.Have they taken account of the confounding
factors in the design and/or analysis?

1

1

1

1

1

1

1

1

1

1

1

1

1

1

6a.Was the follow up of subjects complete
enough?

6b.Was the follow up of subjects long enough?

1

1

1

1

1

1

0

0

1

1

0

0

0

0

7. Can the results be applied to the local
population?

1 1 1 1 1 1 1

8. Do the results of this study �t with other
available evidence?

1 1 1 1 1 1 1

1 = YES 0 = NO ? = UNSURE

Due to the heterogeneity between studies in terms of methodology, interventions and recruitment, a narrative synthesis was conducted. The interpretation and
synthesis of information considers the differences between studies where research designs are not comparable (40). Consistent with the scope of the review,
the �ndings have been explored within the domains of perinatal depression, anxiety, and stress.

Results
The initial search yielded 2053 articles, which resulted in 1986 records following duplicate removal. Following title and abstract review, and with additional
hand searching, 54 reports were assessed via a full-text review. 20 studies remained eligible for inclusion from 21 participant cohorts (see �gure 1). One study
(28) reported results from two cohorts hereafter labelled study 1 and 2. Studies were excluded due to several reasons including: mixed intervention including
Mindfulness based yoga (41, 42, 43), ACT (44), self-compassion (31) and behaviour change therapy (45), samples selected based upon speci�c physical
conditions such as overeating (46); psychological conditions such as bipolar spectrum disorder (46); extreme fear of childbirth (48), studies that included
participants who were not yet pregnant but trying to conceive or adopting (49) and online interventions were excluded (50). A summary of study
characteristics and results is presented in Table 1.

Study characteristics
All studies included quantitative data and seven included qualitative outcomes. Of the included studies twelve were randomised controlled trials (RCTs) (51,
52, 28, study 2; 53, 54, 55, 56, 57, 58, 59, 60, 61), two studies were non-randomised (62, 63) and eight were non-controlled (23, 28, 64, 65, Study 1, 66, 67, 68).
The RCTs used varying methods of control including a wait list group (51), a reading group (52) and treatment as usual (28, 53, 54, 55, 50, 51), a pregnancy
support group (57), Lamaze group (58) and psychoeducational sessions (61).

Participant recruitment was predominantly from hospitals and obstetric clinics. All eligible studies involved a sample of pregnant women; however, one study
involved the intervention being undertaken in a community setting mixed with the general population (52). Three studies involved partners, although no data is
included in this review on non- pregnant participants (3, 65, 68). One study recruited women based on a self- identi�ed 'mood disturbance' (51); eight studies
recruited women with a history of anxiety and/or depression the remaining studies recruited a universal sample of generally healthy pregnant women. Other
characteristics that were reported on included age of participants, gestation and parity, and marital and education status.

Most of the studies were undertaken in either the United States of America or Australia, one study came from Canada (63) one from India (55), one from
Sweden (58), two from Taiwan (59, 60) and two from Iran (56, 61). The gestation of participants was between 12 -28 weeks with Dimidjian and colleagues
(2015) accepting participants until 32 weeks. All studies describe most participants as primiparous except Zhang and Emory (2015) who described 84.6% of
participants already having children. Participants were over 18 years in all studies with an average age between 28 – 34 years. Most studies identi�ed
participants to be married and having secondary education. Only one study speci�cally recruited from a low socio-economic, minority (African American)
cohort (53).
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All eligible studies involved a MBI in a group setting and ranged from 4 – 9 weeks in duration with

each session 2 -3 hours in duration. The feasibility study by Warriner and colleagues (2018) acknowledged that the length of some studies, particularly the
Mindfulness Based Childbirth and Parenting (MBCP) interventions (24 hours) may not be feasible within a health care setting and effect adoption. All the
studies except Muthukrishnan et al (2016) and Yazdanimehr et al (2016) involved 'homework' which was generally described as mindfulness practices
sometimes aided by a recording or workbook and logged on a time sheet. A wide range of adaptations to the traditional MBSR and MBCT were found. Fifteen
of the studies identi�ed as having a basis in MBSR and/or MBCT and were adapted to the perinatal period; six of the studies did not identify a basis in MBSR
or MBCT. Most interventions included a component of psychoeducation alongside the development of mindfulness skills. Two studies focused on the
improvement of mood (51, 53), eight focused on depression (28, 54, 56, 58, 61, 62, 66), one on anxiety reduction (64) and �ve were adapted to include
childbirth education and mindful parenting (23, 28, 58, 65, 68). The remaining studies aimed to improve general well-being. The study by Zhang and Emory
(2015) had such high attrition rates (3 out of 34 randomized participants completed 8 sessions) that dose-effect analyses were used to test the treatment
effect on outcome variables.

All the studies collected pre- and post-intervention data with some studies collecting post-partum data varying between 3 weeks and 6 months post-partum.
Outcome measures varied between studies. All studies used self-report measures to determine emotional health and mindfulness which may indicate some
reporting bias. One study measured salivary cortisol measures (53) and one study looked at autonomic functioning tests (55). Townsend et al. (2018)
collected data from a pre-existing hospital dataset for women who attended the intervention between 2010 -2016, the instruments used were reported to have
changed over this time. All the studies used validated measurement tools, however due to the signi�cant variety of outcome tools and measured mental health
outcomes it was di�cult to compare the effect of the interventions. Inconsistent effect was found across the reviewed studies. All studies included multiple
components such as psychological support, mindfulness practice, discussion, parent education and peer support, however outcome measures were only
reported on mental health and mindfulness. None of the studies demonstrated quantitative measures on the therapeutic mechanism of peer and/or facilitator
support. Outcomes for depression, anxiety, stress, and mindfulness are reported here, other outcomes can be found in Table 4.  
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Table 4
Outcomes of Studies

Study Depression Anxiety Stress Mindfulness Other Qualitative Post-natal

Vieten and
Astin (2008)

Non-statistically
signi�cant
improvement

Signi�cant
improvement

Non-statistically
signi�cant
improvement

Non-
statistically
signi�cant
improvement

Signi�cantly
reduced
negative affect

N/A Non
statistically
signi�cant
improvement
at 3 months
post-partum

Duncan and
Bardacke
(2009)

USA

Improvement with
small effect size

Signi�cant
improvement

Statistically
signi�cant
decrease in
stress

Signi�cant
improvement

Minimal
change to
positive or
negative affect

Participants
continuing to use
skills to post-
partum.

Supported by
group

Not measured

Dunn et al
(2012)

Australia

Improvement in 50%
of treatment group

Non-
statistically
signi�cant
improvement

75% decrease in
stress lasting
into postnatal
period

Non-
statistically
signi�cant
improvement

Self-
compassion –
67% of
treatment
group reported
improvement

Mindfulness
practiced beyond
completion of
intervention.
Living in the
moment and
acceptance.

Improvements
in measures
at 6 weeks
post-partum

Goodman et al
(2013)

USA

Statistically
signi�cant
improvement

Statistically
signi�cant
improvement

Not measured Statistically
signi�cant
improvement

Statistically
signi�cant
improvement
in worry

Recommendations
include ongoing
support, inclusion
of partners,
decrease
homework

Not measured

Guardino et al
(2013)

USA

Not measured Signi�cant
decrease in
anxiety in
comparison
with control

Signi�cant
decrease in
stress in both
intervention and
control group

Signi�cant
increase in
mindfulness
in both
groups

N/A N/A Improvements
not
maintained at
6 weeks post-
partum

Bowen et al
(2014)

Canada

No difference
between groups

Signi�cant
decrease in
anxiety for
both groups
from pre-
intervention to
post-partum

Not measured Not
measured

Worry - No
difference
between
groups

High level of
acceptability of
group

Improvements
in both
groups
continue at 4
weeks post-
partum

Byrne et al
(2014)

Australia

Non-statistically
signi�cant
improvement

Non-
statistically
signi�cant
improvement

Minimal effect Non-
statistically
signi�cant
improvement

Self-e�cacy
and birth
expectation
signi�cantly
improved,
decreased fear
of childbirth

Increased sense of
community and
empowerment

3 – 12 weeks
post-partum

Woolhouse et
al 2014

Australia (I)

Statistically
signi�cant
improvement

Statistically
signi�cant
improvement

Non-statistically
signi�cant
improvement

Statistically
signi�cant
improvement
in 2 of 5
measures

N/A Increased ability to
manage negativity,

Improved
relationships

Improved sleep

Improved quality
of life

Not measured

Woolhouse et
al 2014

Australia (II)

Statistically
signi�cant
improvement for
both intervention and
control

Statistically
signi�cant
improvement
for both
intervention
and control

Statistically
signi�cant
improvement for
both intervention
and control

Statistically
signi�cant
improvement
for both
intervention
and control

Statistically
signi�cant
improvement
for both
intervention
and control

N/A Not measured

Dimidjian et al
(2014)

USA

Signi�cant decrease
in depression relapse

Not measured Not measured Not
measured

High degree of
satisfaction in
intervention
reported

N/A Decreased
depressive
symptoms
and relapse at
1st and 6th
months

Zhang and
Emory (2015)

USA

Medium effect size
for number of
mindfulness
sessions attended
and levels of
mindfulness at post
intervention

Not measured No effect on
perceived stress

Positive
effect not
lasting into
postnatal
period

Session
numbers had
large effect on
reactive
cortisol level

N/A No difference
between
groups at 1-
month post-
partum
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Study Depression Anxiety Stress Mindfulness Other Qualitative Post-natal

Dimidjian et al
(2016)

USA
Signi�cant decrease
in depression relapse
– 74% less than TAU
control over entire
study and 88% less
in postnatal period.

Decreased severity of
depression

Not measured Not measured

Not
measured

High degree of
satisfaction in
intervention
reported

N/A 1st and 6th
months

Muthukrishnan

et al. (2016)

India

Not measured Not measured Signi�cant
decrease in
perceived stress

Not
measured

Improved
measures of
sympathetic
nervous
system
modulation

N/A Not measured

Yazdanimehr
et al. (2016)

Iran

Statistically
signi�cant
improvement

Statistically
signi�cant
improvement

Not measured Not
measured

  N/A Improvements
maintained 1
month post-
natally

Beattie et al
(2017)

Australia

Non-statistically
signi�cant
improvement
compared with
control

Not measured Non-statistically
signi�cant
improvement
compared with
control

Non-
statistically
signi�cant
improvement
compared
with control

Birth outcomes
– no
statistically
signi�cant
change

Women would
recommend the
group to others.

Women had learnt
to manage
stressors and
negative emotion

Not measured

Townshend et
al (2018)

Statistically
signi�cant
improvement

Statistically
signi�cant
improvement

Statistically
signi�cant
improvement

Statistically
signi�cant
improvement

Statistically
signi�cant
improvement
in self-
compassion

N/A Not measured

Warriner et al
(2018)

United
Kingdom

Statistically
signi�cant
improvement

Statistically
signi�cant
improvement

Statistically
signi�cant
improvement

  Improvement
in pregnancy
and labour
related worries

N/A Not measured

Lönnberg et al
(2019)

Signi�cant
improvement
compared with
control

Not measured Signi�cant
improvement
compared with
control

Signi�cant
improvement
compared
with control

Signi�cant
improvement
compared with
control in
positive states
of mind

N/A Not measured

Pan et al.

(2019)

Taiwan

Signi�cant
improvement

Not measured Signi�cant
reduction in
stress post
intervention but
increasing in
both groups
close to
pregnancy

No-
signi�cant
improvement

Signi�cant
improvement
in childbirth
self-e�cacy

N/A Not measured

(Zemestani
and Nikoo,
2020)

Signi�cant
improvement
compared with
control

Signi�cant
improvement
compared with
control

Not measured Not
measured

Improved
emotional
regulation and
cognitive
reappraisal

N/A Signi�cant
improvement
in depression,
anxiety,
emotional
regulation

Depression, Anxiety and Perinatal Stress
Depression was measured as an outcome in all but two studies with the Edinburgh Postnatal Depression Scale (EPDS), but also included the depression arm
of the Depression Anxiety and Stress Scale (DASS-21) and others. Outcomes of depression in the RCTs was variable. Yazdanimehr et al. (2016); Lönnberg et
al. (2019) and Zemestani and Nikoo (2020) had statistically signi�cant improvement in depression compared to control group and Dimidjian et al. 2015
(MBCT) found signi�cant decrease in depressive relapse that was maintained into the post-natal period. Several studies found a decrease in depressive
symptoms that was not statistically signi�cant however the data suggested a post intervention improvement (28, 51). Beattie et al. (2017) and Zhang and
Emory (2015) found no difference between intervention and control post intervention, however Zhang and Emory (2015) found a decrease in depressive
symptoms at 1-month post-partum related to the amount of sessions attended. Dunn et al.'s (2012) non-controlled intervention found half of the women in the
treatment group had an improvement in depressive symptoms. In the single group interventions, (23, 28 Study 1, 64, 66, 67, 68) most found signi�cant
improvement in depression; however, Byrne et al. (2014) found a non-signi�cant difference in depression scores. Bowen et al.’s (2014) comparative study
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found a decrease in depressive symptoms however no statistically signi�cant difference was found between groups. Outcomes for depression show some
evidence of treatment effect however this was less signi�cant in studies comparing MBIs to control groups.

The effectiveness of the MBI on anxiety levels was measured in fourteen of the eligible studies. Measuring tools for anxiety were varied and measured both
general anxiety and pregnancy speci�c anxiety, measuring tools included the anxiety arm of the DASS-21, Beck Anxiety Inventory (BAI), General Anxiety
Disorder Scale (GAD - 7), Pregnancy Speci�c Anxiety (PSA); Pregnancy Experience Scale (PES); Pregnancy Related Anxiety Scale (PRA). Among the RCTs that
measured anxiety, all found a reduction in anxiety scores compared to control group (28 study 2, 51, 52, 56, 60, 61, 67). The non-randomized study (62) found
a non–statistically signi�cant improvement, and the non-controlled studies all found signi�cant improvement in anxiety scores (23, 28, 64, 65, 68). Bowen et
al., (2014) comparative study found a decrease in anxiety in both groups with a non-signi�cant difference between groups. Studies with statistically
signi�cant improvements in anxiety also tended to show statistically signi�cant improvements in mindfulness.

Guardino et al. (2014), Muthukrishnan et al. (2016), Lönnberg et al. (2019) and Zhang et al. (2019) demonstrated a statistically signi�cant decrease in pre to
post intervention perceived stress scores as well as improved stress related autonomic functioning scores in the Muthukrishnan et al. (2016) study. Vieten and
Astin (2008) and Beattie et al. (2017) reported a non-statistically signi�cant improvement due to small effect size whilst Zhang and Emory (2015) found no
effect in stress scores in relation to how many intervention sessions were attended. Woolhouse et al. (2012) study 2 and Guardino et al. (2014) reported a
statistically signi�cant decrease in stress scores for both the intervention and control groups. Dunn et al. (2012) found 75% of participants in the intervention
group reported a decrease in stress scores into the post-natal period. Among the single group studies that reported stress outcomes Duncan and Bardacke
(2009), Townsend et al. (2018) and Warriner et al. (2018) reported statistically signi�cant improvements in stress measures while Woolhouse et al. (2012)
study 2 reported a non-statistically signi�cant improvement and Byrne et al. (2012) reported minimal effect on stress scores.

Mindfulness
Pre to post intervention changes in mindfulness were measured in most studies, among the RCTs that measured mindfulness, Vieten and Astin (2008) and
Lönnberg et al. (2019) reported a signi�cant increase in self-reported Mindfulness. Beattie et al. (2017) reported a non-signi�cant increase compared to control
and both Guardino et al. (2014) and Woolhouse et al. (2012) study 2 reported a statistically signi�cant increase in mindfulness scores for both the intervention
and control groups. Dunn et al. (2012) found a non-statistically signi�cant improvement in mindfulness. The non-controlled studies showed statistically
signi�cant mindfulness scores in all studies except Byrne et al. (2012) who found a non-signi�cant improvement in mindfulness measures.

Qualitative Findings
Seven of the twenty-one studies included qualitative data. Feedback was generally positive and demonstrated acceptability of the intervention. Themes that
emerged from interviews included skill development and continued use of new skills, connection, and suggestions for improvement.

Skills learnt included an increased ability to stay in the present moment, acceptance of whatever is arising (57) and enhanced empowerment to cope with
di�cult situations (65). The ability to reign in negative patterns (28) and release stress (57) was also described. Several studies noted that women were
continuing to apply these skills during labour and in the immediate post-partum period (23, 65). This also applied to studies that did not have a childbirth and
parenting education focus (63). Participants described continuing to practice formal and informal mindful techniques after the completion of the groups; in
one study this was also expressed by women who did not complete the intervention (62).

Participants generally described the group as supportive and suggested that forming relationships, having experience normalised through shared stories (62)
and development of community was a positive experience. In one study (28) several participants described an initial feeling of discomfort in the �rst session
when the group had not yet bonded although this improved throughout the intervention.

Suggested improvements included partner participation so that partners would be able to support women with the skills they had learnt (57, 64) and ongoing
support with mindfulness techniques (57, 64). The participants in Byrne et al (2018) study suggested both increased ongoing support but also that the length
of sessions could be reduced. Homework was described as helpful but sometimes felt like ‘too much’ (64). Responding to women’s views and experiences will
help to inform the design of interventions which are acceptable to women and to develop an understanding of how and why intervention components may
contribute to outcomes.

Discussion
Research into the effects of Mindfulness-based Interventions in pregnancy is in early stages and the current research is lacking in rigorous methodology and
consistency in intervention and outcome measures. Of the 21 studies eligible, 11 were RCTs several of which were arguably underpowered and statistically
signi�cant difference was not found. Of the RCTs, the control groups varied and included wait list groups, treatment as usual, reading, support group,
childbirth or psychological education. As such, all participants in control groups continued to receive health service support and education, with four of the
RCTs demonstrating outcome improvements in both the intervention and control (28 Study 2, 52, 57, 63). It was suggested that the control-groups within these
studies may have provided some bene�t through peer support in pregnancy. Information received in the control groups may have also provided some bene�t
such as reading material (52), pregnancy support group (57) and Interpersonal group therapy (63). In one RCT up to 50% of the control group were also found
to be attending practices with similar therapeutic mechanisms such yoga and meditation practice during the intervention (28) making it di�cult to determine
if changes in data was in response to the intervention alone. Guardino et al., (2013) also reported 30% of the control group were attending an antenatal yoga
group during the intervention; this may have provided a similar focus thus decreasing the difference in effect between groups. There is also a possibility that
women who accept participating in research on mental health interventions may have a greater awareness and motivation toward improving mental health
outcomes regardless of their randomization.
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A great variety in the format or focus of MBIs was found; with differing content, intervention length and follow up. Several studies included a childbirth and
parenting component (23, 28 Study 1 and 2, 53, 57, 58) and others focussed on mental health education (51, 56, 61, 63, 64, 65). Selection criteria also varied
between universal populations of pregnant women to women recruited who identi�ed as having mood concerns (51), high anxiety (28 Study, 52, 64) and/or
depression (28 Study, 54, 56, 64, 65, 66). Beattie et al (2017) excluded participants with an EPDS of over 13. This may account for some of the underpowered
changes to depression scores as the self-reported depression scores were low prior to intervention.

According to Taylor et al's (2016) meta-analysis of the effectiveness of MBIs in the perinatal population, the pre and post effect size of depression and anxiety
were increased when the intervention recruited from a population of pregnant women vulnerable to anxiety and depression. This was demonstrated
particularly in the interventions that offered a psycho-education component to the intervention and may indicate increased motivation among these
participants. One study reported a higher drop-out rate in participants with lower mental health scores and suggested this may be due to these participants
feeling like they did not require the tools taught in this style of intervention (68).

The self-reporting assessment tools that were used to determine the mental health outcomes were diverse, as were the time frames in which they were
performed, making comparison di�cult. Several studies did not study all outcomes. Almost all the measured outcomes in the selected interventions
demonstrated some improvement in the self-reported outcomes, however due to under-powered sample sizes the statistical signi�cance of the results were
reduced. The studies with the larger sample sizes showed greater statistically signi�cant improvements in both mental health and mindfulness outcomes (54,
55, 56, 58, 67). Most of the studies reviewed pre and post intervention changes in mindfulness as this was the hypothesized therapeutic mechanism of
change. Lönnberg et al (2019) explored the mediating effect of mindfulness in their robust study and found that changes in aspects of mindfulness outcomes
had signi�cant mediating effect on the changes in the outcomes of depression and perceived stress. A correlation between signi�cantly decreased depressive
symptoms and increased mindfulness was observed in several studies (28 study 1, 64, 67).

Length of intervention was also diverse and ranged from 4 to 10 weeks with differing periods of engagement with instructors and recommended 'homework'
periods. Optimal length of intervention an MBI was not con�rmed (69). Several studies have suggested the intervention length may prevent some participants
from participating if it is deemed too long and may be a greater burden on the health system (69). Overall a high level of acceptability of MBIs in pregnancy
were reported. Attendance was high in all groups apart from the Zhang and Emory (2015) study which recruited from a cohort of low income women, although
no reason was given for the high attrition rates in this study, it does highlight the need for continued research around supporting the mental health of socially
vulnerable women during pregnancy.

Demographic variation was limited in the reviewed studies. Participants were primarily well educated, married and nulliparous women. Despite research
demonstrating that women from low socio-economic, ethnic backgrounds may be at higher risk of mental health concerns (70) only one study recruited from
a population that identi�ed as a low-socioeconomic ethnic group (53). Due to growing multiculturalism and the differences that may occur in the cultural
expressions of emotion it is valuable to understand the acceptability and e�cacy of these interventions in a variety of cultures (61). This systematic review
demonstrated greater cultural variations than previous reviews of this topic, also signifying that MBIs are being applied in a diverse range of cultures and
health settings. The lack of multiparous recruitment may indicate that attendance of interventions is more di�cult due to issues with childcare, this could be
explored in future research. It was also noted that although all eligible studies were group interventions, none of the literature applied measured outcomes to
identify how the group support in�uenced the study. Three of the controlled studies (57, 63) found improvements in mental health outcomes in both the
intervention and control groups possibly suggesting that peer support may have a mediating effect in these outcomes. Qualitative data demonstrated that the
group support was bene�cial (23, 65). Group support has been found to be bene�cial in both mental health studies and in the pregnant population through
pregnancy support and childbirth education groups (34, 63). Although the detrimental effects of perinatal mental health concerns on the infant and
parent/infant interaction has been broadly researched and the bene�t of mindfulness on parenting has been studied, none of the reviewed studies included a
measure of this. Townshend et al. (2018) adjusted their intervention to include elements of attachment theory and Lönnberg et al. (2019) included teaching
methods to increase awareness of the baby, however no measure of the effect of this was demonstrated nor long-term follow up studied.

Conclusion
This review found that Mindfulness-based group interventions afford modest improvements in perinatal depression, anxiety, stress, and mindfulness during
pregnancy; however, study size was globally small and transferability of �ndings thus limited. There was also a lack of consistency in studies, which
contributes to di�culty with result interpretation. Further research is needed. Future studies that focused on mental health education and outcomes for women
experiencing mental health di�culties would be of bene�t. While more robust methodology including comparison with a randomised control is recommended,
caution in choosing control method is advised for future research. Future studies addressing the speci�c obstacles to attendance that women of di�cult
social situations face, would be of value. Reduced length of intervention should be explored as it may be more acceptable to women with diverse social
situation and potentially more cost effective for health systems. It would also be of value to explore how group support affected any change mechanisms
within the participants. This review highlighted the need for future research that incorporates maternal/fetal bonding into the intervention and measured
outcomes.
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