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ARTICLE INFO ABSTRACT
Arfide history: Objective: The WHO recommends breastfeeding for at least six months as breastfeeding has many ben-
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during pregnancy and trajectories of postpartum depressive symptoms has not been examined yet. The
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current study aimed to assess this association using cox regression analysis.
Design, setting and participants: The current research is part of a large longitudinal prospective cohort

Keywords: study following women from 12 weeks of pregnancy onwards in the South-East part of the Netherlands.
Breastfeeding continuation Measurements: A total of 698 participants filled out the Three Facet Mindfulness Questionnaire-Short
Mindfulness Form (TFMQ-SF) at 22 weeks of pregnancy and completed both the Edinburgh Postnatal Depression Scale

Non-reacting
Postpartum depression
Trajectories

(EPDS) and questions on breastfeeding continuation one week, six weeks, four months, and eight months
postpartum. Breastfeeding continuation was defined as exclusive breastfeeding or both breastfeeding and
formula. The assessment eight months postpartum was used as a proxy for the WHO recommendation to
continue breastfeeding for at least six months.
Findings: Two trajectories (classes) of EPDS scores were determined using growth mixture modeling: 1)
low stable (N = 631, 90.4%), and 2) increasing (N = 67, 9.6%). Cox regression analysis showed that the trait
mindfulness facet non-reacting was significantly and inversely associated with the risk of breastfeeding
discontinuation (HR = 0.96, 95% CI [0.94, 0.99], p = .002), while no significant association was found for
belonging to the increasing EPDS class versus belonging to the low stable class (p = .735), adjusted for
confounders.
Key conclusions: This study is the first to show that higher trait mindfulness non-reacting scores, but
not persistently low levels of postpartum depressive symptoms, increase the likelihood of breastfeeding
continuation.
Implications for practice: Improving non-reacting in perinatal women by meditation practice as part
of a mindfulness-based intervention may lead to better breastfeeding continuation outcomes. Several
mindfulness-based programs may be suitable.
© 2023 The Author(s). Published by Elsevier Ltd.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

Statement of significance

recommends breastfeeding for at least six months given its
many benefits.

What is already known: Several fac-
tors have  been  associated  with  breastfeeding
continuation. Postpartum depressive symptoms (cross-
sectionally measured) have been negatively associated with
breastfeeding continuation.

- What this Paper Adds: This paper investigates the as-
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of postpartum depressive symptoms with breastfeeding con-
tinuation during the first eight months postpartum. Higher
trait mindfulness non-reacting scores increase the likelihood
of breastfeeding continuation. Persistently high depressive
symptoms are not related to breastfeeding continuation.

Introduction

The World Health Organization (WHO) strongly recommends
breastfeeding for at least six months after childbirth (WHO, 2021).
Benefits for breastfeeding are well-known. For infants, breastfeed-
ing is a vital part of a healthy development, provides immune
protection, improves neurodevelopmental outcomes, and protects
against developing obesity and diabetes (Horta and de Lima, 2019;
Horta et al., 2015; Hosea Blewett et al., 2008; Hou et al., 2021;
Lund-Blix et al., 2017; WHO, 2021). For mothers, breastfeeding in-
volves a decreased risk of postpartum depression, reduced blood
pressure, and a reduced risk for breast and ovarian cancer and
type 2 diabetes (Chowdhury et al., 2015; Figueiredo et al., 2013;
Groer et al., 2013; Ip et al.,, 2007; Miksic et al., 2020). In Europe,
the breastfeeding initiation rates are rather high (from 57% in Ire-
land to 99% in Scandinavian countries), while the breastfeeding
continuation rates six months postpartum are rather low (from
22% in Greece to 80% in Scandinavian countries) (Sarki et al., 2019).

Breastfeeding continuation six months postpartum has been as-
sociated with higher age, high level of education, being married,
breastfeeding intention, breastfeeding self-efficacy and social sup-
port, and negatively associated with insufficient milk supply, em-
ployment outside the home and postpartum depressive symptoms
(Meedya et al., 2010; Radwan et al., 2021). However, most stud-
ies assessed the association between postpartum depressive symp-
toms and breastfeeding continuation cross-sectionally (Dias and
Figueiredo, 2015; Radwan et al., 2021; Wouk et al., 2017; Wu et al.,
2019), while symptoms of depression can vary considerably over
time, both within and between individuals (Nandi et al., 2009).
This emphasizes the importance of using trajectories of postpar-
tum depressive symptoms that reflect the longitudinal course of
these symptoms over time, instead of cross-sectional measure-
ments when examining the possible association with breastfeeding
continuation.

Moreover, given the beneficial impact of breastfeeding con-
tinuation and the remarkable decrease in breastfeeding rates
over time, it is of great importance to investigate other possible
‘protective’ maternal factors that are associated with prolonged
breastfeeding continuation. Understanding maternal factors with
a beneficial impact on breastfeeding behavior could expand our
knowledge on how to support women after childbirth in their
breastfeeding practice. A maternal factor that may be associated
with breastfeeding continuation is trait mindfulness, which is a
person’s aptitude to be mindful in daily life, which can be defined
as being fully attentive to experiences in the here-and-now in a
curious and accepting way (Baer et al., 2006; Bishop et al., 2004;
Brown and Ryan, 2003). Besides this definition of mindfulness
as a trait, mindfulness can also be conceptualized as a state
(Baer et al., 2006; Brown and Ryan, 2003), which is dependent on
the situation and can therefore be highly variable over a period
of time (Bishop et al., 2004; Tanay and Bernstein, 2013). State
mindfulness is a psychological process that can be exercised with
mindfulness meditation (Bishop et al,, 2004; Kiken et al., 2015).
Increasing state mindfulness with mindfulness meditation could
gradually enhance trait mindfulness (Kiken et al., 2015). However,
without intervention trait mindfulness appears to be stable over
time (Brown and Ryan, 2003; Veehof et al., 2011).
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It has previously been reported that women who initi-
ated breastfeeding showed higher trait mindfulness scores
(Hulsbosch et al., 2021). However, the question whether trait mind-
fulness is also related to continuation of breastfeeding is unknown.
Moreover, the association between trajectories of postpartum de-
pressive symptoms and breastfeeding continuation has not been
examined yet. In the current study, we used cox regression analysis
to investigate the possible association of trait mindfulness during
pregnancy and postpartum depressive symptoms with breastfeed-
ing discontinuation during the first eight months postpartum.

Methods
Procedure

This study is part of the longitudinal prospective HAPPY co-
hort study (Holistic Approach to Pregnancy and the first Post-
partum Year), of which the design has been reported elsewhere
(Truijens et al., 2014). From January 2013 to September 2014, a to-
tal of 2269 Dutch-speaking pregnant women were invited to par-
ticipate in the HAPPY study, at their first antenatal appointment.
Women were followed at each pregnancy trimester, at one and six
weeks postpartum, and at four and eight months postpartum. Ex-
clusion criteria were multiple pregnancy, severe psychiatric disor-
der (e.g., schizophrenia, borderline personality disorder and bipolar
disorder) and/or a documented history of chronic disease (e.g., di-
abetes and thyroid dysfunction). The HAPPY study was approved
by the ethical committee of Tilburg University (protocol number
EV-2012.25) and reviewed by the Medical Ethics Committee of the
Maxima Medical Centre Veldhoven. All women provided written
informed consent.

Participants

All women who were included in the HAPPY study between
March 2013 and December 2013 completed a questionnaire mea-
suring trait mindfulness at 22 weeks of pregnancy (N = 911). Of
these women, 57 had missing data on the first assessment (one
week postpartum) on the type of feeding they provided to their
child. Moreover, 156 women had missing data on level of educa-
tion (N = 17), parity (N = 11), and postpartum depressive symp-
toms (N = 141). These 213 women were excluded from analyses.
Therefore, the final study sample included 698 women, which was
77% of the total ‘mindfulness sample’.

Measures

Trait mindfulness during pregnancy

Trait mindfulness during pregnancy was measured using
the Dutch version of the 12-item Three Facet Mindfulness
Questionnaire-Short Form (TFMQ-SF) (Truijens et al., 2016) at 22
weeks of pregnancy. The TFMQ-SF was acquired from the Five
Facet Mindfulness Questionnaire short form (Baer et al.,, 2006;
Bohlmeijer et al., 2011). The measure contains three subscales that
each contain four items and assess a different facet of mindfulness:
(1) acting with awareness, being attentive to one’s activities in the
present moment, (2) non-judging, accepting thoughts and feelings
without judgment, and (3) non-reacting, allowing thoughts and
feelings to come and go, without getting carried away by them. To-
tal scores per subscale range from 4 to 20 and higher scores indi-
cate greater levels of mindfulness. The validity of the TFMQ-SF has
been established in Dutch pregnant women (Truijens et al., 2016).
The Cronbach’s alphas in the current study were 0.87 (acting with
awareness), 0.80 (non-judging), and 0.80 (non-reacting).
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Postpartum depressive symptoms

The Dutch version of the 10-item Edinburgh Postnatal Depres-
sion Scale (EPDS) (Cox et al., 1987; Pop et al., 2011) was used to
assess postpartum depressive symptoms. The EPDS was completed
one week, six weeks, four months, and eight months postpartum.
The EPDS includes two subscales: depression (7 items) and anx-
iety (3 items) (Brouwers et al., 2001; Matthey, 2008; Pop et al.,
1992). In the current study the total EPDS was used as it has been
shown to assess depressive and anxiety symptoms more accurately
as compared to the subscales (Brouwers et al., 2001). Items are
rated on a 4-point scale ranging from 0 to 3. Total scores range
from 0 to 30, with higher scores reflecting greater levels of depres-
sive symptoms. The EPDS has been shown to be a valid instrument
to assess depressive symptoms in Dutch postpartum women with
appropriate psychometric properties (Pop et al., 1992). The Cron-
bach’s alphas in the current study were 0.87 (one week postpar-
tum), 0.87 (six weeks postpartum), 0.86 (four months postpartum),
and 0.89 (eight months postpartum).

Breastfeeding continuation

Whether women continued to breastfeed their child in the first
postpartum year was measured at four time points: one week, six
weeks, four months, and eight months postpartum. The measure-
ment of breastfeeding continuation eight months postpartum was
used as a proxy for the WHO recommendation to continue breast-
feeding for at least six months. At all four time points women
completed the following question: “What kind of feeding do you
give at the moment?”. This question included the following answer
options: breastfeeding | both breastfeeding and formula / formula.
To assess breastfeeding continuation, the answer options were di-
chotomized in: 0 = exclusive formula / 1 = exclusive breastfeeding
or both breastfeeding and formula.

Descriptive characteristics

Demographic characteristics were collected at 12 weeks of
pregnancy, including age, level of education (low/medium/high
(low = primary education or secondary pre-vocational educa-
tion, medium = secondary education or vocational education,
high = Bachelor’s degree or higher)), employment (yes/no), living
with partner (yes/no), parity (primiparous/multiparous), unplanned
pregnancy (yes/no), preterm birth (< 37 weeks; yes/no), and history
of depression (yes/no).

Statistical analysis

Longitudinal trajectories (classes) of postpartum depressive
symptoms were determined by means of growth mixture model-
ing in Mplus version 8.5 (Muthén and Muthén, 1998-2017). The
total EPDS scores at four time points were used: one week, six
weeks, four months, and eight months postpartum. The EPDS
scores were positively skewed with a high number of scores equal-
ing zero. Therefore, the MLR estimation (maximum likelihood es-
timation with robust standard errors) was used in the analy-
ses. Several fit indices were considered to make decisions on the
most favorable number of classes: Bayesian Information Criterion
(BIC), Lo-Mendell-Rubin Likelihood Ratio Test (LMR-LRT), and Boot-
strapped Likelihood Ratio Test (BLRT) (Jung and Wickrama, 2008;
Nylund et al., 2007). Better-fitting models are indicated by lower
BIC values (Collins and Lanza, 2010), while a significant LMR-
LRT and BLRT indicate that a model with an additional class im-
proves the model fit. In addition, the entropy was observed, as
entropy values closer to 1 indicate a clearer delineation of classes
(Collins and Lanza, 2010).

After growth mixture modeling was completed, women were
assigned to their most likely class and a variable that indicated
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Table 1
Characteristics of the study sample (N = 698).
N (%) Mean (SD)  Range
Demographics
Age 30.2 (3.5) 19-43
Level of education
Low 29 (4.2)
Medium 188 (26.9)
High 481 (68.9)
Employed 645 (92.4)
Living with partner 693 (99.3)
Pregnancy related
Primiparity 371 (53.2)
Multiparity 327 (46.8)
Unplanned pregnancy 663 (95.0)
Preterm birth (< 37 weeks) 22 (3.2)
Psychological features
History of depression 94 (13.5)

TFMQ-SF 22 weeks of pregnancy
Acting with awareness
Non-judging
Non-reacting

146 (3.1)  7-20
16.2 (3.1)  5-20
119 (42)  4-20

EPDS
One week postpartum 5.0 (4.6) 0-28
Six weeks postpartum 4.8 (4.7) 0-25
Four months postpartum 4.8 (4.4) 0-24
Eight months postpartum 4.4 (4.7) 0-26

Note: SD, standard deviation; low level of education, primary education or
secondary pre-vocational education; medium level of education, secondary
education or vocational education; high level of education, Bachelor’s degree
or higher; TFMQ-SF, Three Facet Mindfulness Questionnaire - Short Form;
EPDS, Edinburgh Postnatal Depression Scale.

a participant’s class membership was exported to Statistical Pack-
age for Social Sciences (SPSS version 24, IBM, Chicago IL, USA).
A cox regression was used to examine a possible association of
facets of trait mindfulness (predictor) and trajectories of postpar-
tum depressive symptoms (predictor) with breastfeeding discon-
tinuation during the first eight months postpartum. We defined
that an event occurred at a certain time point when a breast-
feeding woman (either exclusive or in combination with formula)
reported to exclusively give formula feeding at this time point.
The duration measure (time until event) was defined in months.
Women were designated as censored when the event was not ob-
served, either due to missing values or due to them continuing
breastfeeding eight months postpartum. The proportional hazard
assumption was tested by including the interaction terms with
time in the model for all predictors and confounders. For the tra-
jectories of postpartum depressive symptoms, the trajectory with
the highest percentage of women was set as the reference cate-
gory. We adjusted for the following confounders: age, level of ed-
ucation, parity, preterm birth, and history of depression. Level of
education (low, medium, and high) was dummy coded with low
level of education as the reference. Statistical significance was as-
sumed for p < .05.

Findings

Table 1 shows the characteristics of the study sample (N = 698).
Compared to the remainder of the HAPPY sample (N = 1517),
the women in the study sample were more often highly edu-
cated (x2(2) =15.8, p < .001, Cramer’s V = 0.09) and primiparous
(x2(1) = 6.2, p = .013, phi coefficient = 0.05). Moreover, the
women in the study sample more often had a partner (2(1) = 3.9,
p = .047, phi coefficient = 0.04) and an unplanned pregnancy
(x2(1) = 5.9, p = .015, phi coefficient = 0.05), and less often had a
history of depression (x2(1) = 4.9, p = .027, phi coefficient = 0.05).
However, all differences showed small effect sizes (clinically not
relevant). The study sample did not differ from the remainder of
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Fig. 1. Longitudinal trajectories of postpartum depressive symptoms (N = 698).

the HAPPY sample regarding age and employment. In addition, no
significant differences were found for breastfeeding continuation
and postpartum depressive symptoms at each time point.

Longitudinal trajectories of postpartum depressive symptoms

The fit indices (BIC, LMR-LRT, BLRT) and entropy showed the
two-class model to be the optimal model in representing longi-
tudinal trajectories of postpartum depressive symptoms (Supple-
mentary Table 1). This two-class model is shown in Fig. 1. The
first class (N = 631, 90.4%, low stable) consisted of women who
showed low stable depressive symptom scores throughout the
first eight months postpartum with EPDS mean scores between
3.3 and 4.5. The second class (N = 67, 9.6%, increasing) included
women with high and increasing depressive symptom scores from
one week postpartum until eight months postpartum (EPDS mean
scores between 10.3 and 15.8, repeated measures (RM) ANOVA:
F(2.53) = 212, p < .001, n%p = 0.31, large effect size). At each
time point the depressive symptom mean scores were significantly
higher in the increasing class compared to the low stable class
(t(58.4 to 72.1) = 7.3 to 23.1, all p < .001, Cohen’s d = 1.09 to 3.64,
large effect sizes).

Breastfeeding continuation

One week postpartum, 78.8% of the women breastfed their
child. This percentage of breastfeeding women decreased to 14.3%
eight months postpartum. Between one and six weeks postpartum,
the percentage of breastfeeding women dropped 27.4%, between
six weeks and four months postpartum another 17.0%, and be-
tween four and eight months postpartum this percentage dropped
20.1%.

A cox regression was performed to assess a possible asso-
ciation of facets of trait mindfulness during pregnancy (acting
with awareness, non-judging, and non-reacting) and trajectories
of postpartum depressive symptoms with discontinuation of

breastfeeding during the first eight months postpartum, adjusted
for confounders (age, level of education, parity, preterm birth, and
history of depression). No multicollinearity occurred between the
predictor variables (facets of trait mindfulness and trajectories of
postpartum depressive symptoms) as the correlations between
these variables showed to be below 0.5 (Pearson correlation, Sup-
plementary Table 2). During the first eight months postpartum, an
event occurred in 575 of the 698 women (82.4%), indicating that
they exclusively bottle-fed their baby with formula. Twenty-three
women (3.3%) did not complete all questions on type of feeding
throughout the postpartum period, and it was therefore unclear
whether and/or when an event occurred. A total of 100 women
(14.3%) still breastfed their baby eight months postpartum, thus
an event did not occur for these women. These 123 women
were included in the cox regression as censored. The proportional
hazard assumption was checked for all predictors and covariates.
The inclusion of the interaction terms with time in the model did
not provide a significant improvement of the model (p = .197).
Moreover, none of the interaction terms with time were significant
(p = .103 to .968). Therefore, the proportional hazard assumption
was not violated in our model. Our cox regression model was
statistically significant (x2(10) = 39.3, p < .001). Fig. 2 shows
the probability that a woman continued to breastfeed her child
beyond a given time point during the postpartum period adjusted
for the predictors and confounders in the cox regression model.
The mindfulness facet non-reacting was negatively associated
with the hazard of discontinuation of breastfeeding (HR = 0.96,
95% CI [0.94, 0.99], p = .002, Table 2). This hazard ratio of 0.96
can be interpreted as follows: for every increase of 1 on the
non-reacting facet (with scores ranging from 4 to 20) the risk of
breastfeeding discontinuation decreased with 4%. No significant
associations were found for the mindfulness facets acting with
awareness (p = .280) and non-judging (p = .748). Moreover,
belonging to the increasing postpartum depressive symptom
class (predictor) versus belonging to the low stable class did not
show a significant association with breastfeeding discontinuation
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Fig. 2. Probability that a woman is breastfeeding beyond a given time point during the postpartum period adjusted for predictors (trait mindfulness and trajectories of
postpartum depressive symptoms) and confounders (age, level of education, parity, preterm birth (< 37 weeks), and history of depression) (N = 698).

Table 2
Cox regression predicting time to discontinuation of breastfeeding
(N = 698).

HR 95% CI p-value
TFMQ-SF: acting with awareness 0.98 [0.95, 1.01] .280
TFMQ-SF: non-judging 1.01 [0.97, 1.04] .748
TFMQ-SF: non-reacting 096 [0.94,0.99] .002
Increasing EPDS vs. low stable EPDS 095 [0.71,1.27] .735
Age 099 [0.96, 1.01] .256
Level of education: medium vs. low  0.75  [0.50, 1.13]  .171
Level of education: high vs. low 0.60 [0.40, 0.90] .014
Multiparity 119 [1.01, 1.41] .046
Preterm birth (< 37 weeks) 1.24  [0.79, 1.95] .352
History of depression 0.88 [0.68,1.14] .326

Note: HR, Hazard Ratio; CI, Confidence Interval; TFMQ-SF, Three Facet Mind-
fulness Questionnaire - Short Form; EPDS, Edinburgh Postnatal Depression
Scale; low level of education, primary education or secondary pre-vocational
education; medium level of education, secondary education or vocational
education; high level of education, Bachelor’s degree or higher.

Bold: significance as defined by p < .05.

(p = .735). Regarding the confounders, being highly educated was
negatively related to the hazard of discontinuation of breastfeed-
ing, compared to having a low level of education (HR = 0.60,
95% CI [0.40, 0.90], p = .014). The hazard ratio for level of ed-
ucation indicates that the risk of breastfeeding discontinuation
decreased with 40% for a high educational level compared to a
low educational level. Multiparity was positively related to the
hazard of discontinuation of breastfeeding (HR = 1.19, 95% CI

[1.01, 1.41], p = .046). The hazard ratio indicates that the risk of
breastfeeding discontinuation increased with 19% for multipara.
No significant associations were found for age (p = .256), preterm
birth (p = .352), and history of depression (p = .326).

Discussion

The current study showed that the percentage of women that
still breastfed after childbearing decreased from 78.8% one week
postpartum to 14.3% eight months postpartum. A cox regression
analysis showed that the trait mindfulness facet non-reacting was
significantly and negatively associated with the risk of breastfeed-
ing discontinuation while persistently high levels of depressive
symptoms (9.6%) were not, after adjusting for confounders such as
age, education level, and parity.

The current study’s results of the trait mindfulness facet non-
reacting are an extension of previous findings regarding trait mind-
fulness and breastfeeding intention and initiation. It was previ-
ously reported that women who initiated breastfeeding after child-
birth showed higher non-reacting scores (Hulsbosch et al., 2021).
Findings of the current study further emphasize the advantage of
the ability not to get carried away by thoughts and feelings (i.e.,
non-reacting) for the continuation of breastfeeding. Breastfeeding
women may experience difficulties such as pain, lack of sleep,
and problems with milk supply or latching on (Andrew and Har-
vey, 2011; McFadden and Toole, 2006). Moreover, breastfeeding
women may experience limitations in their freedom or feel em-
barrassed to feed in front of others (McFadden and Toole, 2006;
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Stewart-Knox et al., 2003). When breastfeeding women return to
work after their maternity leave, they may face problems with ex-
pressing milk at work (Stewart-Knox et al., 2003). These difficul-
ties may cause negative thoughts and feelings about breastfeed-
ing which eventually could lead to breastfeeding discontinuation.
Women with high scores on non-reacting may be able to let these
negative thoughts and feelings come and go, without getting ab-
sorbed by them. Even when these women experience breastfeed-
ing difficulties, they may still be able to see all the positive aspects
of breastfeeding, resulting in that they may continue breastfeed-
ing for a longer period of time. Since trait mindfulness was mea-
sured at 22 weeks of pregnancy it is important to note that this
characteristic is relatively stable over time (Brown and Ryan, 2003;
Veehof et al.,, 2011). Therefore, we presumed that women with
high non-reacting scores at 22 weeks of pregnancy could depend
on this in the postpartum period as well.

We found no significant association with risk of breastfeeding
discontinuation for the mindfulness facet acting with awareness.
This is also consistent with previous findings on trait mindful-
ness and breastfeeding initiation (Hulsbosch et al., 2021). When a
woman with a high acting with awareness score breastfeeds her
child, she may be able to be more attentive to this experience,
which may help in the decision to continue breastfeeding. How-
ever, our results imply that there may be other factors that are
more important in a woman'’s decision to continue breastfeeding.
One of these factors may include breastfeeding difficulties. The
mother’s awareness in the precious breastfeeding moments with
her child may not be sufficient to outweigh the breastfeeding diffi-
culties she may encounter. These breastfeeding difficulties may be
more consequential in making the decision to discontinue breast-
feeding. Another factor that may outweigh the ability to fully expe-
rience the breastfeeding moments, when making decisions about
breastfeeding, could be breastfeeding self-efficacy. Breastfeeding
self-efficacy refers to how confident mothers feel about their abil-
ity to breastfeed, and has been associated with breastfeeding con-
tinuation (Economou et al.,, 2021; Meedya et al., 2010). It makes
sense that when mothers feel less confident about their ability to
breastfeed that they are less likely to continue breastfeeding. This
(lack of) confidence may be more important when making the de-
cision to discontinue breastfeeding.

We also found no significant association with risk of breastfeed-
ing discontinuation for the mindfulness facet non-judging, consis-
tent with previous findings on trait mindfulness and breastfeeding
initiation (Hulsbosch et al., 2021). Non-judging refers to the abil-
ity to accept thoughts and feelings without judgement. A breast-
feeding woman with a high non-judging score may be able to be
more empathetic towards herself and less self-critical when she
encounters breastfeeding difficulties. However, in the light of our
results, also this ability of non-judgmental acceptance of nega-
tive thoughts and feelings may not be enough in deciding to con-
tinue breastfeeding for a longer time. It could be speculated that
other factors such as breastfeeding difficulties and breastfeeding
self-efficacy may be more significant when deciding to discontinue
breastfeeding. When considering the fact that breastfeeding is a
decision that mothers can make themselves, it could be speculated
that a higher non-judging level might even ‘help’ to make the de-
cision to discontinue breastfeeding, as women with high levels of
non-judging might be less self-critical towards themselves when
they do not choose to continue breastfeeding.

Interestingly, as shown in Supplementary Table 2, the
trait mindfulness facet non-reacting was negatively correlated
with the other two facets of trait mindfulness: acting with
awareness and non-judging, and failed to show a correlation
with the trajectories of postpartum depressive symptoms. In
addition, the facets acting with awareness and non-judging were
negatively correlated with the increasing class of postpartum

Midwifery 124 (2023) 103770

depressive symptoms. In contrast, previous studies in general sam-
ples showed a significant negative correlation between all three
facets of trait mindfulness (including non-reacting) and depressive
symptoms (Bohlmeijer et al., 2011; Branstrom et al., 2011; de Bruin
et al., 2012). An explanation for these contrasting findings could be
that perinatal women might approach the ability to let go of nega-
tive thoughts and feelings (i.e., non-reacting) differently compared
to non-pregnant populations. During the perinatal period, women
experience an intrapsychic change, which is called the Mother-
hood Constellation (Stern, 1995). This entails a development in
which the mother becomes pre-occupied with the well-being and
protection of her baby, and her own ability to be a good mother.
These themes become especially salient and fear-organized during
mid-pregnancy (Innamorati et al., 2010; Vizziello et al., 1993), the
period in which trait mindfulness was measured in the current
study. The fears related to the Motherhood Constellation that
pregnant women encounter are not neurotic, but seem to facilitate
a healthy adjustment to the new role as mother and the intensive
task of taking care of a baby. Dealing with these fears in a healthy
way entails emotional investment, emotional tolerance, the seek-
ing of support, and making space for the baby, both mentally and
practically. It may be that during this phase of the pregnancy, the
non-reacting subscale (with, for example, the item “When having
distressing thoughts/images, I can just notice them without reacting”)
measures a tendency to move away from these fears instead
of turning towards and tolerating them. This may explain the
non-existent correlation between non-reacting and the increasing
class of postpartum depressive symptoms in the current study,
and the negative correlation between non-reacting and the other
two trait mindfulness facets. However, given our results regarding
breastfeeding continuation, it could be speculated that the ability
to let go of negative thoughts and feelings about breastfeeding
might be appropriate for postpartum women and thus might
result in breastfeeding continuation for a longer period of time.

Our results showed that the risk of breastfeeding discontinua-
tion did not increase for women with heightened depressive symp-
toms throughout the postpartum period. This finding is compre-
hensible, as the trait mindfulness facets acting with awareness and
non-judging did not show a significant association with breast-
feeding continuation, and both facets showed a negative correla-
tion with the increasing class of postpartum depressive symptoms.
However, this finding contrasts with most studies on postpartum
depressive symptoms and breastfeeding continuation that reported
a significant and inverse relation (Dias and Figueiredo, 2015;
Radwan et al., 2021; Wouk et al., 2017; Wu et al., 2019). Nonethe-
less, two studies were in line with our results and did also not find
a significant association between postpartum depressive symptoms
and continuation of breastfeeding (Bogen et al., 2010; Chung et al.,
2004). However, it must be noted that most of these studies ex-
amined cross-sectional relationships and thus failed to account for
the depressive symptom variability over time. Therefore, we rec-
ommend the use of statistical methods that reckon with the post-
partum depressive symptom variability within and between indi-
viduals throughout time, such as growth mixture modeling, when
assessing the association with breastfeeding continuation. We used
the EPDS to assess postpartum depressive symptoms, which con-
sists of the subscales depression and anxiety (Brouwers et al.,
2001; Matthey, 2008; Pop et al., 1992). Future studies could also
solely examine anxiety symptoms (for instance with the Gen-
eralized Anxiety Disorder 7-item scale (GAD-7) (Spitzer et al.,
2006) or the anxiety subscale of the Symptom Checklist (SCL-90)
(Arrindell and Ettema, 1981, 2003)), and address the association
between longitudinal trajectories of anxiety symptoms and breast-
feeding continuation.

The current study involved several strengths and limitations.
The relatively large sample size (N = 698) was a strength.
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Moreover, the repeated assessment of postpartum depressive
symptoms was a strength, as it allowed us to use growth mixture
modeling to determine longitudinal trajectories of these symptoms
over time. The use of self-report assessments for the measure-
ment of trait mindfulness and postpartum depressive symptoms
was a limitation. Especially in self-report assessment of trait mind-
fulness, personal values and social desirability could induce bias
(Bergomi et al., 2013). In addition, the trait mindfulness assess-
ment at 22 weeks of pregnancy instead of postpartum was a lim-
itation. However, trait mindfulness showed to be relatively sta-
ble without intervention (Brown and Ryan, 2003; Veehof et al.,
2011), also in the perinatal period (Brassel et al., 2020). More-
over, a very recent randomized controlled trial (RCT), that exam-
ined the effectiveness of a Mindfulness-Based Childbirth and Par-
enting (MBCP) program, showed improvements in trait mindful-
ness scores in the intervention group (N = 94) at post-intervention
but not in the control group (N = 89), who did not receive the
MBCP program (Zhang et al., 2023). The trait mindfulness scores
in the control group also showed no improvements in the two
follow-up assessments (eight weeks postpartum and six months
postpartum) (Zhang et al., 2023). In the current study, the par-
ticipating women were asked whether they participated in preg-
nancy and birth courses, and which pregnancy and birth course
this was. None of the women mentioned that the course she par-
ticipated in was a mindfulness-based course or a course including
mindfulness meditation that might have affected the trait mindful-
ness levels. Therefore, we presumed the levels of trait mindfulness
at 22 weeks of pregnancy to be comparable to the levels in the
postpartum period. However, we did not specifically ask if partici-
pants took part in a mindfulness training during the perinatal pe-
riod or started meditation practice. Another limitation was that we
did not assess breastfeeding continuation six months postpartum,
as the WHO recommends breastfeeding for at least six months
(WHO, 2021). Instead, we used the assessment of breastfeeding
continuation eight months postpartum as a proxy for this recom-
mendation. Future studies should include the time point of six
months postpartum as well, when studying breastfeeding contin-
uation. Furthermore, in the current study social support from rel-
atives and/or healthcare professionals was not assessed during the
postpartum period. Therefore, we were unable to include this vari-
able as confounder in the cox regression analysis. Previous research
has reported that positive (emotional and informational) social
support from the partner, mother, family, friends, and health care
professionals may increase the initiation and duration of breast-
feeding (Chambers et al., 2023; Raj and Plichta, 1998). Future stud-
ies should therefore include social support when studying breast-
feeding continuation. Another limitation was that our study sam-
ple included mostly Dutch and white women who were more often
highly educated compared to the national figures (StatLine, 2021).
Moreover, the study was conducted in a low risk non-clinical sam-
ple. This may restrict generalizability of the results. Future research
should assess to what extent our results can be replicated in sam-
ples that include more women with lower education levels and
women with other ethnicities, as well as in clinical samples.

In conclusion, the current study is the first to show that higher
trait mindfulness non-reacting scores increase the likelihood of
breastfeeding continuation. These findings are important for clin-
ical practice, as breastfeeding is associated with many health ben-
efits for both the infant and the mother. Gaining knowledge on
beneficial factors for improvement of breastfeeding continuation is
of great importance as the WHO strongly recommends breastfeed-
ing for six months, whereas in Europe the breastfeeding continua-
tion rates are rather low (Sarki et al., 2019; WHO, 2021). Knowing
that the trait mindfulness facet non-reacting may increase the like-
lihood of breastfeeding continuation is important since it provides
information on how to support women in continuing breastfeeding

Midwifery 124 (2023) 103770

for a longer period of time, in order for them to consequently ben-
efit from the many advantages associated with breastfeeding. The
clinical implications of our results are that improving non-reacting
in breastfeeding women, or already during pregnancy, may lead to
better breastfeeding continuation outcomes. Trait mindfulness (in-
cluding non-reacting) could be improved by meditation exercises
(Kiken et al., 2015), as practiced during mindfulness-based inter-
ventions. There are several mindfulness-based interventions avail-
able for perinatal women. Since trait mindfulness may be help-
ful for breastfeeding initiation as well, we would advise women to
partake in an intervention already during pregnancy. Mindfulness-
Based Childbirth Education (MBCE) programs (Hauck et al., 2016)
could specifically be suitable during pregnancy. This program
combines childbirth education with meditation exercises, which
may strengthen both non-reacting and breastfeeding self-efficacy
in pregnant women. This may be double effective in enhancing
breastfeeding outcomes as breastfeeding self-efficacy has also been
associated with breastfeeding continuation (Economou et al., 2021;
Meedya et al., 2010). Other interventions for both pregnant and
breastfeeding women could involve a general Mindfulness-Based
Stress Reduction (MBSR) program (Segal et al., 2013) or an MBCP
program (Duncan and Bardacke, 2010). These interventions might
increase the number of women initiating breastfeeding but might
also increase the period of time in which these women continue
breastfeeding. As far as we know, no quantitative studies have
been conducted that examine the effectiveness of mindfulness-
based programs on breastfeeding initiation and continuation, ex-
cept for a recent RCT (Lonnberg et al.,, 2021). This RCT compared
a group that received an MBCP program (N = 43) with a group
that received a Lamaze program for infant’s social-emotional de-
velopment (N = 45) and reported no differences between breast-
feeding initiation and continuation rates three months postpar-
tum (Lonnberg et al., 2021). Future research should further assess
whether mindfulness-based programs are effective in enhancing
breastfeeding initiation and continuation. When shown effective,
midwifes and obstetricians could advise pregnant women to take
part in a mindfulness-based intervention to improve breastfeeding
outcomes.
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