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Abstract Research investigating maternal bonding and par-
enting stress in the course of postpartum depression is lacking.
Aim of the study was to investigate the development and
potential mediation of both constructs in the course of post-
partum depression. n=31mothers with postpartum depression
according to DSM-IV and n=32 healthy controls completed
the German version of the Postpartum Bonding Questionnaire
and the Parenting Stress Index at two measuring times: acute
depression (T1) and remission (T2). At T1, the clinical group
reported lower bonding and higher parenting stress. Bonding
was found to partially mediate the link between maternal di-
agnosis and parenting stress. Furthermore, the clinical group
reported lower bonding and higher parenting stress averaged
over both measurement times. However, at T2, the clinical
group still differed from the controls even though they im-
proved in bonding and reported less parenting stress. A sig-
nificant increase of bonding was also observed in the control
group. Maternal bonding seems to buffer the negative impact
of postpartum depression on parenting stress. The results em-
phasize the need for interventions focusing on maternal bond-
ing and mother-infant interaction in order to prevent impair-
ment of the mother-child relationship.

Keywords Maternal bonding . Parenting stress . Postpartum
depression

Introduction

Maternal bonding reflects the first emotional bond a mother
gradually develops within the first weeks postpartum toward
her infant and is characterized by positive feelings, emotional
warmth, affection, and maternal behaviors such as cuddling or
smiling at the infant (Klaus et al. 1995). This process, often
described as Bfalling in love with the baby^ in literature en-
sures that the mother puts great efforts into meeting the in-
fant’s needs by taking over the demanding chores of child
rearing.

Postpartum psychiatric disorders pose the developing bond
between mother and infant at risk and can lead to bonding
impairment or bonding disorders. Impaired bonding is char-
acterized by a lack of Bmaternal feeling^, accompanied by
feelings of irritability, hostility, aggressive impulses, or rejec-
tion toward the infant (Brockington 2004; Brockington et al.
2001). The detrimental effect of postpartum depression being
one of the most frequent psychiatric disorders in the postpar-
tum period with prevalence rates ranging between 6 and 15 %
(O’Hara and Swain 1996; Reck et al. 2008) on maternal bond-
ing is well documented. Research has consistently linked post-
partum depression to bonding impairment (Brockington et al.
2001; Loh and Vostanis 2004; Moehler et al. 2006; Reck et al.
2006). Between 17 and 31.7 % of postpartum depressed
mothers experience an impaired bonding (Brockington et al.
2001; Loh and Vostanis 2004). The severity of depressive
symptoms plays a crucial role in this, with more severe de-
pressive symptoms going hand in hand with a more negative
perception of maternal bonding (Reck et al. 2006). But even
subclinical depressive symptoms negatively affect the devel-
oping bond during the first 4 months postpartum (Moehler
et al. 2006). One explanation could be, that mothers with
postpartum depression often experience feelings of inadequa-
cy, negative cognitions, and self-doubts, that can result in a
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negative perception of their relationship and bonding to their
infant (Brockington 2004; Brockington et al. 2001; Hornstein
et al.2006).

Although the link between bonding impairment and acute
depressive symptomatology has been demonstrated, little is
known about the development of bonding in the course of
postpartum depression, especially regarding remission of de-
pressive symptomatology and compared to healthy controls.
Studies with samples of inpatients of mother-infant units have
shown that at release from psychiatric treatment postpartum
depressed mothers perceived their bonding to their infant
more positively than at the beginning of hospitalization
(Hornstein et al. 2009; Noorlander et al. 2008). However, in
none of these studies, inpatients were remitted at release of
hospitalization, the authors describe that patients had suffi-
ciently recovered. Therefore, it is yet unclear how maternal
bonding develops beyond remission of affective symptoms.

Despite knowledge about the importance of a buffering
effect of maternal bonding for successfully mastering the de-
manding chores of child rearing as it is physically and psy-
chologically exhausting, the link between maternal bonding
and parenting stress has not been explored in detail. Parenting
stress is defined as the perceived distress or discomfort a
mother experiences in the relationship with her infant
resulting from the perceived demands associated with the task
of providing care and interaction with her infant (Abidin 1995;
Deater-Deckard et al. 1998). In this study, we used the
Parental Stress Index-Short Form (Abidin 1995), which as-
sesses three aspects of perceived parental stress: maternal dis-
tress due to personal factors, how the infant meets maternal
expectations, and behavioral characteristics of the infant that
makes him either easy or difficult to manage.

A better understanding of possible links between maternal
bonding and parenting stress is particularly important in the
context of postpartum depression as research suggests that
postpartum depressive symptoms are linked not only to ma-
ternal bonding but also parenting stress. Higher maternal de-
pressive symptoms have been shown to be associated to
higher parenting stress in various studies (Gelfand et al.
1992; Gerdes et al. 2007; Sidor et al. 2011). Cornish et al.
(2006) report that briefly and chronically depressed mothers
experience more parenting stress than mothers never having
had depression. Depressive symptoms affect the perceived
parental stress not only in the postpartum period but also
during pregnancy. Misri et al. (2010) could show that depres-
sion during pregnancy was a significant predictor of parenting
stress at 3 to 6 months postpartum. Vice versa, a recent study
by Thomason et al. (2014) revealed that parenting stress pre-
dicted later depressive symptoms within the first 14 months
postpartum.

High parenting stress negatively affects the mother-infant
relationship by influencing the mother’s ability to appropriate-
ly assess infant signals and to react sensitively to them (Mills-

Koonce et al. 2011) resulting in dysfunctional mother-infant
interaction (Abidin 1995) which in turn could negatively im-
pact child socio-emotional development (Tharner et al. 2012).
Moreover, mothers reporting higher parenting stress perceive
their infants as more difficult to care for (Mulsow et al. 2002),
report less optimal parenting behaviors and higher rates of
child maltreatment and abuse (Holden and Banez 1996).

The emotional bond toward the infant is linked to mother-
infant interaction. Results of a study by Mason et al. (2011)
suggest that the link between maternal depressive symptoms
at 2 months postpartum and maternal report about interaction
with the infant at 6 months was mediated by maternal feelings
of attachment. Depressed mothers are at risk to be impaired in
their emotional bond toward their infant (Brockington et al.
2001; Loh and Vostanis 2004), and research shows that exclu-
sive disorder specific treatment of depression is linked to de-
creasing parenting stress, but not to a better quality of mother-
infant relationship (Forman et al. 2007).

In order to extend existing work that has sought to investi-
gate the link between maternal bonding and parenting stress,
the present study jointly examines associations between and
the development of both constructs in the course of postpartum
depression. It was hypothesized, that at time of acute depres-
sion (T1) both, maternal bonding and parenting stress in the
clinical group significantly differ from the control group and
that the clinical groupwould perceive significantly lower bond-
ing and higher parenting stress compared to the control group.
Furthermore, after remission of depressive symptoms (T2), we
expected that mothers of the clinical group would report better
bonding and lower parenting stress compared to T1.

As the links between postpartum depression, maternal
bonding, and parenting stress so far have not been explored
in detail, we wanted to test two different mediation models:
The first one hypothesized that maternal bonding could buffer
the effect of postpartum depression on parenting stress and
therefore function as a mediator between both constructs.
The second one postulated that parenting stress would mediate
the relationship between postpartum depression and maternal
bonding. This assumption is based on results underlining that
postpartum depressed mothers report higher parenting stress
(Sidor et al. 2011), and this significantly increases the infant’s
risk of being perceived as difficult (Mäntymaa et al. 2006)
which in turn could influence the developing bond to the in-
fant. Exploratively, it was tested if found associations out of
the main analyses applied longitudinally in our sample.

Methods

Participants

Data was collected during an acute depressive episode (T1) as
well as after remission of depressive symptoms (T2). The
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sample (N=63) is composed of n=31womenwith postpartum
depressive disorders and n=32 controls without current or
previous mental health disorders. The absolute age of the in-
fants could not be kept constant due to the acute phase of the
mother’s depressive episode. At T2, the initial sample size was
reduced because only n=26 of women with remitted postpar-
tum depression and n=24 of controls were available for par-
ticipation. Subjects were recruited between September 2001
and December 2008 in local maternity hospitals and from a
mother-infant unit (for further details see Reck et al. 2011).
95.2 % (n=60) of the sample (N=63) were interviewed with
the Structured Clinical Interview for DSM-IV (Wittchen et al.
1997) and 4.8 % (n=3) of the sample, all inpatient depressed
mothers, were diagnosed based on a 1-h diagnostic session
and the criteria of the ICD-10 (World Health Organization
(WHO) 1992). ICD-10 diagnoses of depression are consid-
ered to be comparable to the diagnoses of the DSM-IV
(Wittchen et al. 1997), especially for the ICD-10 diagnoses
depressive episode (F32) and receding depressive episode
(F33) and the DSM-IV diagnosis major depression episode,
relevant to our study (Mombour W. et al. 1990). 80.6 % (n=
25) of the women in the clinical subsample were recruited
from the mother-infant unit of the Psychiatric University
Hospital Heidelberg, where they received inpatient treatment,
9.7 % (n=3) were outpatients and 9.7 % (n=3) had no treat-
ment and were recruited from local maternity hospitals.
Inclusion criterion for the clinical group was a depressive
episode according to DSM-IV during the first 3 months post-
partum, and women in this group were excluded if they had
any acute or history of psychosis or bipolar disorder and cur-
rent substance abuse/dependence.

The healthy control sample was recruited from local
maternity hospitals. All mothers in the control group were
diagnosed using the SCID-I. Healthy controls needed to
have no current or life time diagnoses in the Structured
Clinical Interview for DSM-IV Disorders Axis-I (SCID-I;
Wittchen et al. 1997) and should not have received psycho-
therapy at any time of their life. Infants needed to have a
gestational age of no less than 37 weeks and had no con-
genital abnormalities. Infant’s mean age was 3.9 (T1) and
6.3 (T2) months, respectively. Full demographic statistics
are demonstrated in Table 1.

Study design

Overview of procedures

Data was collected during an acute depressive episode (T1) as
well as after remission of depressive symptoms (T2). Eligible
women from the mother-infant unit were approached by their
therapist or the study staff and informed about the present
study. Healthy controls were recruited in local maternity hos-
pitals. As described above, women were interviewed and

diagnosed either based on a 1-h diagnostic session and the
criteria of the ICD-10 (World Health Organization (WHO)
1992) or by carrying out a full version of the SCID-I
(Wittchen et al. 1997) by trained and reliable interviewers.
In the clinical group, the Beck Depression Inventory (BDI;
Beck and Steer 1995) was administered every 2 weeks and
T2 took place as soon as the value of the BDI was <11, indi-
cating that women were no longer clinically depressed.
Healthy controls were invited to the secondmeasurement time
according to infant’s age of the clinical group to ensure com-
parability between both groups. At both measurement times
two questionnaires, the German version of the Postpartum
Bonding Questionnaire (PBQ-16; Reck et al. 2006) and the
Parenting Stress Index-Short Form (PSI-SF; Abidin 1995)
were administered. Sociodemographic data was collected at
first assessment. The study protocol had been approved by the
independent Ethics Committee of the Medical Faculty of
Heidelberg University Hospital. Written informed consent
was obtained from every participating woman after the study
procedures had been fully explained.

Measures

Assessment of postpartum depression

Postpartum depression was measured either with the German
version of the Structured Clinical Interview for DSM-IVAxis
I (Wittchen et al. 1997) by trained and reliable SCID-I inter-
viewers or the ICD-10 (World Health Organization (WHO)
1992) during a 1-h diagnostic interview session by an experi-
enced psychiatrist or psychologist who worked in the mother-
infant unit. However, the diagnoses of these standard diagnos-
tic instruments are considered to be comparable, especially for
ICD-10 diagnoses depressive episode (F32) and receding
depressive episode (F33) and the DSM-IV diagnosis major
depression episode, relevant to our study (Mombour W.
et al. 1990).

Assessment of depressive symptoms

Beck depression inventory

The Beck Depression Inventory (Beck and Steer 1995) is a
widely used self-report questionnaire to measure severity
of depression consisting of 21 items, each assessing a
unique category of depressive symptoms and with total
scores ranging from 0 to 63. The BDI has been used in
both nonclinical and clinical samples. A higher score indi-
cates a higher severity of depression, BDI-scores <11 in-
dicate normal mood.
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Assessment of maternal bonding

Postpartum bonding questionnaire-16

Brockington developed the Postpar tum Bonding
Questionnaire (Brockington et al. 2001) as a screening tool
for impaired bonding. This self-report instrument consists of
25 items to be rated on a scale of 0 (Bnever^) to 5 (Balways^)
and is based on four factors. In this study, we used an abridged
16-item version of the PBQ translated in German (Reck et al.
2006) as a principal component analysis did not confirm the
original four factor structure but suggested a single factor so-
lution with Bbonding impairment.^ The PBQ-16 has an inter-
nal consistency of Cronbach’s α=0.85 (Reck et al. 2006).
Higher values on the PBQ-16 indicate lower maternal bond-
ing. Items of the PBQ-16 are e.g. BI feel close to my baby.^;
BMy baby is the most beautiful baby of the world.^; BI wish
the old days when I had no baby would come back.^; BI feel
distant from my baby.^

Assessment of parenting stress

Parenting stress index-short form (PSI-SF)

Parenting stress was assessed by means of the short form of
the Parenting Stress Index (Abidin 1995). The PSI-SF

consists of 36 items which are rated on a 5-point Likert
scale from SA/1 (Bstrongly agree^) to SD/5 (Bstrongly
disagree^). The 36 items represent three subscales with
12 items each of the following: BParental Distress^ which
measures the level of distress due to personal factors (e.g.,
BI often have the feeling that I cannot handle things very
well.^; BI find myself giving up more of my life to meet my
children’s needs than I ever expected.^). BParent–Child
Dysfunctional Interaction^ which reflects how the child
meets the expectations of the mother (e.g., BWhen I do
things for my child, I get the feeling that my efforts are
not appreciated very much.^; BSometimes my child does
things that bother me just to be mean.^; BI expected to have
closer and warmer feelings for my child than I do and this
bothers me.^). BDifficult Child^ which assesses behavioral
characteristics of the infant that makes him/her either dif-
ficult or easy to manage (e.g., BMy child turned out to be
more of a problem than I had expected.^; BMy child makes
more demands on me than most children.^; BMy child re-
acts very strongly when something happens that my child
doesn’t like.^). Furthermore, a total stress score can be
summed up by adding the scores of the three subscales.
In this study, the total stress score was used for the analy-
ses. The reported internal reliability coefficient for the total
stress score is 0.91, while those for the subscales range
from 0.80 to 0.87 (Abidin 1995).

Table 1 Maternal and infant
demographics and tests on
comparability of subgroups

General Clinical Control t (p)

Maternal age (years) 32.3 (4.7) 31.4 (4.8) 33.2 (4.4) 1.52 (0.13)
M (SD)

Infant age at T1 (months) 3.9 (2.2) 4.2 (2.4) 3.6 (2.1) 1.20 (0.23)
M (SD)

Infant age at T2 (months) 6.3 (3.0) 6.8 (3.3) 5.8 (2.6) 1.24 (0.22)
M (SD)

Maternal education (frequencies) General Clinical Control U (p)

University degree 26 12 14 487.5 (0.90)
University entrance qualification 16 10 6

High secondary qualification 18 7 11

Low secondary qualification 3 2 1

Number of children (frequencies) General Clinical Control U (p)

1 infant 40 22 18 422.5 (0.24)
2 infants 15 6 9

3 infants 6 2 4

4 infants 2 1 1

Partnership (frequencies) General Clinical Control χ2 (p)

False 4 3 1 1.14a (0.29)
True 59 28 31

Infant sex (frequencies) General Clinical Control χ2 (p)

Male 36 18 18 0.02b (0.88)
Female 27 13 14

a Two cells have expected count less than five, minimum expected count is 1.97
b Zero cells have expected count less than five, minimum expected count is 13.29
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Data analyses

We used the Statistical Package for Social Sciences (IBM®
SPSS® v. 23.0.0.0) and the statistical software BR^ v. 3.2.1 (R
Development Core Team 2011) in combination with RStudio
v. 0.99.467. Power-estimations for the main analyses were
computed using G-Power v. 3.1.9.2 (Faul et al. 2007, 2009).

The initial sample sizes were reduced due to incomplete re-
sponse behavior at T1 (n=50) and at T2 (n=35). Thus, before
carrying out the main analyses, we ran Little’sMCAR test (Little
1988). The MCAR test evaluates if the missing-completely-at-
random-condition (MCAR) is fulfilled. If non-significant, differ-
ences between the missing cases due to drop-out or incomplete
data and the remaining sample are unlikely. Furthermore, differ-
ences related to maternal and infant age, number of children,
maternal education, infant sex, and partnership status between
controls and their clinical counterparts were explored (via t tests,
U tests, andχ2 tests) to ensure comparability between the groups.

Linear mixed models were used to evaluate the hypotheses.
As there were more than 40 error degrees of freedom (df) and
the groups were equally sized for the main analyses, the gen-
eral linear model is assumed to be sufficiently robust against
the violation of mathematical assumptions (e.g., normal dis-
tribution) (Bortz 2005). The main analysis should evaluate if
there were associations between maternal diagnosis, maternal
bonding, and parenting stress. Furthermore, it was evaluated,
if maternal bonding or parenting stress was mediating the
effects of maternal diagnosis on parenting stress and maternal
bonding, respectively. Mediation analyses were carried out
according to the suggestions of Baron and Kenny (1986).
Consequently, four models were created. Since we chose full
factorial models in order to test the interaction terms and thus
potential moderation effects as well, in sum, eight beta
weights were tested for significance. The critical α-errors of
the main analyses (global α-error was α=0.05) were
Bonferroni-adjusted yielding a critical α-error of α=0.00625
for each beta weight test. Empirical p values were two-tailed.

The additional analyses were carried out without correction
for multiple testing and thus serve in an explorative hypotheses-
generating manner. The Parenting Stress Index (SF) consists of
three subscales which can be summed up to a total stress score. In
our analyses, we used the total stress score. Using Pearson cor-
relations, we tested for associations of the subscales with mater-
nal bonding. This should guarantee that the found associations
were not only due to a single PSI subscale which contains items
that potentially overlap with items of the PBQ. Furthermore,
these analyses should guarantee that all scales were associated
to maternal bonding in the same direction. Furthermore, it was
tested if the found associations of the main analyses applied
longitudinally in our sample. Additionally, the within-effect of
and interaction terms with measurement time were evaluated.

For the linear mixed models, parametric variables were z-
standardized to receive standardized β-weights in regressions

where parametric variables were independent and dependent
parameters. Nominal variables were dummy-coded. For group
and measurement time comparisons, effect sizes are reported
as partial η2, which is a sample-based estimator of explained
variance. According to Cohen (1988), η2=0.01 are small, η2=
0.06 are medium-sized, and η2=0.14 are large effects. Model
fit was quantified by the −2 log likelihood χ2.

Results

Preliminary data analyses

For the MCAR test, we considered the following variables:
maternal and infant age, number of children, maternal educa-
tion, infant sex, partnership status, group (clinical vs. control),
maternal bonding, parenting stress, and parameters that were
not used for the analyses and therefore were not described
here, but might explain missing values. The test was non-
significant (χ2=378.86, df=1178, p>0.99); the case-
exclusions (due to drop-outs and missing data) were valid
for our sample and the subpopulation at T2 is representative
for the larger sample. In order to ensure comparability be-
tween the clinical and the control group, we compared the
distribution of demographic variables at T1 using t, U, and
χ2 tests. As demonstrated in Table 1, no differences were
found between the groups.

Main analyses

Maternal bonding and parenting stress during acute
depression

At T1, group was a significant predictor for parenting stress
(β=1.58, SE=0.17, lower 95 % CI bound=1.24, upper 95 %
CI bound=1.92, t=9.33, p<0.001, −2 log likelihood=90.45),
as well as for maternal bonding (β=1.21, SE=0.21, lower
95 % CI bound=0.79, upper 95 % CI bound=1.63, t=5.72,
p<0.001, −2 log likelihood=129.39). Women with acute de-
pression experienced more parenting stress (M=88.78, SE=
2.83) and a lower bonding quality (M=18.56, SE=1.70) than
controls (parenting stress: M=53.58, SE=2.61; maternal
bonding: M=5.14, SE=1.67). For parenting stress (η2=0.64)
and maternal bonding (η2=0.37), the effect was large.

Next, full factorial models were created to determine if, and
how these effects were mediated. One model regressed onto
parenting stress (model 1) with maternal bonding as potential
mediator and onemodel regressed ontomaternal bondingwith
parenting stress as potential mediator (model 2). As can be
taken out of Table 2, model 1 has a lower −2 log likelihood
estimate and thus better explains our data. Additionally, the
p values of parenting stress (p=0.0065) exceeded the
Bonferroni-adjusted critical α-error (α= 0.00625).
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Consequently, though just slightly more adequate than Model
2, we further focused model 1 only.

In model 1, both group and maternal bonding were signif-
icant predictors of parenting stress. The interaction between
group and bonding was not significant (Table 2). The model
significantly improved by considering maternal bonding as
additional predictor as revealed by χ2 test for the model com-
parison (Δ−2 log likelihood χ2=39.04,Δdf=2, p<0.001). In
order to test, if the effect of Bgroup^ on parenting stress (β=
1.583) significantly decreased by considering maternal bond-
ing (β=0.772), the procedure of Cumming (2009) was ap-
plied. Thus, beta weights can be considered as statistically
different from each other (p<0.05) if their confidence inter-
vals overlap less than 50 %. Half of the average of the over-
lapping confidence intervals was calculated (0.176) and added
to the group beta weight lower bound estimate out of the plain
model (where only group is a predictor for parenting stress;
1.242), which yielded 1.418. As this value exceeded the value
of the group upper bound value out of the more complex
model (with maternal bonding as predictor; 1.133), the differ-
ence between the both beta weights (Δβ=0.816) was consid-
ered statistically significant from zero. Additionally the Sobel
test (Sobel 1982) indicated a significant mediation effect of
maternal bonding between group and parenting stress (z=
2.73, p=0.006). Thus, maternal bonding is considered a par-
tial mediator between group and parenting stress, given the
fact that group remained a significant predictor in the model.

The power to discover large effects ( f2=0.35) in the full
factorial model for our analyses reached 1-β=0.94. Medium-
sized effects ( f2=0.15) could be revealed with a power of
56 %. Small effects ( f2=0.02) can definitely not be ruled
out, as the β-error was 94 %.

Additional analyses

Correlations of maternal bonding (PBQ-16) with parenting
stress (PSI-SF) sum score and subscales

As demonstrated in Table 3, at both assessments, the sum
scale showed the highest correlations with maternal bonding

at T1 followed by the subscales Bdifficult child,^
Bdysfunctional interaction,^ and Bparental distress^. At T2,
the sum scale was followed by Bparental distress,^
Bdysfunctional interaction,^ and Bdifficult child^. All associ-
ations exceeded an association strength of r>0.69. The corre-
lation coefficients were tested on significant differences be-
tween each other at the respective measurement point with z
tests (Eid et al. 2011). For T1, it was revealed that the total
score was significantly higher associated to maternal bonding
than the subscales Bparental distress^ (z=3.79, p<0.01) and
Bdysfunctional interaction^ (z=2.07, p=0.02). For T2, it was
revealed that the total score was significantly higher associat-
ed to maternal bonding than the subscale Bdifficult child^ (z=
2.454, p=0.01). No other comparisons of correlation coeffi-
cients with the total score and among the subscales were sig-
nificant (│z│<1.51, p>0.07).

Development of maternal bonding and parenting stress
in the course of postpartum depression

As the variances of parenting stress (T1 483.98, T2 341.01)
and maternal bonding (T1 107.34, T2 40.18) differed but were
highly correlated between the measurement times (parenting
stress: r=0.91, p<0.001; maternal bonding: r=0.78,
p<0.001), we assumed a diagonal covariance structure for
the repeated measure analyses with linear mixed models. For
these analyses, the single repeated measures (level 1) were
nested in the subjects (level 2) and an additional dummy-
coded variable Btime^ was created.

Table 2 Mediation models on maternal distress and bonding

Parameter β SE Lower 95 %
CI bound

Upper 95 %
CI bound

t p value −2 log likelihood
(df )

Model 1: regression onto
maternal distress

Intercept −0.351 0.145 −0.642 −0.059 −2.416 0.019 51.410 (5)
Group 0.772 0.180 0.411 1.133 4.301 < 0.001

Maternal bonding 0.650 0.210 0.228 1.072 3.097 0.003

Group × maternal bonding 0.046 0.234 −0.425 0.517 0.197 0.844

Model 2: regression onto
maternal bonding

Intercept −0.144 0.175 −0.494 0.207 −0.822 0.415 55.954 (5)
Group 0.047 0.220 −0.395 0.488 0.212 0.833

Maternal distress 0.600 0.211 0.176 1.025 2.840 0.007

Group × maternal distress 0.217 0.242 −0.269 0.703 0.897 0.374

Table 3 Associations of PSI-sum scale and subscales tomaternal bond-
ing (Pearson correlations)

Acute depressive episode (T1)

Sum scale Parental distress Dysfunctional
interaction

Difficult child

0.862 0.759 0.777 0.828

Remission (T2)

0.830 0.789 0.755 0.693

All p values <0.001
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Table 4 shows the regressions onto parenting stress (mod-
el 3) and maternal bonding (model 4) with group, time, and
their interaction term as predictors. For model 3, only group
was a significant predictor. Depressive women generally ex-
perienced more parenting stress averaged over both measure-
ment times (M=82.56, SE=3.08) in comparison to controls
(M=51.26, SE=3.08, η2=0.65). In model 4, it was revealed
that depressed mothers generally experienced a lower bonding
averaged over both measurement points (M=14.05, SE=1.54)
in comparison to controls (M=4.55, SE=1.54, η2=0.37).
Additionally, the Bgroup × time^ interaction term was re-
vealed significant (η2=0.20): Besides, the group difference
at T1 (reported in the main analyses) post hoc t tests revealed
that at T2, groups significantly differed (clinical group: M=
10.31, SE=1.33; control group: M=3.77, SE=1.33; t=3.48,
p=0.001, η2=0.28). Additionally, patients significantly im-
proved their bonding (t=3.75, p=0.002, η2=0.47) from T1
(M=17.79, SE=2.65) to T2 (M=10.31, SE=1.71) as did con-
trols (T1:M=5.33, SE=1.07; T2:M=3.77, SE=0.79; t=2.40,
p=0.03, η2=0.26), however, to a smaller degree. Thus, pa-
tients generally experienced lower bonding during acute de-
pression as well as after remission. However, their bonding
improves more from T1 to T2 than in controls.

Next, in line with the findings of the main analyses, we
explored if maternal bonding mediated the relationship be-
tween group and parenting stress in a full factorial model
(model 5, Table 5). Effects of time and their interaction terms
were additionally evaluated. A comparison between model 5
and model 3 revealed that the model improved by considering
maternal bonding as additional predictor in the full factorial
model (Δ−2 log likelihood χ2=70.10, Δdf=4, p<0.001). In
model 6, a random intercept and a random slope for maternal
bonding on the individual level (level 2) were assumed (max-
imum likelihood estimation, variance component covariance
structure). A comparison between model 5 and model 6 re-
vealed no statistical significant decrease in the −2 log likeli-
hood χ2 by the random effects (Δ−2 log likelihood χ2=3.99,
Δdf=2, p=0.14). Thus, only the less complex model (model 5)
was further investigated.

As demonstrated in Table 5, model 5, only group and
maternal bonding had significant effects on parenting stress.
Neither time nor interaction terms were significant. The
procedure of Cumming (2009) was repeated, to evaluate if
the effects of group on parenting stress (model 3, β=1.130)
significantly decreased by considering maternal bonding as
mediator (model 5,β=0.542). Half of the average of the over-
lapping confidence intervals was calculated (0.216) and added
to the group beta weight lower bound estimate out of model 3
(without PBQ as mediator; 0.684), which yielded 0.900. As
the group upper bound value out of model 5 (with maternal
bonding as predictor; 0.960) slightly exceeded this value, the
difference between the both beta weights (Δβ=0.588) was
not considered statistically significant from zero (p>0.05).
However, the Sobel test (Sobel 1982) indicated a significant
mediation effect of maternal bonding between group and par-
enting stress (z=2.44, p=0.01).

Discussion

The aim of this study was to investigate the link between and
the course of maternal bonding and parenting stress during
postpartum depression and after remission compared to
healthy controls. During acute depressive episode, mothers
in the clinical group reported significantly lower bonding
and higher parenting stress compared to healthy controls.
This is in line with literature reporting a significant link be-
tween postpartum depression and maternal bonding (Loh and
Vostanis 2004; Moehler et al. 2006; Reck et al. 2006) as well
as perceived parenting stress (Gerdes et al. 2007; Sidor et al.
2011).

Regarding links between maternal diagnosis at T1, mater-
nal bonding and parenting stress full factorial models sug-
gested that maternal bonding partially mediates the link be-
tween maternal diagnosis and parenting stress as this model
fits best with the data. This result indicates that maternal di-
agnosis as well as maternal bonding are independent predic-
tors of parenting stress but a higher bonding can partially

Table 4 Longitudinal mixed models on maternal distress and bonding

Parameter β SE Lower 95 %
CI bound

Upper 95 %
CI bound

t p value −2 log likelihood
(df)

Model 3: prediction of
maternal distress

Intercept −0.803 0.153 −1.114 −0.491 −5.236 <0.001 164.697 (6)
Group 1.130 0.220 0.684 1.577 5.140 <0.001

Time 0.214 0.195 −0.175 0.603 1.096 0.277

Group × time 0.535 0.283 −0.029 1.099 1.889 0.063

Model 4: prediction of
maternal bonding

Intercept −0.585 0.128 −0.845 −0.325 −4.559 <0.001 204.181 (6)
Group 0.628 0.187 0.249 1.007 3.362 0.002

Time 0.096 0.212 −0.326 0.518 0.452 0.652

Group × time 0.753 0.305 0.147 1.359 2.468 0.015
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buffer the effect of maternal diagnosis on parenting stress. A
diagnosis of postpartum depression and a lower bonding seem
to be a cumulative risk to experience high parenting stress.

Studies suggest that mothers reporting high parenting stress
show less optimal parenting behaviors (Mulsow et al. 2002)
which not only affects mother-infant relationship but also
child development (Tharner et al. 2012) due to dysfunctional
interaction patterns which are linked to developmental prob-
lems (Murray and Cooper 1997a, b). Research consistently
reports that depressed mothers interact less sensitive with their
infants and show less positive, more intrusive behaviors or
withdrawal (Field 2010; Field et al. 2006; Tronick and Reck
2009). In a recent study submitted for publication by our re-
search group, we found significant links between maternal
bonding and positive interaction behaviors, indicating that
the emotional bond toward the infant is also expressed on
behavioral level. Furthermore, lower maternal bonding was
linked to higher rates of infant self-comforting behaviors
which in turn correlated with higher infant salivary cortisol
reactivity (Müller et al. 2015). Therefore, infant self-
comforting behavior might be seen as an indicator for infant
stress and an expression of insufficient dyadic regulation due
to impairment of maternal sensitivity and positive affect.
Interacting with an unregulated infant put the mother under
stress and can affect the developing bond. Vice versa, as our
results suggest, if mothers reported to be well bonded to their
infant, the vicious circle of perceived parenting stress and
dysfunctional interaction patterns might be broken and trans-
formed into a circle of mutual positive reinforcement.
Therefore, interventions focusing onmaternal bonding as well
as maternal sensitivity are clearly needed. In a video-feedback
intervention to enhance parent-infant relationship with parents

of pre-term infants, bonding increased over the course
(Hoffenkamp et al. 2015) showing that such interventions
are useful and effective.

Regarding the development of bonding and parenting
stress in the course of postpartum depression, postpartum de-
pressed mothers experienced significantly more parenting
stress and lower bonding averaged over both measurement
times compared to healthy controls. Interestingly, after remis-
sion of the depressive symptomatology, mothers in the clinical
group still differed significantly from the control group re-
garding maternal bonding even though they had improved
significantly in the emotional bond to their child. This result
could be a hint that postpartum depression has potential long-
term effects on mother-infant relationship even beyond acute
depressive episode. Therefore, mothers remitted from postpar-
tum depression should be supported over a considerable peri-
od of time to prevent potential impairment of mother-infant
relationship and child development. This result is in line with
results of Reck et al. (2012) indicating that mothers who had
life time diagnoses of depression but were not affected by
depression at time of assessment reported impaired maternal
self-efficacy.

Regarding parenting stress, whichwas assessedwith the PSI,
the sum scale had the strongest association to maternal bonding
(PBQ) on a descriptive as well as on an inferential level in
comparison to the PSI subscales throughout both assessment
times. Consequently, the found associations between maternal
bonding and parenting stress were not due to a single PSI sub-
scale. It should be mentioned that some items of the PSI may
reflect certain aspects of maternal bonding but not in its entity.

Another central concept in mother-infant research is mater-
nal attachment. Mothers with postpartum depression are often

Table 5 Longitudinal mediation models on maternal distress

Parameter β SE Lower 95 %
CI bound

Upper 95 %
CI bound

t p value −2 log likelihood
(df)

Model 5: full factorial model
on maternal distress

Intercept −0.288 0.176 −0.646 0.069 −1.638 0.111 94.602 (10)
Group 0.542 0.206 0.123 0.960 2.630 0.013

Time −0.017 0.215 −0.446 0.413 −0.077 0.939

Maternal bonding 0.907 0.255 0.389 1.426 3.557 0.001

Group × time 0.262 0.269 −0.274 0.799 0.974 0.333

Group × bonding −0.004 0.297 −0.607 0.600 −0.013 0.990

Time × bonding −0.308 0.320 −0.947 0.331 −0.961 0.340

Group × time × bonding 0.046 0.367 −0.687 0.779 0.127 0.900

Model 6: random-intercept-random-
slope-model

Intercept −0.281 0.169 −0.626 0.063 −1.662 0.106 90.607 (12)
Group 0.579 0.200 0.173 0.984 2.899 0.007

Time −0.033 0.178 −0.395 0.330 −0.182 0.856

Maternal bonding 0.909 0.247 0.409 1.410 3.685 <0.001

Group × time 0.259 0.225 −0.195 0.714 1.155 0.255

Group × bonding −0.085 0.288 −0.669 0.499 −0.295 0.770

Time × bonding −0.323 0.269 −0.867 0.222 −1.201 0.238

Group × time × bonding 0.151 0.308 −0.475 0.777 0.489 0.628
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insecurely attached (McMahon et al. 2008) which goes along
with lower maternal sensitivity and lower quality of mother-
child relationship. Wilkinson andMulcahy (2010) could show
that independent of a postpartum depression insecurely at-
tached mothers reported lower bonding to their infants.
Therefore, maternal attachment representations should be tak-
en into account in future studies.

A significant increase in maternal bonding was observed in
the control group indicating that maternal bonding gradually
develops over the first months. This is in line with results of a
study byMoehler et al. (2006) reporting that maternal bonding
increased over the first months postpartum with a moderate
stability after 4 months.

In sum, the present findings shed light on the link between
maternal bonding and perceived parenting stress in the course
of postpartum depression. Our finding that maternal bonding
partially mediates the relationship between maternal diagnosis
and perceived parenting stress is indicative for the develop-
ment of interventions focusing on mother-infant interaction
and maternal bonding problems in order to reduce parental
stress and to prevent developmental problems in infants. A
promising technique could be video-feedback interventions
in which mother-infant interaction is recorded and then
micro-analyzed with respect to certain positive affective and
behavioral components. Especially, mothers with postpartum
depression and low bonding could benefit from such interven-
tions with the aim to (re-)discover intuitive parenting behav-
iors (Papoušek and Papoušek 1995) and enhance positive in-
teractive feedback leading to mutual positive reinforcement
between mother and infant. This might prevent regulatory
problems in infancy and childhood.

Limitations

Firstly, besides a rather small sample size, a great variation of
infant age due to the mother’s state of acute depression char-
acterizes our sample. Secondly, women in our study over pro-
portionally held academic degrees. This surely is not repre-
sentative for the overall population. Thirdly, the PBQ-16 is a
self-report questionnaire. A standardized interview assessing
maternal attitude and behavior with respect to maternal bond-
ing in German language is still missing. It should also be noted
that other variables apart from maternal bonding could have
an effect on parenting stress, e.g., maternal attachment repre-
sentations (Main et al. 1985; Main 2000) which influence
early mother-infant interaction and parenting behaviors
(Riva Crugnola et al. 2013). For future studies, these param-
eters should also be taken into account.

Finally, as our study is the first one evaluating links be-
tween maternal bonding and parenting stress in the course of
postpartum depression, further support for this finding in larg-
er samples with longitudinal study designs is needed.
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