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Abstract

Objectives The aim of the present study was to investigate long-term effects of Mindfulness-Based Childbirth and Parenting
(MBCP) during pregnancy on women'’s perceived stress and depressive symptoms during the first year postpartum.

Methods Women (= 193) who were pregnant with their first child and at risk for perinatal depression were randomized to
MBCP or an active control condition, which consisted of a Lamaze childbirth class. The women provided self-reported data on
perceived stress, depressive symptoms, positive states of mind, and the Five Facets of Mindfulness Questionnaire at baseline,
postintervention, and at 3, 9, and 12 months postpartum.

Results Linear mixed model analysis showed that the intervention group had a larger decrease in stress (p = 0.04) and depression
scores (p =0.004) and larger increase in positive states of mind (p < 0.001) and mindfulness scores (p < 0.001) from baseline to
postintervention (10—12 weeks later), compared with the active control group. These initial effects were not sustained during the
follow-up period. However, analyses restricted to mothers in the MBCP condition showed that those who reported continued
mindfulness practice during the follow-up period (n = 50) had a greater initial effect of the intervention and sustained the effects
to a larger degree, compared with mothers who did not continue practicing mindfulness (n =21).

Conclusions This study gives partial support for providing MBCP for pregnant women. Although the initial beneficial effects
from MBCP were not sustained during the postpartum period, the findings warrant further investigations since the improvements
take place in a time that is crucial for the mother—infant dyad.

Trial Registration ClinicalTrials.gov ID: NCT02441595.

Keywords Maternal - Pregnant - Mindfulness - Stress - Depression

The promotion of mental health and well-being has become a
health priority within the global development agenda. By
2020, depression is predicted to be the second leading cause
of'the global disease burden, and it is twice as common among
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women as men (WHO 2019a). Among women, pregnancy
has been suggested to be a particularly vulnerable phase in
life in regard to risk of mental health problems. Worldwide,
the rate of women who experience a mental disorder (primar-
ily depression) while pregnant is about 10%, the correspond-
ing number for women who have just given birth is 13%
(WHO 2019b).

A growing body of evidence casts light on the intergen-
erational transmission of mental ill-health; perinatal stress
and depression are associated with far-reaching negative
psychological and developmental outcomes among chil-
dren, which can last into late adolescence (Stein et al.
2014). This transmission occurs in utero as well as during
the first years in life. It is thus well motivated to search for
strategies that reduce maternal stress and prevent perinatal
depression, not only to relieve the mother’s suffering but
also in order to minimize the risk of negative health effect
transmission to the next generation.
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Mindfulness-based interventions (MBISs) tailored to preg-
nant women or expectant couples constitute a novel field of
research. These programs are based on mindfulness-based
stress reduction (MBSR) or mindfulness-based cognitive ther-
apy (MBCT), with varying degrees of tailoring to fit the needs
of pregnant women or expectant couples. Most programs en-
compass around 8 weekly sessions, and the participants are
asked to practice mindfulness at home in between sessions
with access to audio files with guided practices.

Mindfulness-Based Childbirth and Parenting (MBCP) is
one of these MBIs, and a pilot study with 28 self-selected
women found that MBCP reduced pregnancy anxiety and
stress from baseline to postintervention (Duncan and
Bardacke 2010). The results from pre- to postintervention mea-
sures of psychological outcomes were similar in a recent ran-
domized control trial, in which pregnant women participating
in MBCP significantly reduced perceived stress and depressive
symptoms compared with an active control group (Lonnberg
et al. 2019). In addition, a brief version of MBCP with 4 ses-
sions (instead of the original 9) has proven to be feasible and
acceptable, and the results also point to improvements in self-
report measures of stress and depression (Warriner et al. 2018).

Support for feasibility and indications of improvements in
psychological distress was also found in a pilot study of the
antenatal MBI called the MindBabyBody program (Woolhouse
et al. 2014). Furthermore, Townshend et al. (2018) found re-
duced perinatal depression, stress, and anxiety from an 8-week
mindful parenting program for pregnant women at risk of psy-
chological distress. The latter study also indicates that antenatal
MBIs promote skills development in self-kindness, observing,
and acting with awareness and that these changes are associated
with a reduction in perinatal depression.

In a pilot study evaluating a program called Mindful
Motherhood, participants were selected based on having pre-
viously sought some form of treatment for mood disorders
(Vieten and Astin 2008). Significant decreases in state anxiety
and negative affect were documented, and 7-10% of these
improvements were retained at a 3-month follow-up.
Clinically reliable decreases in stress symptoms have also
been demonstrated among pregnant women with a history of
anxiety or depression (Dunn et al. 2012). In addition,
Dimidjian et al. (2016) have tested MBCT for the prevention
of depression relapse/recurrence among pregnant women
(calling the intervention MBCT-PD) and provide evidence
that MBCT-PD can prevent depression relapse among preg-
nant women through a follow-up period of 6 months postpar-
tum. Similarly, lowered levels of depressive symptoms were
sustained 6 months postintervention in a study by Miklowitz
et al. (2015), which investigated the effects of MBCT for
perinatal women with recurrent major depressive disorder or
bipolar spectrum disorder.

Mindfulness-based cognitive therapy (MBCT) has also
been adapted for pregnant women with general anxiety

disorder in an intervention called CALM Pregnancy
(Goodman et al. 2014). Goodman et al. found good feasibility
and acceptability of the intervention, as well as statistically
and clinically significant improvements in anxiety, depres-
sion, self-compassion, and mindfulness. In this pilot study,
improvements were maintained or even further improved at
the follow-up at 3 months postpartum (Luberto et al. 2018).
Another pilot randomized controlled trial (RCT) testing an
MBI for pregnant women with high levels of perceived stress
and pregnancy anxiety also demonstrates larger decreases in
anxiety from pre- to postintervention, but no sustained effects
at a 6-week postintervention follow-up (Guardino et al. 2014).

Qualitative evaluations illustrate that antenatal MBIs can
give participants a sense of empowerment and community
(Fisher et al. 2012) and that they can be experienced as devel-
oping inner resources, self-knowledge, and self-compassion,
which are found helpful during childbirth and early parenting
(Lonnberg et al. 2018). Such evaluations have also elucidated
that participants value the peer support established during the
intervention (Dunn et al. 2012) and that antenatal mindfulness
can be perceived as promoting resilience and contribute to
wellbeing (Meyer et al. 2017). Furthermore, five systematic
reviews of the effects of antenatal MBIs conclude that there
are limited positive findings and call thus for more adequately
powered, longitudinal RCTs in order to establish sufficient
evidence for effectiveness (Badker and Misri 2017; Dhillon
et al. 2017; Hall et al. 2016; Matvienko-Sikar et al. 2016; Shi
and MacBeth 2017).

Since participants in antenatal MBIs go through childbirth
and become parents after the intervention, it is of interest to
evaluate if they benefit from the intervention through this tran-
sition. Sustaining self-care routines may be more challenging
when also caring for an infant. Yet the benefits that may ac-
company continued practice of mindfulness could possibly
contribute not only to less parental stress and improved mental
well-being but also to the parent being more emotionally avail-
able for the infant and to positive parent—child interaction.

This longitudinal randomized controlled study, which tar-
gets first-time mothers at risk of perinatal depression, furthers
the field of antenatal MBIs. We hypothesized that there may
be a lasting treatment effect from MBCP on levels of stress,
depressive symptoms, positive emotions, and mindfulness
during the first year of motherhood. We also studied what role
continued mindfulness practice after completion of the MBI
program could have on long-term treatment effects.

Method
Participants

Statistical power was calculated based on perceived stress at
postintervention and data from a pilot study by Duncan and
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Bardacke (2010). Between 2014 and 2016, women who ex-
pected their first child and received maternal health care
checkups at one of eight different maternal health clinics in
Stockholm County were invited to participate in the study.
Around gestational week 15-22 of pregnancy, the women
received a letter of invitation to the study, with information
regarding the study and a short description of MBCP and
Lamaze. In order to keep participants blinded to our hypoth-
eses, the aim in the letter was expressed as “to study parental
support, stress and quality of life, by comparing two different
courses.” Partners were encouraged to participate in the ante-
natal classes as well. Single women and women with a partner
who could not participate were welcome to attend by them-
selves or in the company of a support person.

Women who were interested in participating were asked to
fill out a brief online questionnaire to assess eligibility. To be
eligible, the pregnant woman should be at risk for perinatal
depression. Therefore, we selected women with a history of
depression or anxiety, early life adversity, and/or current high
levels of perceived stress. The inclusion criteria included at
least one of the following criteria (a—d): (a) scoring six points
or higher on the 4-item Perceived Stress Scale (Cohen et al.
1983), (b) having previously sought health care for mental
health problems (yes/no and if yes, they were asked to de-
scribe what kind and when), (c) previous experience of de-
pression or anxiety (yes/no and if yes, they were asked to
describe what kind and when), or (d) scoring six points or
higher on three selected items from the Childhood Trauma
Questionnaire (Bernstein et al. 2003) using a 5-point scale
from 0 to 4 with a high score indicating early life adversity.
In addition, the participant should be (e) fluent in Swedish, (f)
have had no previous experience of mindfulness training or
meditation, (g) no current psychotic symptoms or major de-
pressive episode (given the focus on prevention, not on acute
intervention), and (h) be at least 18 years old.

Figure 1 describes the sample size throughout all study
phases, including exclusion, ineligibility, and dropouts. In
all, 1647 letters were sent to invite women for screening. A
total of 347 women were assessed for eligibility, and 193 met
the inclusion criteria and agreed to participate; 96 were ran-
domized to the MBCP group and 97 to the Lamaze group
(Fig. 1). Eighty-six percent completed the postintervention
assessment; 79.27% completed the 3-month assessments;
73.36% completed the 9-month assessment; and 68.39% com-
pleted the 12-month assessment.

Table 1 presents the socio-demographic background and
inclusion criteria of the participating women. Several partici-
pants met multiple inclusion criteria; when combining the
criteria regarding perceived stress, early life adversity, and
previously having sought healthcare for mental health prob-
lems, about half of the participants in both study arms met two
of'these criteria and about a quarter in each arm met all three of
these criteria. The majority of women was highly educated
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and lived with a partner. There were no significant differences
in socio-demographic background, inclusion criteria, or scores
on the baseline questionnaires between those allocated to the
MBCP group and the Lamaze group. Thus, these data were
not included in our further analyses. There were no significant
differences between completers and dropouts on socio-
demographic background variables or scores on the baseline
questionnaires (data not shown).

Four women in the MBCP arm and three women in the
Lamaze arm gave birth prematurely, between gestational
weeks 32 and 36. In the MBCP arm, 62% of the infants born
were boys, 38% were girls, and one mother gave birth to
twins. In the Lamaze arm, 39% of the infants were boys and
61% were girls and three mothers gave birth to twins.

One adverse event was reported; a woman in the MBCP
arm experienced increased anxiety during the group meetings
and dropped out.

Procedure

Eligible women were scheduled for an appointment where
baseline assessments were completed and during which
they signed informed consent to participate. After comple-
tion of the baseline questionnaires, an administrator who
was not part of the research team randomized the partici-
pants to either intervention or active control, by using a
randomization sequence generated in SPSS in blocks of
ten. Postintervention assessment was carried out 10 to
12 weeks after the baseline assessment, and subsequent
follow-up assessments were carried out at 3, 9, and
12 months postpartum.

Intervention Condition—MBCP The MBCP program was an
adapted and culturally adjusted version of a program devel-
oped by Bardacke (2012). The adaptations and details of the
program content are described in greater detail in our previous
publication (Lonnberg et al. 2019) and are also provided as
supplementary materials. The program consisted of eight
weekly group-based sessions, each 2 h and 15 min long, in
total 18 contact hours, during which antenatal education was
interwoven with mindfulness practices such as body scan,
sitting and walking meditation, mindful movement, loving
kindness meditation, and informal meditation in daily life.
Moreover, the program included mindfulness practices specif-
ic for MBCP such as mindful speaking and listening inquiry
between the couples, methods to increase awareness of the
baby, and how to cope with pain during labor. A 15-min snack
break during each session served as an opportunity for inter-
action between group participants.

An average of 89 women were included in each group,
and most women (89%) were accompanied by their partner
during the sessions. At the start of the intervention, the gesta-
tional ages of the pregnant women were between 19 and
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Fig. 1 Flowchart of participants
(CONSORT figure)

Invited participants
n=1647

Letters in return due to
wrong address n =215
No response n =1 085

Participants Assessed for

g eligibility
E n =347
s Non-eligible n = 80
= Withdrew interest
n=73
Participants returning Miscarriage n = 1
baseline assessment and
randomized
n=193
Allocated to MBCP n =96 Allocated to Lamaze n = 97
o Received allocated intervention e Received allocated intervention
n=_86 n=94
o Did not receive allocated intervention o Did not receive allocated intervention
n=10 n=3
g (due to pelvic pain: n=1 (due to:
= hospitalization with early schedule problems: n =2
3 contractions: n=1 withdrew interest: n = 1)
= schedule problems: n =6
withdrew interest: n = 1
unknown: n = 1
| I
Lost to follow-up Lost to follow-up
e Discontinued intervention n =9 e Discontinued intervention n = 3
— (due to pelvic pain: n =1 (due to pregnancy
fatigue and anxiety n = 1 complications: n =1
- schedule problems: n =3 illness (not specified) n=1
=) dislike: n =3 dislike: n=1)
g unknown: n= 1) e Completed intervention, failed to
= o Completed intervention, failed to respond on the following occassions:
B respond on the following occassions: postintervention n = 1
postintervention n = 1 3-months questionnaire n =7
3-months questionnaire n = 8 9-months questionnaire n = 13
9-months questionnaire n = 14 12-month questionnaire n = 16
12-month questionnaire n = 20
I I
) Baseline n = 96 Baseline n = 97
S Postintervention n = 76 Postintervention n = 90
S 3-months questionnaire n = 69 3-months questionnaire n = 84
< 9-months questionnaire n = 63 9-months questionnaire n = 78
12-month questionnaire n = 57 12-month questionnaire n = 75

26 weeks and at the end between 27 and 34 weeks. Between
sessions, home assignments were encouraged. Home-
assignments consisted of formal mindfulness practice,
30 min per day throughout the program, as well as informal
practice. Participants were encouraged to perform informal
mindfulness practice whenever they sensed fetal movements
and during other daily activities (e.g., while taking a shower,
brushing teeth, or preparing food). The participants had access
to audio files with guided formal mindfulness practices
throughout the program. Participants’ experiences of practic-
ing mindfulness were discussed within the group during each
session. All groups had a scheduled reunion within 2—
4 months after the birth of their babies.

Three teachers, all graduates from a teacher training in
MBCP (Bardacke 2019) and with at least 10 years of

meditation experience, delivered the intervention. Frequent
meetings were held between the teachers to discuss their
teaching and ensure fidelity to the intervention. The teachers
were not blinded to the experimental hypothesis. In the case of
adverse events, the teachers were instructed to report them to
the research team.

Active Control Condition—Lamaze Childbirth Program To
control for possible effects of social support and
psychoeducation, the Lamaze program (Frisk 2018) was cho-
sen as the active control. This choice also facilitated feasibility
of the study since this program is widely available in
Stockholm and its childbirth preparation component is appre-
ciated by the majority of participating women and men
(Bergstrom et al. 2011).
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Table 1 Socio-economic background characteristics and inclusion criteria of all participants (n = 193). Presented with means and standard deviations
(SD). t tests, Chi-square test, and Fisher’s exact test were performed

Variable MBCP (n=96) Lamaze (n =97) Condition comparisons df P
Mean (SD) Mean (SD)
Age (years) 32 (3.86) 32 (4.14) t=—0.52 191 0.602
Civil status n (%) n (%) FET=2.102 3 0.607
Single 3 (3.1%) 2 (2.1%)
Co-living 57 (59.4%) 60 (61.7%)
Married 36 (37.5%) 33 (34.0%)
Living apart 0 (0%) 2 (2.1%)
Nationality FET=1.267 3 0.776
Swedish 86 (89.6%) 83 (85.6%)
Swedish & other 3(3.1%) 6 (6.2%)
European 5 (5.2%) 6 (6.2%)
Non-European 2 (2.1%) 2 (2.1%)
Education® FET= 2.579 3 0.636
Elementary 1 (1.0%) 0 (0%)
Secondary 12 (12.5%) 12 (12.6%)
College 83 (86.5%) 83 (86.6%)
Work hours® X’ =5.199 3 0.158
Up to 40 h/week 69 (72.6%) 70 (72.2%)
More than 40 h/week 26 (27.4%) 27 (27.8%)
Household income/month® FET= 4247 4 0.345
<25,000 SEK 2 (2.2%) 0 (0%)
25-40,000 SEK 15 (16.0%) 14 (14.4%)
40-60,000 SEK 30 (31.9%) 27 (27.8%)
> 60,000 SEK 47 (50.0%) 56 (57.7%)
Prescribed drug use FET= 2.1 4 0.589
None 66 (68.8%) 72 (74.2%)
ADHD medication 0 (0%) 1 (1.0%)
SSRI medication 8 (8.3%) 5(52%)
Sedatives 1 (1.0%) 2 (2.1%)
Non-psychotropic 21 (21.9%) 17 (17.5%)
Inclusion criteria®
> 6 on perceived stress 69 (72.6%) 75 (78.1%) X=0.777 1 0.378
> 6 on childhood trauma 42 (44.2%) 33 (34.4%) X =1.937 1 0.164
Previous mental healthcare 65 (68.4%) 61 (63.5%) X*=0.506 1 0.477
Previous depression/anxiety 80 (85.1%) 73 (76.0%) X?=2.489 1 0.115

FET Fisher’s exact test
“Data is missing for two participants

®Data is missing for one participant

During three weekly sessions, each 3 hours long, in total 9
contact hours, the participants received instructions and train-
ing in breathing and relaxation techniques and mental training
exercises, and partners/support persons were given instruc-
tions on how to support the pregnant woman during labor.
Participants also learned about, e.g., breastfeeding and life
with a newborn. At the start of the intervention, the gestational
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ages of the pregnant women were between 24 and 31 weeks
and at the end between 27 and 34 weeks.

Three different teachers taught the program, all of whom
were trained and experienced in teaching the Lamaze child-
birth program. The teachers were not blinded to the experi-
mental hypothesis. The Lamaze sessions started approximate-
ly 5 weeks after the start of the MBCP sessions so that both
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courses finished about the same time before the postinterven-
tion assessment.

Measures

PSS The Perceived Stress Scale (PSS) is used to assess the
frequency of stressful experiences during the past month and
consists of fourteen items (Cohen et al. 1983). Responses are
indicated on a 5-point scale, ranging from 0 (“never”) to 4
(“very often”) and scores range from 0 to 56, with higher
scores indicating greater perceived stress. In this study, a val-
idated Swedish translation was used (Eklund et al. 2014).

EPDS The Edinburgh Postnatal Depression Scale (EPDS) is
used to assess the severity of depressive symptoms during the
past week with ten items (Cox et al. 1987). In Sweden, the
EPDS is widely used as a screening tool to identify mothers at
risk for postpartum depression. Items are scored on a four-
point scale ranging from 0 to 3, and total scores range from
0 to 30, with higher scores indicating more severe depressive
symptoms. The EPDS is frequently used and a translation to
Swedish has been validated (Rubertsson et al. 2011). In the
main analysis, EPDS was used as a continuous measure.
However, in addition to the main analyses, a cut-off set at
11/12 for detection of depressive symptoms was used to com-
pare number of women with elevated scores in the two groups.
This cut-off has been demonstrated to have a sensitivity of
96% and a specificity of 49% (Wickberg and Hwang 1996).

In order to complement our main outcomes—perceived
stress and depressive symptoms—and also to gain an under-
standing of health promoting aspects that may build inner
resources (Fredrickson 2001), we added an outcome related
to positive affect, as well as an outcome attempting to measure
mindfulness, described below:

PSOM The Positive States of Mind (PSOM) has six items and
is used to measure positive experiences regarding focused
attention, productivity, responsible caretaking, restful repose,
sharing, and sensuous nonsexual pleasure (Adler et al. 1998,
Horowitz et al. 1988). Scores range from 5 to 30, where high
scores indicate a high capacity to experience positive states of
mind.

FFMQ We used the Swedish Version of the Five-Facet
Mindfulness Questionnaire (FFMQ), which has 29 items that
measure five factors representing elements of mindfulness
(Lilja et al. 2011). Items are rated on a 5-point Likert scale
ranging from 1 (“never/almost never”) to 5 (“always”). Scores
range from 29 to 145 and can be divided into sub-scores for
the following facets; nonreactivity to inner experience, ob-
serving, acting with awareness, describing and non-judging
of inner experience (Baer et al. 2006). High scores indicate a
higher capacity to be mindful.

Internal consistency was high for all four measures in this
study (Cronbach alpha for PSS =.82, for EPDS = .85, for
PSOM = .83, for FFMQ =.85), and all four measures were
used as continuous variables in the analyses.

Continued Practice during the Follow-Up Period At the
follow-up assessments at 3 months, 6 months, and 12 months
postpartum, the participants in the MBCP condition filled out
a form regarding how often and for how long they had been
practicing formal and informal mindfulness meditation on av-
erage during the last month. In the analysis, continued practice
was used both as a continuous variable and as a dichotomous
variable, either none or some continued practice.

Data Analyses

Analyses were conducted with an intention-to-treat approach,
and we used Linear Mixed Model (LMM) analyses in SPSS
(Version 25) to assess differences between the intervention
and control groups at postintervention and at 3-, 6-, and 12-
month follow-up assessments. The LMM uses all available
data points and thus minimizes information loss due to miss-
ing data (Hesser 2015). Maximum likelihood was used as the
method of estimation. The fixed effect interaction terms be-
tween group and time were the parameters of main interest, in
order to describe whether women in the two groups showed
differences in change in stress levels and depressive symp-
toms over time. Random intercepts and slopes were added in
the models one at a time and turned out to improve model fit.
The covariance structure used was “Variance Components,”
and this was chosen by fitting models with competing covari-
ance structures and choosing the best fitting model. First, a
model was run with the dependent variables PSS and EPDS,
one at a time, with time, group, and group X time interaction.
This was repeated with the secondary outcome variables
PSOM and FFMQ.

To accommodate for nonlinear change over time, we also
studied the difference in change over time between the two
groups using two distinct time periods, i.e., change between
baseline and postintervention and change from postinterven-
tion and across the three follow-up assessments. Thus, we
constructed a piecewise growth model with two time-pieces:
The first time period represents the changes from baseline to
postintervention (time-piece 1), and the second time period
represents the changes during the follow-up period from post-
intervention to 12 months postpartum (time-piece 2). To ex-
amine the difference in change over time between the groups,
we included the interaction terms for both time-pieces (i.e.,
group x time-piece 1 and group X time-piece 2).

To explore the effect of continued practice on the effect of
the MBCP, additional subgroup analyses were performed. In
this subgroup analysis among the mothers allocated to MBCP,
the same piecewise growth model was run to investigate if
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Descriptive of outcome measures at the five points-in-time for the two groups

Table 2
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=75

Lamaze n

=57

MBCP n

=79

Lamaze n

=63

MBCP n

=84

Lamaze n

69
3 months Mean (SD)

MBCP n=

=90

Lamaze n

=76

MBCP n

=97

Lamaze n

96

Baseline Mean (SD)

MBCP n

Outcome

12 months Mean (SD)

9 months Mean (SD)

Postintervention Mean (SD)

21.65
(7.80)
7.96

21.90 2222 23.10 21.11

(8.98)
7.71

21.30
(8.10)
6.65

23.16

20.71

27.10

26.82

PSS

(8.42)
7.44

8.27)

797

(8.80)
7.41

(7.81)
8.29

(7.62) (6.53)
6.31

10.19

(7.76)
9.92

EPDS

(5.59)
18.15
(4.83)
95.19

(4.96)
18.89
(4.44)
96.07

(5.18)
18.44
(5.04)
94.09

(5.69)
19.73

@.11)

(5.76)
19.31

(4.68)
19.72
(5.14)

97.82

(5.46)
20.81

(4.10)
22.87

(5.18)
19.22
(4.57)
90.09

(4.81)
19.69
(4.03)
90.65

PSOM

(5.18)
95.86

(4.72)
96.71

(3.60)

97.00

100.57

FFMQ

(14.15)

(13.34) (12.60) (13.56) (15.39) (13.80) (15.21) (14.28) (14.29)

(12.4)

PSS Perceived Stress Scale 14-items, EPDS Edinburgh Postpartum Depression Scale, PSOM Positive States of Mind, FFMQ Five Facets of Mindfulness Questionnaire

there were differences in change over time as a function of
continued mindfulness practice during the follow-up period.
Continued practice was tested both as a continuous variable
and as a dichotomous variable.

Results

Treatment Effects on Stress and Depressive
Symptoms

The means and standard deviations (SD) of scores on PSS and
EPDS at baseline, postintervention, and at 3, 9, and 12 months
postpartum are presented in Table 2. Correlations between the
four measures at baseline are shown in the supplementary
material.

Mean scores across all measurement points are illustrated
separately for intervention and control group in Fig. 2.

The first model including all time-points showed a signif-
icant change over time (PSS F=11.90, p <0.001, EPDS F =
5.92, p<0.001) indicating that both groups improved from
baseline to the 1-year follow-up. There were no statistically
significant interaction effects between group and time (PSS
F=1.01, p=0.40; EPDS F = 1.70, p = 0.15), indicating a sim-
ilar development of stress and depression trajectories in both
groups.

The test of group differences during two specific time pe-
riods (i.e., pre- to postintervention and postintervention across
3-, 6-, and 12-month follow-ups), conducted with the piece-
wise growth model, showed that both groups significantly
decreased their PSS scores from baseline to postintervention
(F=23.80 p<0.001), and there was a group * time interaction
in PSS scores (F =4.22 p = 0.04) showing that the decrease in
PSS scores was larger in the intervention group than in the
control group. However, from postintervention through 12-
month follow-up, neither group had any significant change
(F=1.79, p=0.15), and there was no significant group x time
interaction (F=1.30, p=0.27).

A similar pattern was found for EPDS. The piecewise
growth models showed that both groups significantly de-
creased their EPDS scores from baseline to postintervention
(F=15.12, p<0.001), and there was a significant group x
time interaction (F=8.52, p=0.004), where the decrease in
EPDS scores was larger in the intervention group than in the
control group. From postintervention to 12 months postpar-
tum, the groups had no significant change (F =0.57, p =0.63)
and the group x time interaction was not significant (F = 1.86,
p=0.13).

Regarding the number of women who had elevated scores
on EPDS at the five points-in-time, at baseline, 39.6% of the
MBCP-mothers and 33.0% of the Lamaze-mothers scored
above the EPDS cut-off (p =.341). The corresponding rates
were at postintervention: 10.7%ypcp and 23.3%amaze



Mindfulness (2021) 12:476-488 483
29 11
PSS EPDS

25 9
23 8
& ——MBCP | D === MBCP

N esilmsamaze w esimsamaze
19 I. .I 6 =
17 5
15 4

1 2 3 4 5 1 2 3 4 5
Time Time
24 102
PSOM a FFMQ
23 A 100
22 / \ 98 -
21 96
20 + 94
19 | =MBCP | g, aommMBCP
\N esllmmlamaze eilimmlamaze
18 s 90 Lt
*
17 88 : :
16 86
15 84
1 2 3 4 5 1 2 3 4 5
Time Time

Fig. 2 Change over time for the two groups MBCP and Lamaze for the
outcomes PSS (Perceived Stress Scale 14-items), EPDS (Edinburgh
Postpartum Depression Scale), PSOM (Positive States of Mind), and
FFMQ (Five Facets of Mindfulness Questionnaire). X-axis: 1=

(p=.033); at 3 months postpartum: 14.5%y\pcp and
22.6%1 amaze (P = .202); at 9 months postpartum: 20.6%\pcp
and 25.6%q amaze (p =.485); and at 12 months postpartum:
15.8%mpcep and 30.7%1 amaze (p = -048).

Treatment Effects on Positive States of Mind and
Mindfulness

The secondary outcomes PSOM and FFMQ followed similar
patterns as the main outcomes (see Table 3 for means and SD
at the five time-points and Fig. 2 for mean score trajectories).
The first model including all time-points showed a significant
improvement in scores over time (PSOM F =7.10, p < 0.001,
FFMQ F =8.35 p <0.001), and there were no statistically sig-
nificant interaction effects between group and time (PSOM
F=1.75,p=0.14, FFMQ F =241, p =0.06).

The piecewise model showed that from baseline to postin-
tervention, there was a significant change in both groups (F =
11.65, p=0.001) and a significant group x time interaction
with a larger increase in PSOM score for the intervention

baseline, 2 = postintervention (before childbirth), 3 =3 months
postpartum, 4 =9 months postpartum, 5=1 year postpartum. Asterisk
(*) =region where the group x time interaction was significant

group compared with the control group (F=6.97, p=0.01).
During the follow-up period from postintervention to
12 months postpartum, both groups decreased their PSOM
scores (F=9.82, p<0.001) and there was no significant dif-
ference between the groups (F=1.82 p=0.14).

Regarding the FFMQ scores, there was a significant
change in both groups from pre- to postintervention (F =
39.22, p<0.001) and a significant group x time interaction
(F=6.80 p=0.01) where mothers in the intervention group
showed a larger increase in FFMQ score compared with the
control. During the follow-up period, there was no significant
change in the two groups (F=1.95, p=0.12) and no signifi-
cant difference between the groups (F =2.30 p =0.08).

Continued Practice

Among the mothers who had participated in the MBCP pro-
gram, there was a wide spread in the amount of mindfulness
practice they had engaged in. During the 8-week intervention,
the mean amount of formal practice was 62.9 (SD =47.3) min
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Table 3
with mothers who did not (No)

Descriptive of outcome measures at the five points-in-time for the MBCP mothers who continued to practice mindfulness (Yes) compared

Group m (SD)  Baseline Postintervention 3 months 9 months 12 months
Yesn=50 Non=21 Yesn=49 Non=20 Yesn=48 Non=20 Yesn=46 Non=17 Yesn=41 Non=16
PSS 27.30 25.86 19.71 22.50 19.50 25.55 20.98 25.59 20.29 23.19
(8.35) (7.26) (6.50) (6.24) (7.73) (7.72) 9.09) (7.14) (8.79) (7.41)
EPDS 10.26 8.67 6.04 6.10 523 9.95 6.83 9.00 6.54 9.75
(5.09) 4.11) (4.12) 3.67) (3.58) (5.46) (5.52) (6.00) (4.40) (5.67)
PSOM 19.04 19.95 23.45 21.75 21.00 16.75 20.09 18.76 19.32 17.81
(4.16) (4.09) (3.23) (4.22) 4.71) (5.13) 3.53) (5.40) (4.50) (4.23)
FFMQ 91.14 87.19 103.50 94.90 102.27 86.58 101.24 85.53 99.98 86.06
(12.63) (11.61) (10.58) (15.71) (14.19) (13.05) (13.15) (14.79) (10.86) (17.29)

PSS Perceived Stress Scale 14-items, EPDS Edinburgh Postpartum Depression Scale, PSOM Positive States of Mind, FFMQ Five Facets of Mindfulness

Questionnaire

per week and for informal practice the mean was 42.0 (SD =

44.1) min per week. After the course, the amount of practice
decreased over time. At 3 months postpartum, the mean of
formal practice was 10.5 (SD=28.9) min per week and of
informal practice it was 20.0 (SD = 36.8) min per week. The
decrease in practice continued at 9- and 12-month follow-ups,
with both less reported formal practice (Meang_yong, = 11.6,
SD =23.7; Mean;,_monm = 8.0, SD =20.2) and informal prac-
tice (Meang_ponm = 16.1, SD =36.0; Mean;»_monm = 10.2,
SD =25.5).

The piecewise growth LMM analysis with continued prac-
tice as a continuous variable showed no significant dosage
effect from the reported amount of practice. However, the
piecewise growth LMM analysis with continued practice as
a dichotomous variable comparing “continuers” with “non-
continuers” showed that from pre- to postintervention, the
continuers had a significantly larger decrease in PSS scores
(F=6.39, p=0.014) and increase in PSOM scores (F =4.67,
p=0.034) compared with the non-continuers. In the second
time period, from postintervention through 12 months post-
partum, there were no statistically significant differences in
the measures of perceived stress and positive states of mind.
There were no significant differences in the baseline measures
or sociodemographic data between the “continuers” (n =50,
70%) and the “non-continuers” (n =21, 30%).

In the measures EPDS and FFMQ, there were no statisti-
cally significant differences between the two subgroups from
pre- to postintervention. However, in the second time period,
from postintervention to 12 months postpartum, there was a
significantly larger increase in EPDS score (F=3.63, p=
0.014) and decrease in FFMQ score (F=3.32, p=0.021)
among the non-continuers compared with the continuers.

The means and standard deviations of scores on PSS,
EPDS, PSOM, and FFMQ at baseline, postintervention, and
at 3, 9, and 12 months postpartum for these two subgroups
within the MBCP-arm are presented in Table 3.

@ Springer

Discussion

The results in this study extend findings from our previous
publication reporting significant improvements from pre- to
postintervention in perceived stress, depressive symptoms,
positive states of mind, and mindfulness among pregnant
women participating in a MBCP program compared with
those participating in an active control condition (Lonnberg
et al. 2019). In the present study, we found that these effects
were not sustained at longer-term follow-up assessments at 3,
9, and 12 months postpartum. Among the mothers in the
MBCP arm, the majority (70%) continued to practice mind-
fulness through the follow-up period. These mothers had a
significantly larger treatment effect from pre- to postpartum
compared with the mothers who did not continue to practice.
They also retained the positive treatment effects to a signifi-
cantly higher degree through the follow-up period.

In accordance with the MBCP-curriculum, our participants
were encouraged to keep practicing mindfulness. They were
advised that when they become parents, they may not find
time for formal meditation, but plenty of time for informal
meditation with the baby. In line with this advice, we observed
a shift in the ratio of practices, to less formal and more infor-
mal practice at postpartum.

To our knowledge, the role of continued practice of mind-
fulness among postpartum mothers has only been tested pre-
viously in a study with a small sample size (n =20) (Luberto
et al. 2018). In contrast to our results, Luberto et al. did not
find any significant differences in psychological outcomes
between mothers who were and were not still practicing mind-
fulness, apart from a trend for less worry among the mothers
who still practiced. However, this analysis was underpowered
due to the small sample size.

Our findings regarding the role of continued practice indi-
cate that the dose effect is not linear, but rather that there seems
to be a threshold effect between no practice at all and a small



Mindfulness (2021) 12:476-488

485

amount of practice. A factor that possibly contributes to
whether a participant continues to practice or not could be
the extent to which they experienced the intervention as help-
ful. Among our MBCP participants, the women who contin-
ued to practice had significantly greater reductions in per-
ceived stress and increases in positive states of mind at post-
intervention compared with the women who did not continue
to practice, which supports the hypothesis. Indeed, this hy-
pothesis is also supported by qualitative data from participants
in MBCP, which reveals that one of the common hindrances to
practicing mindfulness at home in between sessions is a sense
of doubt that it could be helpful and that this prevents partic-
ipants from engaging more fully during the course (Lonnberg
et al. 2018).

Other studies have given further possible explanations that
were not assessed in the present study, for differences among
participants in adherence to MBI programs and continued
practice during follow-up periods: For example, personality
dimensions such as openness to experience and agreeableness
have been shown to predict greater use of an MBI both during
and after the intervention and may explain the variations in
postintervention use of mindfulness practices, both directly
and by fostering initial engagement in practice during the in-
tervention (Barkan et al. 2016). There are also indications that
different neurobiological profiles can predispose individuals
to engage more or less with meditation techniques, which
may, in turn, predict the magnitude of change effected by
MBIs (Mascaro et al. 2013). Therefore, it is unclear if our
results regarding “continuers” vs “non-continuers” reflect a
specific effect of mindfulness practice or a more general indi-
vidual difference, such as for example an individual’s predis-
position to engage in self-care practices that overlaps with
personality and mental health aspects.

Goldberg et al.’s (2018) meta-analysis indicates that the
long-term effects of MBIs for depression in nonpregnant sam-
ples are superior when compared with no treatment or active
control conditions. However, the specific life situation that
antenatal MBI participants are in—i.e., going through the ma-
jor life event of childbirth and becoming a parent shortly after
the intervention has been completed—makes comparisons
with MBIs among nonpregnant populations less suitable.
Childbirth and the transition to parenting can have a large
positive as well as negative impacts on the wellbeing of par-
ticipants. This impact may thus overshadow long-term inter-
vention effects. Furthermore, given cohort study findings that
life stress and emotional stress decrease at postpartum when
compared with the pregnancy period (Tegethoff et al. 2011), it
is likely that in evaluations of long-term effects of antenatal
MBIs, most control groups will also show improvements in
psychological outcomes at postpartum.

Although data on long-term effects are sparse in the emerg-
ing research field of antenatal MBIs, some results have been
published. For example, Miklowitz et al. (2015) found that

lowered levels of depressive symptoms were sustained
6 months postpartum. The difference in outcome between that
study and the current study may be explained by the lack of a
control group in Miklowitz et al.’s study and that the sample
differed from ours since it was more homogenous in regard to
vulnerability but more diverse in regard to perinatal status:
The participants had a history of major depressive disorder
or bipolar spectrum disorder and could either be actively try-
ing to conceive (pre-pregnant), pregnant, or in the first year
postpartum. Similar to Miklowitz’s study, a single-arm study
by Luberto et al. (2018) showed that the improvements in
anxiety found from pre- to postintervention were maintained
when followed up at 3 months postpartum, and reductions in
depressive symptoms found from pre- to postintervention
were further reduced at 3 months postpartum. In contrast to
our sample, the latter study only included pregnant women
with high levels of worry and/or generalized anxiety
symptoms.

On the other hand, a study by Vieten and Astin (2008) has
shown that while improvements in depression and positive
affect were still evident at 3 months postpartum, between-
group changes were nonsignificant compared with a waitlist
control condition. Their sample was similar to ours, with preg-
nant participants selected based on having previously sought
some form of treatment for mood disorders. In the same man-
ner, a pilot RCT including a sample of pregnant women
experiencing high levels of perceived stress and pregnancy
anxiety demonstrated larger decreases in anxiety from pre-
to postintervention, but no sustained effects in a 6-week post-
intervention follow-up when comparing intervention with a
reading control condition (Guardino et al. 2014).

Despite the attenuation of intervention effects in the post-
partum period, our findings of significant effects at postinter-
vention may carry benefits in their own right: The growing
body of evidence of the transmission of maternal distress to
offspring demonstrates that the intrauterine and early postnatal
time period is a particularly sensitive developmental window
(Entringer et al. 2015; Stein et al. 2014; Van Den Bergh et al.
2017). Therefore, our findings of stress and depressive symp-
tom reduction during pregnancy corroborate that antenatal
interventions are valuable. The observed increase in positive
states of mind is also a valuable finding since maternal posi-
tive affect is associated with beneficial outcomes in length of
gestation and reduced risk of preterm delivery (Voellmin et al.
2013). In addition, maternal mindfulness during pregnancy
has been associated with better infant social-emotional devel-
opment (Braeken et al. 2017). This illustrates not only the
value of prevention of negative affect in pregnant mothers
but also the value of the promotion of positive affect and
mindfulness.

A strength of this study is the rigorous method with a ran-
domized controlled design, an active control, and a larger
sample size than in most of the previous studies, many of
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which have been uncontrolled trials or trials with non-active
control groups. Since the Lamaze course is well known and
appreciated in the Stockholm area where the study was con-
ducted, it can be considered a bona fide treatment, likely to be
appraised as credible and beneficial among participants.

We chose a cut-off for continued practice of mindfulness
through the follow-up period, between no practice and some
practice. Consequently, for some continuers, the amount of
practice was very low—only a few minutes per week—and
for some continuers it could be up to 200 min per week. Since
new parents tend to be busy caring for their newborns, we
reasoned that very little practice may suffice as a reminder
of a mindful approach and embodiment in everyday life and
may thus nevertheless be enough to sustain positive interven-
tion effects.

Limitations and Future Research

Our study limitations include that the treatment condition was
confounded by number of sessions (eight in the MBCP-
condition and three in the control condition). Furthermore, in
intervention studies of this type, it is not possible for partici-
pants to be blinded to treatment condition. Although a study
design with an active control is more rigorous than one with
no treatment control, it is likely that the active control condi-
tion also produces substantial effects. Therefore, in order to
detect significant differences through the follow-up period, a
larger sample size might have been needed to reduce the risk
of type I error.

Most of our participants were highly educated and had
medium to high household incomes, which negatively affects
the generalizability of the results to other populations. When
using self-report questionnaires, there is always a risk of
reporting bias, which can be particularly problematic regard-
ing the Five Facets of Mindfulness Questionnaire (Goldberg
et al. 2015). Moreover, tracking continued practice of mind-
fulness with retrospective logs to report the length and fre-
quency of practices is likely to result in inaccurate estimates.

Future studies could explore potential modifications of the
program aiming to further strengthen the element of peer sup-
port and its continuity into the postpartum period, e.g., by
offering the intervention to participants living in the same
district and adding a series of booster sessions after childbirth.
This may further promote the psychological wellbeing of the
families since it may facilitate them to build a supportive com-
munity and continue to inspire each other to embody compas-
sion and sensitivity in their parenting adventure.

This study gives partial support for providing MBCP for
pregnant women. The differences in short- and long-term ef-
fects among the mothers in the MBCP-arm who did versus did
not continue to practice mindfulness raise questions regarding
susceptibility to the program. Furthermore, given that there
are risks for undesirable effects from MBIs for certain
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individuals, under certain conditions (Britton 2019), a critical
question is what characterizes mothers who can benefit from
MBCP, as well as mothers who would have more advantage
from other kinds of support. A suggestion for future studies is
therefore to explore what works for whom. In conclusion,
despite the finding that the intervention effects were not
sustained at long-term follow-up assessments during the post-
partum period, the increases in psychological wellbeing found
from pre- to postintervention warrant further investigations as
the improvements take place in a time that is crucial for the
mother—infant dyad.
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