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Most people directly or indirectly experience pregnancy at 
some point in their life, including being pregnant or expect-
ing a child themselves, and eventually become parents 
(e.g., 85% of women in the US are estimated to give birth 
by age 50; U.S. Census Bureau 2020). Early during preg-
nancy, pregnant individuals begin to develop a bond with 
their future child (Benoit et al. 1997; Cranley 1993), and 
the strength of this bond grows over time (Roth et al. 2021), 
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Abstract
Purpose  Mothers’ reported connection, or bond, with their infants develops across the early postnatal period and is relevant 
to mother and offspring functioning. Little is known, however, about early predictors of bonding difficulties over time. The 
present study examined prenatal anxiety, depressive symptoms, and trait mindfulness and variation in bonding difficulties in 
mothers across the first two months postnatal.
Methods  Participants were 120 pregnant women (Mage=31.09 years, SD = 4.81; 80% White). Measures of anxiety, depres-
sion, and five facets of mindfulness were administered mid-pregnancy (approximately 20 weeks gestation) and bonding 
difficulties were assessed every two weeks from approximately 1 to 7 weeks postnatal.
Results  Using multilevel modeling to account for within-person repeated assessments, we found an inverted U-shaped pat-
tern across time such that bonding difficulties initially worsened before improving around five weeks postnatal. Prenatal 
anxiety and depressive symptoms were longitudinally associated with greater bonding difficulties overall and were unrelated 
to the trajectory of change. The mindfulness facets of acting with awareness and being nonjudging of one’s own experience 
were longitudinally associated with less bonding difficulties overall, weaker initial increases in bonding difficulties, and 
earlier improvements.
Conclusions  Prenatal anxiety and depression may be risk factors for bonding difficulties that are persistent across the early 
postnatal period. In contrast, mindfulness tendencies before childbirth, specifically acting with awareness and being non-
judging towards oneself, may support early feelings of bonding over time.

Article highlights
	● Feelings of bonding are stable yet dynamic during early postnatal, with increased difficulties between three and five 

weeks postnatal.
	● After initially increasing following birth, maternal-reported bonding difficulties declined from five to seven weeks 

postnatal.
	● Higher prenatal internalizing symptoms link to increased bonding difficulties across time.
	● Some facets of the mindfulness stance during pregnancy link to lower bonding difficulties over time and earlier improve-

ments in bonding.
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notably after meeting their newborn (de Cock et al. 2016). 
In the scientific literature, this feeling of connection or 
“bond” to the (unborn) child is often referred to as bonding 
(Bicking Kinsey and Hupcey 2013; Cranley 1993; Klaus 
and Kennell 1976). Bonding is typically measured using 
self-reported caregiver feelings of connection toward their 
infants and should not be conflated with caregiver–infant 
attachment (Bicking Kinsey and Hupcey 2013).

Caregivers’ feelings of connecting with their infants are 
posited to develop over time, although there are individual 
differences in the shape of the trajectories of bonding. Stud-
ies have shown moderate stability in reported bonding from 
pregnancy to 6 and 24 months (de Cock et al. 2016) as well 
as from 8 to 14 weeks postnatal (Döblin et al. 2023) in both 
mothers and fathers (although we acknowledge that preg-
nant and birthing individuals have different gender identi-
ties, we use women and mothers—or men and fathers—for 
consistency with past literature). Although relatively stable, 
maternal reported bonding increases from 1 to 6 months 
(Roth et al. 2021). One study evaluating late pregnancy to 
24 months documented most change between late pregnancy 
and six months postnatal (de Cock et al. 2016), and another 
focusing on six weeks to six months postnatal documented 
most change between six weeks and four months postnatal 
(Muzik et al. 2013). Given early maternal-reported bonding 
holds predictive value over later functioning (Faisal-Cury et 
al. 2021), these results highlight the importance of a close 
examination of bonding across the early postnatal period. 
However, the lack of repeated assessments in most stud-
ies limits our understanding of how feelings of connection 
evolve during the very early postnatal weeks.

Given that maternal-reported bonding is associated with 
maternal adaptation (Figueiredo and Costa 2009), observed 
caregiving behaviors (Muzik et al. 2013), and child devel-
opment (Rusanen et al. 2024), it is crucial to identify pre-
dictors of bonding difficulties. Most research explored risk 
factors such as pre- and postnatal internalizing symptoms 
(i.e., depression and anxiety), personality style, and health 
risks (Dubber et al. 2015; Farré-Sender et al. 2018; Tichel-
man et al. 2019). Regarding internalizing symptoms, some 
studies documented that prenatal depression, but not anxi-
ety, explained variance in maternal-reported bonding (Dub-
ber et al. 2015), whereas others have found the opposite 
and highlighted the role of anxiety over depression (Farré-
Sender et al. 2018). In addition to these discrepant findings, 
most studies have focused on a fixed moment in time and 
used cross-sectional designs, limiting our ability to under-
stand the temporal relations between perinatal internalizing 
symptoms and bonding difficulties.

Studies evaluating factors that promote bonding and hold 
the potential for informing preventive interventions are 
rare. One promising factor is mindfulness, a multifaceted 

construct including tendencies to act with awareness, focus 
on the present moment, and accept one’s own experiences 
in a nonjudgmental and nonreactive manner (Kabat-Zinn 
2015). A recent study found that prenatal tendencies to act 
with awareness, but not other facets of mindfulness, were 
associated with postnatal feelings of investment towards 
babies over other risk factors for caregiving (i.e., depres-
sion, anxiety, and self-criticism; Brassel et al. 2020). How-
ever, this evidence is limited by a small sample (n = 32) and 
a single assessment of maternal feelings of investment, a 
proxy of bonding, rather late in the development of the care-
giver–child relationship (at child age 18 months).

The present study aimed to examine trajectories of 
change in maternal bonding difficulties across four time 
points in the first two months postnatal and evaluate early 
predictors (anxiety, depression, and mindfulness traits) of 
bonding difficulties. We tested for linear and quadratic time 
trends and did not formulate a priori hypotheses regard-
ing how bonding difficulties would develop across the first 
two months postnatal given the exploratory nature of this 
aim. Overall, we expected that higher prenatal anxiety and 
depression would be associated with increased bonding dif-
ficulties and that higher trait mindfulness would promote 
feelings of bond. We also hypothesized that increased pre-
natal depression and anxiety would be associated with a 
stronger linear effect of time (i.e., bonding difficulties over 
time). In contrast, we hypothesized that greater prenatal 
mindfulness would predict lower bonding difficulties. We 
did not formulate a priori hypotheses about which specific 
facets of mindfulness would be associated with bonding.

Materials and methods

Participants and procedure

Pregnant individuals were recruited through prenatal care 
clinics, advertisements distributed throughout an academic 
medical center and the broader community, and social 
media between September 2020 and April 2022 to partici-
pate in a longitudinal study on peripartum depression. Inclu-
sion criteria were being currently pregnant, eighteen years 
or older, and proficient in English. Exclusion criteria were 
being older than forty years old, having diagnoses of bipolar 
disorder, psychosis, or borderline personality disorder, and 
carrying multiples or a fetus with a known congenital disor-
der. The study received ethical approval from the affiliated 
university’s Institutional Review Board.

One hundred and twenty pregnant individuals partici-
pated at the initial assessment. The power calculations for 
parent study aims determined > 0.80 power with a sample 
size of 100, and we over-enrolled to account for attrition 

1 3

584



Longitudinal associations between prenatal internalizing symptoms and mindfulness traits with postnatal…

and missingness. Participants all identified as women and 
were primarily White (80%), non-Hispanic/Latinx (91%), 
and married or in domestic partnerships (85%; Table 1). We 
oversampled participants at heightened risk for peripartum 
depression. Participants completed prenatal assessments 
around 20 weeks’ gestation, four equally spaced surveys 
from 1 to 7 weeks postnatal (wk1-wk7) and postnatal 
assessments around 9 weeks postnatal (see Supplementary 
Methods for detailed information on depression risk assess-
ment and study timepoints and procedure).

Measures

Pre-and postnatal anxiety was measured using the Gener-
alized Anxiety Disorder Assessment (GAD-7; Spitzer et 
al. 2006), a self-reported screening tool. The GAD-7 has 
7 items evaluated on a 4-point Likert scale from 0 (Not at 
all) to 3 (Nearly every day). Higher scores indicate higher 
severity of generalized anxiety symptoms (range = 0–21). 
Internal consistency was excellent (prenatal α = 0.90 and 
postnatal α = 0.89).

Pre-and postnatal depressive symptoms were measured 
using the General Depression subscale of the Inventory of 
Depression and Anxiety Symptoms (IDAS; Watson et al. 
2007), a self-report of past two weeks depressive symp-
toms. The scale has 20 items evaluated on a 5-point Likert 
scale from 1 (Not at all) to 5 (Extremely), with higher scores 
indicating more symptoms (range = 20–100). Internal con-
sistency was good to excellent (prenatal α = 0.92 and post-
natal α = 0.87).

Mindfulness disposition during pregnancy was measured 
using the Five Facets Mindfulness Questionnaire (FFMQ; 
Baer et al. 2006). The FFMQ has 39 items evaluated on a 
5-point Likert scale from 1 (Never or very rarely true) to 5 
(Very often or always true) and measures five distinct fac-
ets of mindfulness: (1) observing (attending to sensations, 
perceptions, and feelings), (2) describing (labeling experi-
ences), (3) acting with awareness (being non-distracted; 
avoiding automatic pilot), (4) nonjudging (accepting 
thoughts and feelings), and (5) nonreacting (refraining from 
impulsive reactions). Internal consistency was acceptable 
to excellent (observing α = 0.80, describing α = 0.93, acting 

Characteristic M SD
Maternal age (years) 30.75 4.99
Gestational weeks (prenatal) 21.80 3.16
Postnatal weeks (postnatal) 9.23 2.53

n %
Parity
  Primiparous 72 61.6
  Multiparous 42 35.9
  Missing 3 2.6
Ethnicity
  Hispanic or Latina/e/o/x 11 9.4
  Not Hispanic or Latina/e/o/x 106 90.6
Race
  White 93 79.5
  Black/African American 12 10.3
  Asian 3 2.6
  Multiracial 3 2.6
  Other 6 5.1
Educational attainment
  Some college or less 20 17.1
  Associate or bachelor’s degree or higher 97 82.9
Relationship status
  Married or domestic partnership 99 84.6
  Single and never married or divorced 18 15.4
Annual household income
  $30,000 or less 9 7.7
  $30,001-$60,000 20 17.2
  $60,001-$90,000 26 22.4
  $90,001-$150,000 35 30.2
  Greater than $150,000 26 22.4
  Missing 1 0.8

Table 1  Demographics character-
istics of the samplea

Note Demographics were col-
lected at the prenatal assessment
a Demographics were available 
for 117 participants
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on a 6-point Likert scale from 0 (Always) to 5 (Never). We 
used the general factor of difficulties in bonding (12 items), 
with higher scores indicating increased bonding difficulties 
(range = 0–35). Internal consistency was acceptable to good 
across the four surveys (αs between 0.74 and 0.83).

Data analytic plan

We estimated growth curves using a multilevel modeling 
approach to test for linear and quadratic trends in bonding 
difficulties over time. Analyses were conducted in Stata 
version 17 (StataCorp 2021) and data visualization was 
conducted in R version 4.1.3 (R Core Team 2022). We first 
examined growth curves of bonding difficulties in uncon-
ditional models, without any predictors except time, using 
maximum likelihood approximation. Three potential models 
were considered: intercept-only, intercept and linear trend 
of time, and intercept and both linear and quadratic trends 
of time. Model fit was assessed via a comparison of nested-2 
log-likelihood functions (Curran et al. 2010). All models fea-
tured a random slope effect of time and an unstructured ran-
dom effects covariance matrix. The linear-trend only model 
did not statistically significantly improve model fit over the 
intercept-only model (Δχ2(3) = 6.91, p = .075). However, the 
model including both linear and quadratic trends improved 
model fit over the linear-trend (Δχ2(1) = 9.67, p = .002) and 
the intercept-only (Δχ2(4) = 16.58, p = .002) models and was 
thus chosen as the preferred model.

In the unconditional model, the intercept was greater than 
zero (πoj = 4.66, z = 10.23, p < .001, 95% CI [3.77, 5.55]). 
The linear trend of time was positive and statistically sig-
nificant (π1j = 0.86, z = 2.40, p = .016, 95% CI [0.16, 1.57]) 
and the quadratic effect of time was also statistically signifi-
cant but negative (π2j= − 0.36, z= − 3.14, p = .002, 95% CI 
[− 0.58, − 0.13]). Thus, overall, bonding difficulties showed 
a quadratic trajectory of change across the postnatal period 
(Fig. 1).

We next examined prenatal depression, anxiety, and 
mindfulness. Each predictor was added as a time-invariant 
covariate to estimate its effect on the intercept (i.e., mean 
bonding difficulties). Potential interactions between each 
predictor and the linear and quadratic effects of time were 
examined in a second step. For instance, the following equa-
tion includes prenatal depression as a predictor of the inter-
cept (β10) and moderator of the linear (β11) and quadratic 
(β21) trends:

Level 1 : Bondingij = π0j + π1j (T imeij)

+ π2j (T imeij ∗ T imeij) + eij

Level 2 : π0j = β00 + β01
(
Depressionj

)
+ r0j

with awareness α = 0.91, nonjudging α = 0.93, and nonreact-
ing α = 0.74).

Maternal bonding difficulties from 1 to 7 weeks post-
natal were assessed using the Postpartum Bonding Ques-
tionnaire (PBQ; Brockington et al. 2001), a self-reported 
measure assessing difficulties in caregivers’ perception of 
their bond with their infant. The PBQ has 25 items rated 

Fig. 1  Curvilinear growth in maternal bonding difficulties across the 
first seven weeks postnatal. Note Bonding difficulties were present 
initially (i.e., intercept different than zero) and worsened before then 
improving around 5 weeks. Colored lines represent individual trajec-
tories of feelings of bonding across four timepoints from 1 to 7 weeks 
postnatal. The thick gray line indicates the average curvilinear growth 
across all participants
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Anxiety

Greater prenatal anxiety predicted increased bonding diffi-
culties (β01 = 0.27, z = 2.67, p = .008, 95% CI [0.07, 0.47]) 
but did not moderate the linear (β11=-0.007, z=-0.07, 
p = .942, 95% CI [-0.19, 0.17]) or quadratic (β21=-0.00004, 
z=-0.001, p = .999, 95% CI [-0.06, 0.06]) trends of time. 
Covarying for postnatal anxiety did not affect the signifi-
cance of interactions with the linear (β11=-0.04, z=-0.35, 
p = .723, 95% CI [-0.27, 0.19]) or quadratic (β21 = 0.007, 
z = 0.19, p = .849, 95% CI [-0.07, 0.08]) trends and the main 
effect of prenatal anxiety remained. Participants with higher 
prenatal anxiety showed elevated bonding difficulties at any 
time point, although anxiety was unrelated to the trajectory 
of bonding scores.

Mindfulness

Acting with awareness predicted lower bonding difficul-
ties (β01=-0.23, z=-3.57, p < .001, 95% CI [-0.35, − 0.10]), 
weaker linear trend (β11=-0.12, z=-2.06, p = .040, 95% CI 
[-0.23, − 0.01]), and stronger quadratic trend (β21 = 0.04, 
z = 2.00, p = .046, 95% CI [0.001, 0.07]). These interactions 
were probed in simple slopes analyses presented in Fig. 2. 
Similarly, higher scores on the nonjudging facet predicted 
lower bonding difficulties (β01=-0.23, z=-4.20, p < .001, 
95% CI [-0.34, − 0.12]), weaker linear trend (β11=-0.13, 
z=-2.52, p = .012, 95% CI − 0.23, − 0.03]), and stronger 
quadratic trend (β21 = 0.04, z = 2.49, p = .013, 95% CI [0.01, 
0.07]). These interactions were probed in simple slopes 
analyses presented in Fig. 3. In contrast, facets of observ-
ing, describing, and nonreactivity were unrelated to bonding 
difficulties (see Supplementary Results).

Discussion

The present study examined trajectories of maternal bonding 
difficulties across the first two months postnatal in 120 preg-
nant women oversampled for peripartum depression risk. 
We evaluated the role of prenatal internalizing symptoms 
and facets of mindfulness in predicting trajectories. Overall, 
results showed a trajectory of initial increases (worsening) 
in bonding difficulties that then stabilized before beginning 
to improve around five weeks postnatal and supported our a 
priori hypothesis that higher prenatal depression and anxi-
ety would be associated with increased bonding difficulties 
across time. In turn, we found that greater prenatal mindful-
ness tendencies were associated with lower bonding diffi-
culties across time and earlier improvements in feelings of 
connection.

π1j = β10 + β11
(
Depressionj

)
+ r1j

π2j = β20 + β21
(
Depressionj

)

A separate conditional growth model was estimated for 
each predictor: one with depression, one with anxiety, and 
one with each mindfulness facet. All were estimated using 
restricted maximum likelihood approximation. Time was 
centered at time 1 (1 week postnatal) and predictor variables 
were grand-mean centered. Sensitivity analyses were con-
ducted including internalizing symptoms at 8 weeks postna-
tal as covariates in the full models with prenatal symptoms 
as predictors.

Results

Missing data analyses

One hundred and two participants (87.2%) provided bond-
ing scores at 1 week postnatal, 99 (84.6%) at 3 weeks, 97 
(82.9%) at 5 weeks, and 99 (84.6%) at 7 weeks postnatal. 
Participants completed 3.82 biweekly postnatal surveys on 
average. Participants with complete and partial data did not 
differ in ethnicity (χ2(1) = 0.85, p = .357), race (χ2(3) = 3.79, 
p = .285), education (χ2(5) = 3.56, p = .615), employment 
(χ2(5) = 1.28, p = .937), relationship status (χ2(1) = 0.36, 
p = .549), annual income (χ2(6) = 1.74, p = .942), mode of 
delivery (χ2(1) = 0.09, p = .765), fetal distress during deliv-
ery (χ2(1) = 0.19, p = .665), or infant sex (χ2(1) = 0.42, 
p = .517). Table 2 shows descriptive statistics and associa-
tions between variables.

Main analyses

Depression

In the model without interaction terms, prenatal depres-
sion was associated with bonding difficulties intercept 
(β01 = 0.10, z = 2.60, p = .009, 95% CI [0.02, 0.17]). No 
interaction was found between depression and the linear 
(β11 = 0.003, z = 0.09, p = .930, 95% CI [-0.06, 0.07]) or 
quadratic (β21=-0.001, z=-0.11, p = .911, 95% CI [-0.02, 
0.02]) trends of time. The interactions between depres-
sion and the linear (β11=-0.05, z=-1.06, p = .289, 95% CI 
[-0.16, 0.05]) and quadratic (β21 = 0.01, z = 0.63, p = .528, 
95% CI [-0.02, 0.04]) trends did not change after covary-
ing for postnatal depression and the main effect of prena-
tal depression remained. Participants with higher prenatal 
depression showed elevated bonding difficulties at any time 
point, although depression was unrelated to the trajectory of 
bonding scores.
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differences between maternal feelings of bonding and attach-
ment representations (Bicking Kinsey and Hupcey 2013), 
results are consistent with attachment theory which suggests 
that the bond between caregiver and child strengthens over 

The finding that bonding difficulties initially worsened 
before improving around five weeks postnatal has implica-
tions for our understanding of the development of feelings 
of bonding. Despite important conceptual and operational 

Fig. 3  Simple slopes of the interaction between moth-
ers’ tendency to be nonjudging of their own experience 
during pregnancy and time to predict maternal bonding 
difficulties across the first seven weeks postnatal. Note 
Average (blue) = at the mean on nonjudgment; High 
(pink) = one standard deviation above the mean on non-
judgment; Low (low) = one standard deviation below the 
mean on nonjudgment. At one standard deviation above 
the mean, neither the linear (π1j=-0.05, z=-0.10, p = .92, 
95% CI [-1.05, 0.94]) nor quadratic time trend (π2j=-0.07, 
z=-0.43, p = .67, 95% CI [-0.38, 0.25]) were statistically 
significant. At one standard below the mean on nonjudg-
ing, both the linear (π1j=1.73, z = 3.50, p < .001, 95% 
CI [0.76, 2.70]) and quadratic trends (π2j = -0.63, z = 
-4.00, p < .001, 95% CI [-0.94, − 0.32]) were statistically 
significant

 

Fig. 2  Simple slopes of the interaction between mothers’ 
tendency to act with awareness during pregnancy and 
time to predict maternal bonding difficulties across the 
first seven weeks postnatal. Note Average (blue) = at the 
mean on acting with awareness; High (pink) = one stan-
dard deviation above the mean on acting with awareness; 
Low (green) = one standard deviation below the mean on 
acting with awareness. At one standard deviation above 
the mean, the linear effect of time on bonding difficulties 
was not statistically significant (π1j=0.06, z = 0.12, p = .91, 
95% CI [-0.97, 1.09]) and the quadratic effect was also 
not statistically significant (π2j=-0.11, z=-0.66, p = .51, 
95% CI [-0.44, 0.22]). At one standard deviation below 
the mean, both the linear (π1j=1.55, z = 3.15, p = .002, 
95% CI [0.59, 2.51]) and quadratic time trends (π2j=-0.56, 
z=-3.68, p < .001, 95% CI [-0.87, − 0.26]) were statisti-
cally significant
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modeling approach, and the evaluation of risk and protective 
factors for maternal bonding. However, strengths should be 
interpreted considering some limitations. First, despite the 
longitudinal design suggesting temporality, the study design 
does not allow to draw causal conclusions related to the role 
anxiety, depression, and mindfulness play in shaping mater-
nal feelings of bond. Second, our sample size, though larger 
than prior studies, was not large enough to explore complex 
interactions between risk and protective factors that may inter-
fere with maternal feelings of connection. Future studies may 
consider exploring reciprocal associations between depres-
sion, anxiety, and bonding across multiple timepoints during 
the pre- and postnatal period. Third, we relied on a maternal-
reported measure of bonding difficulties for which mean lev-
els were relatively low (but similar to other studies; Foster 
et al. 2018; Kerstis et al. 2016) and that focuses on maternal 
perceptions rather than dyadic relationships. Subjective feel-
ings of connection may be more closely linked to internalizing 
symptomatology and our associations might not be observed 
using observational, expert-coded dyadic bond (e.g., Nath et 
al. 2019). However, the PBQ is the most frequently used and 
validated questionnaire to assess maternal bonding difficulties.

Conclusion

The present study investigated maternal bonding difficulties 
across the early postnatal period. Findings highlight a pat-
tern of initial bonding difficulties that increases and peaks 
between 3 and 5 weeks but is followed by improvements 
from 5 to 7 weeks, with prenatal anxiety and depressive 
symptoms being associated with increased difficulties over 
time. We found that two specific facets of mindfulness dur-
ing pregnancy, acting with awareness and being nonjudging 
of one’s own experience, were associated with greater feel-
ings of connection with infants across the early postnatal. 
Overall, findings have empirical and clinical implications 
for our understanding of the development of maternal bond-
ing and the early factors, present even before childbirth, that 
may be targeted by interventions aiming to support early 
postnatal adaptation and the caregiver−child relationship.

Supplementary Information  The online version contains 
supplementary material available at https://doi.org/10.1007/s00737-
024-01518-1.

Funding  This work was supported by the National Institute of Men-
tal Health (R21MH122781 to AK) and the Vanderbilt Training Insti-
tute for Clinical and Translational Research (UL1 TR000445 from 
NCATS/NIH to AK). Author effort was partially supported by the 
Jacobs Foundation Early Career Research Fellowship (2017-1261-05 
to KLH), National Science Foundation CAREER Award (2042285 to 
KLH), National Institute of Mental Health (T32-MH18921 CALB and 
GA; F31MH135650 to EFC) and the National Academies of Science 
Engineering and Medicine (Ford Predoctoral Fellowship to EFC).

time (Bowlby 1969). Our close examination of the first two 
months postnatal suggests that the first three to five weeks 
postnatal may be challenging for some caregivers, display-
ing increased bonding difficulties that generally recovered 
with time. Caregivers may especially benefit from support 
and interventions in these early weeks, a period of adapta-
tion when developing a bond with infants may be particu-
larly important but difficult.

Second, symptoms of anxiety and depression during 
pregnancy were prospectively associated with increased 
bonding difficulties across time but did not interfere with the 
rate of change. These associations held when covarying for 
postnatal internalizing symptoms, highlighting the impor-
tance of considering prenatal symptoms when studying the 
onset of perinatal psychopathology and its implications 
for caregiving, despite most studies focusing on postnatal 
depression (Biaggi et al. 2016). Results follow contradicted 
literature: some previous studies documented that only pre-
natal anxiety, and not depressive symptoms, related to bond-
ing difficulties at six weeks (Farré-Sender et al. 2018), and 
others, that prenatal depression, and not anxiety, was associ-
ated with bonding difficulties at three months (Dubber et al. 
2015). Our results suggest that prenatal anxiety and depres-
sion are both risk markers for bonding difficulties across the 
early postnatal period. Importantly, our findings on the role 
of prenatal over postnatal symptoms suggest that the asso-
ciation is not only accounted for by current interference of 
symptoms with schemas and representations. They suggest 
that internalizing symptoms may also lead to compromised 
perceptions about self and others, including the child, last-
ing over the duration of the symptoms.

Third, results show that two specific mindfulness tenden-
cies during pregnancy link to lower bonding difficulties: act-
ing with awareness and being nonjudging of one’s thoughts 
and feelings. Similar results were obtained in previous 
research evaluating the associations between mindfulness 
facets using the FFMQ and pre- (acting with awareness, 
nonjudgment, and nonreactivity; Hicks et al. 2018) and 
postnatal (acting with awareness; Brassel et al. 2020) feel-
ings of bonding towards the (unborn) baby. Given we were 
not powered to test for three-way interactions between inter-
nalizing symptoms, time, and mindful tendencies, future 
research using larger samples should evaluate whether dis-
positional mindfulness promotes feelings of bonding in the 
face of symptoms. Still, our results are informative to tailor 
interventions aiming to promote caregiver well-being and 
prevent bonding difficulties.

Strengths and limitations

This study has several strengths, such as the longitudinal 
design and repeated assessments of bonding, the multilevel 

1 3

590

https://doi.org/10.1007/s00737-024-01518-1
https://doi.org/10.1007/s00737-024-01518-1


Longitudinal associations between prenatal internalizing symptoms and mindfulness traits with postnatal…

de Cock ESA, Henrichs J, Vreeswijk CMJM, Maas AJBM, Rijk 
CHAM, van Bakel HJA (2016) Continuous feelings of love? The 
parental bond from pregnancy to toddlerhood. J Fam Psychol 
30(1):125–134. https://doi.org/10.1037/fam0000138

Döblin S, Seefeld L, Weise V et al (2023) The impact of mode of 
delivery on parent-infant-bonding and the mediating role of 
birth experience: a comparison of mothers and fathers within the 
longitudinal cohort study DREAM. BMC Pregnancy Childbirth 
23(1):285. https://doi.org/10.1186/s12884-023-05611-8

Dubber S, Reck C, Müller M, Gawlik S (2015) Postpartum bonding: 
the role of perinatal depression, anxiety and maternal–fetal bond-
ing during pregnancy. Arch Womens Ment Health 18(2):187–195. 
https://doi.org/10.1007/s00737-014-0445-4

Faisal-Cury A, Tabb KM, Ziebold C, Matijasevich A (2021) The 
impact of postpartum depression and bonding impairment on 
child development at 12 to 15 months after delivery. J Affect Dis-
ord Rep 4:100125. https://doi.org/10.1016/j.jadr.2021.100125

Farré-Sender B, Torres A, Gelabert E et al (2018) Mother–infant bond-
ing in the postpartum period: assessment of the impact of pre-
delivery factors in a clinical sample. Arch Womens Ment Health 
21(3):287–297. https://doi.org/10.1007/s00737-017-0785-y

Figueiredo B, Costa R (2009) Mother’s stress, mood and emotional 
involvement with the infant: 3 months before and 3 months after 
childbirth. Arch Womens Ment Health 12(3):143–153. https://
doi.org/10.1007/s00737-009-0059-4

Foster DG, Biggs MA, Raifman S, Gipson J, Kimport K, Rocca 
CH (2018) Comparison of Health, Development, mater-
nal bonding, and poverty among children born after denial 
of abortion vs after pregnancies subsequent to an abortion. 
JAMA Pediatr 172(11):1053–1060. https://doi.org/10.1001/
jamapediatrics.2018.1785

Hicks LM, Dayton CJ, Brown S, Muzik M, Raveau H (2018) Mindful-
ness moderates Depression and Quality of prenatal attachment 
in expectant parents. Mindfulness 9(5):1604–1614. https://doi.
org/10.1007/s12671-018-0907-2

Kabat-Zinn J (2015) Mindfulness Mindfulness 6(6):1481–1483. 
https://doi.org/10.1007/s12671-015-0456-x

Kerstis B, Aarts C, Tillman C et al (2016) Association between paren-
tal depressive symptoms and impaired bonding with the infant. 
Arch Womens Ment Health 19(1):87–94. https://doi.org/10.1007/
s00737-015-0522-3

Klaus MH, Kennell JH (1976) Maternal-Infant Bonding: The Impact of 
Early Separation or Loss on Family Development. https://reposi-
tory.library.georgetown.edu/handle/10822/772789. Accessed 14 
March 2024

Muzik M, Bocknek EL, Broderick A et al (2013) Mother–infant bond-
ing impairment across the first 6 months postpartum: the primacy 
of psychopathology in women with childhood abuse and neglect 
histories. Arch Womens Ment Health 16(1):29–38. https://doi.
org/10.1007/s00737-012-0312-0

Nath S, Pearson RM, Moran P et al (2019) The association between 
prenatal maternal anxiety disorders and postpartum perceived 
and observed mother-infant relationship quality. J Anxiety Disord 
68:102148. https://doi.org/10.1016/j.janxdis.2019.102148

Roth MC, Humphreys KL, King LS, Gotlib IH, Robakis TK (2021) 
Breastfeeding difficulties predict mothers’ bonding with their 
infants from birth to Age six months. Matern Child Health J 
25(5):777–785. https://doi.org/10.1007/s10995-020-03036-9

Rusanen E, Lahikainen AR, Vierikko E, Pölkki P, Paavonen EJ. A 
(2024) Longitudinal Study of Maternal Postnatal Bonding and 
psychosocial factors that contribute to Social-Emotional Devel-
opment. Child Psychiatry Hum Dev 55(1):274–286. https://doi.
org/10.1007/s10578-022-01398-5

Spitzer RL, Kroenke K, Williams JB, Löwe B (2006) A brief mea-
sure for assessing generalized anxiety disorder: the GAD-7. 

Data availability  De-identified data and code for this study are avail-
able by emailing the corresponding author.

Declarations

Competing interests  The authors have no conflict of interest to dis-
close. Funding agencies had no role in data analysis, the writing of this 
manuscript, or the decision to submit it for publication. 

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

Baer RA, Smith GT, Hopkins J, Krietemeyer J, Toney L (2006) Using 
self-report assessment methods to explore facets of mindfulness. 
Assess 13(1):27–45. https://doi.org/10.1177/1073191105283504

Benoit D, Parker KC, Zeanah CH (1997) Mothers’ representations of 
their infants assessed prenatally: stability and association with 
infants’ attachment classifications. J Child Psychol Psychia-
try 38(3):307–313. https://doi.org/10.1111/j.1469-7610.1997.
tb01515.x

Biaggi A, Conroy S, Pawlby S, Pariante CM (2016) Identifying the 
women at risk of antenatal anxiety and depression: a systematic 
review. J Affect Disord 191:62–77. https://doi.org/10.1016/j.
jad.2015.11.014

Bicking Kinsey C, Hupcey JE (2013) State of the science of maternal–
infant bonding: a principle-based concept analysis. Midwifery 
29(12):1314–1320. https://doi.org/10.1016/j.midw.2012.12.019

Bowlby J (1969) Attachment and loss. Volume 1: attachment. Basic 
Books

Brassel A, Townsend ML, Pickard JA, Grenyer BFS (2020) Maternal 
perinatal mental health: associations with bonding, mindfulness, 
and self-criticism at 18 months’ postpartum. Infant Ment Health J 
41(1):69–81. https://doi.org/10.1002/imhj.21827

Brockington IF, Oates J, George S, Turner D, Vostanis P, Sullivan 
M, Los C, Murdoch C (2001) A screening questionnaire for 
mother-infant bonding disorders. Arch Women’s Mental Health 
3(4):133–140. https://doi.org/10.1007/s007370170010

U.S. Census Bureau (2020) Table 2. Children Ever Born, Number of 
Mothers, and Percent Childless by Age and Marital Status, and 
by Nativity. https://www.census.gov/data/tables/2020/demo/fer-
tility/women-fertility.html#par_list_58

R Core Team (2022) R: A language and environment for statistical 
computing. https://www.R-project.org/

Cranley MS (1993) The origins of the mother-child Relationship-A 
review. Phys Occup Ther Pediatr 12(2–3):39–51. https://doi.
org/10.1080/J006v12n02_03

Curran PJ, Obeidat K, Losardo D (2010) Twelve frequently asked ques-
tions about growth curve modeling. J Cogn Dev off J Cogn Dev 
Soc 11(2):121–136. https://doi.org/10.1080/15248371003699969

1 3

591

https://doi.org/10.1037/fam0000138
https://doi.org/10.1186/s12884-023-05611-8
https://doi.org/10.1007/s00737-014-0445-4
https://doi.org/10.1016/j.jadr.2021.100125
https://doi.org/10.1007/s00737-017-0785-y
https://doi.org/10.1007/s00737-009-0059-4
https://doi.org/10.1007/s00737-009-0059-4
https://doi.org/10.1001/jamapediatrics.2018.1785
https://doi.org/10.1001/jamapediatrics.2018.1785
https://doi.org/10.1007/s12671-018-0907-2
https://doi.org/10.1007/s12671-018-0907-2
https://doi.org/10.1007/s12671-015-0456-x
https://doi.org/10.1007/s00737-015-0522-3
https://doi.org/10.1007/s00737-015-0522-3
https://repository.library.georgetown.edu/handle/10822/772789
https://repository.library.georgetown.edu/handle/10822/772789
https://doi.org/10.1007/s00737-012-0312-0
https://doi.org/10.1007/s00737-012-0312-0
https://doi.org/10.1016/j.janxdis.2019.102148
https://doi.org/10.1007/s10995-020-03036-9
https://doi.org/10.1007/s10578-022-01398-5
https://doi.org/10.1007/s10578-022-01398-5
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/1073191105283504
https://doi.org/10.1111/j.1469-7610.1997.tb01515.x
https://doi.org/10.1111/j.1469-7610.1997.tb01515.x
https://doi.org/10.1016/j.jad.2015.11.014
https://doi.org/10.1016/j.jad.2015.11.014
https://doi.org/10.1016/j.midw.2012.12.019
https://doi.org/10.1002/imhj.21827
https://doi.org/10.1007/s007370170010
https://www.census.gov/data/tables/2020/demo/fertility/women-fertility.html#par_list_58
https://www.census.gov/data/tables/2020/demo/fertility/women-fertility.html#par_list_58
https://www.R-project.org/
https://doi.org/10.1080/J006v12n02_03
https://doi.org/10.1080/J006v12n02_03
https://doi.org/10.1080/15248371003699969


J. Garon-Bissonnette et al.

Watson D, O’Hara MW, Simms LJ et al (2007) Development and 
validation of the inventory of depression and anxiety symp-
toms (IDAS). Psychol Assess 19(3):253–268. https://doi.
org/10.1037/1040-3590.19.3.253

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Arch Intern Med 166(10):1092–1097. https://doi.org/10.1001/
archinte.166.10.1092

StataCorp (2021) Stata Statistical Software: Release 17. StataCorp 
LLC

Tichelman E, Westerneng M, Witteveen AB et al (2019) Correlates 
of prenatal and postnatal mother-to-infant bonding quality: a 
systematic review. PLoS ONE 14(9):e0222998. https://doi.
org/10.1371/journal.pone.0222998

1 3

592

https://doi.org/10.1037/1040-3590.19.3.253
https://doi.org/10.1037/1040-3590.19.3.253
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1371/journal.pone.0222998
https://doi.org/10.1371/journal.pone.0222998

	﻿Longitudinal associations between prenatal internalizing symptoms and mindfulness traits with postnatal bonding difficulties
	﻿Abstract
	﻿Article highlights
	﻿Materials and methods
	﻿Participants and procedure
	﻿Measures
	﻿Data analytic plan

	﻿Results
	﻿Missing data analyses
	﻿Main analyses
	﻿Depression
	﻿Anxiety
	﻿Mindfulness


	﻿Discussion
	﻿Strengths and limitations

	﻿Conclusion
	﻿References


