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Background: Mothers with postpartum depression (PPD) show impaired affects and behaviour patterns in the
mother-child interaction, which affects an infant's emotional and cognitive development and the maternal
course of disease. However, impairment of the mother-child relationship does not occur in every case of PPD.

Aim: The aim of this exploratory-descriptive video-based study was to investigate the possible associations be-
tween mother-child interactions and aspects of maternal biography and clinical history, with a focus on pre-
existing mental disorder.
Methods: Sixty-twomother-child dyads (31motherswith PPD and pre-existingmental disorders and31mothers
with PPD but no further mental disorder) hospitalized at the mother and baby unit (MBU) of the LWL-Hospital
Herten were included in this study. The Marcé Clinical Checklist and the “Mannheimer Beurteilungsskala zur
Erfassung derMutter-Kind-Interaktion im Säuglingsalter” (MBS-MKI-S) were used to explore sociodemographic
and clinical parameters, and video-based interaction behaviour was examined.
Results: Mother-infant interaction behaviour showed a significant group difference on the MBS-MKI-S-Vm
subscale (variability inmaternal behaviour) before psychiatric treatment (exactMann-WhitneyU test:U=555,
p = 0.023), with higher scores in mothers with a pre-existing mental disorder. Furthermore, significant differ-
ences were shown on the MBS-MKI-S-RSm (maternal reactivity/sensitivity) (U = 259, p = 0.019) and MBS-
MKI-S-Rc (child's reactivity) subscales at discharge (U = 251, p = 0.021). Among mothers with a pre-existing
diagnosis, the MBS-MKI-S-Tm (maternal tenderness) and MBS-MKI-S-Rc (child's reactivity) subscales were
significantly correlated after treatment.
Conclusions: Mothers with PPD and a pre-existingmental disorder displayed significantlymore behavioural var-
iability than mothers with only PPD. Maternal behaviour seems to influence the child's responsive behaviour;
thus, mothers and their children can benefit from inpatient treatment at an MBU. Further investigations with
larger samples should be conducted.

© 2021 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The peripartum period is commonly viewed as an exciting and ex-
pectant phase of life for most women, accompanied by joyful and in-
tense experiences. However, expectant mothers are also confronted
with doubts, fears and worries. Despite being subject to mood swings
and physical and psychosocial changes, most women are successful in
adequately managing this phase of life. However, for a few women,
the physical changes associated with pregnancy and childbirth may
lead to a myriad of serious mental illnesses requiring treatment. Post-
partum depression (PPD) is the most common psychiatric disorder
worldwide, affecting approximately 15% of women in the first year
after childbirth [12,75]. Common symptoms include depressed mood,
nc. This is an open access article und
sadness, severe anxiety, panic attacks, insecurity, uneasiness, crying,
thoughts of death, difficulty concentrating and sleep disturbances [67].

The aetiology of PPD is unclear so far. Extensive evidence suggests
that PPD is a complex condition with a multifactorial pathogenesis in-
volving psychosocial and neurobiological factors [12,54,56,81]. Among
the psychological and social factors, the strongest predictors for PPD
are stressful life events, marital stress, partner instability and low levels
of social support during pregnancy and postpartum [53,75,81]. The
strongest biological risk predictors include hypothalamic-pituitary-ad-
renal dysfunction and genetic vulnerabilities (review: [81]). Predictive
factors can also include pre-existing hormone-dependent psychological
and physical problems due to increased reproductive hormone sensitiv-
ity as well as an abrupt hormonal change [71]. Furthermore, several
studies have emphasized that a previous history of depression as well
as other mental illnesses, such as anxiety disorder or bipolar disorder,
is a potent risk factor for PPD [25,29,42,50,69,70].
er the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Mothers with postpartum depression seem to have a significantly
impaired profile of affects and behaviour patterns, according to previous
research. Consequently, the infant's emotional and cognitive develop-
ment and the mother's course of disease are adversely affected [60].

Previous surveys of disorders of social cognitive skills in women
with postpartum mental disorders (mainly in the form of PPD) were
not entirely systematic (review: [24]). These studies point out that af-
fected women have a reduced ability to adequately perceive and inter-
pret their children's emotional signals [24]. The behaviour of depressed
mothers is characterized by passivity, intrusiveness, and a lack of re-
sponsiveness. This is often associated with negative affects and reduced
facial expression [32,61,62,72], which causes the typical behaviour pat-
terns of the children of mothers affected by PPD. Infants avoid eye con-
tact by turning their head frequently and showing reduced positive
affect expression and level of activity [76,77]. The child's behaviour pat-
terns are interpreted as “self-regulatory protective mechanisms” to-
wards the non-responsive mother and her negative affectivity [60].

The importance of maternal cognitive abilities is discussed as a key
factor in the disturbed interaction between the depressed mother and
her infant [73]. The findings suggest that depressed mothers mirror
the child's self-regulation tools, such as turning away and avoiding eye
contact and general contactwith negative cognitions [61]. Negative cog-
nitions and attitudes towardsmaternal and child care appear to bemore
prevalent in depressed women with male infants and in those of lower
social and economic status [35,41,55]. However, the origin of the nega-
tive cognitions (in the sense of depression traits or state features) is un-
clear. The overall findings are inconsistent, but repeated disturbances in
the early interaction behaviour of depressedmothers and their children,
combined with disadvantageous influences on the cognitive-emotional
development of the child, have been described. Thus, it is still not clear
what exactly characterizes the disturbance of themother–child interac-
tion in the sense of mutual influencing. Impairments of the mother–
child relationship are not detectable in every woman with PPD.

Murray et al. [51] were able to show that an early experience of the
mother's lack of sensitivity in the interaction has a more negative effect
on the infant's development thanmaternal depressed symptomatology.
It can be assumed that there are subgroups of womenwith PPDwho are
characterized by different clinical and phenomenological features.
These features in turn may affect the relationship with the child to var-
ious degrees.

The aim of our exploratory-descriptive video-based studywas to ex-
plore the possible associations between mother–child interactions and
the influence of a pre-existing mental disorder using the German ver-
sion of the Marcé Clinical Checklist [74] as part of the standardized re-
cording procedure in the mother and baby unit (MBU).

2. Methods

2.1. Participants and procedure

Based on existing routinely collected data of mothers with PPD (F53.
X in the International Classification of Diseases, Tenth Revision), the
participants were identified from a total of 192 patients who were hos-
pitalized and treated at the MBU of the LWL Hospital Herten during the
last 4 years (from 2013 to 2017). Only womenwho stayed more than 5
days at theMBUwere eligible for further examination.Motherswho did
not give written informed consent were excluded from further data
analysis. Missing data (using the Marcé Clinical Checklist included in
the standard admission procedures; [3,13,74]) were also an exclusion
criterion. There were no child-related exclusion criteria. After this
screening phase, a study group of 92 patients was isolated.

In a further step, routine video recordings of themother–child inter-
action in the course of inpatient treatment (at the beginning and end of
hospitalization) were screened for further analysis. Mother-child dyads
were recorded with two video cameras during a 10-min interaction in
the laboratory playroom of the LWL Hospital Herten. The mothers
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were instructed to play with their babies as they normally would.
When the child was crying or fussing, the mothers were instructed to
terminate the session. The two cameraswere placed behind themother
and infant to film the lateral view of the dyad. A split-screen generator
was used to simultaneously record the mother's and the child's behav-
iour. The mother's and the infant's vocalizations were captured by mi-
crophones integrated in the video cameras and embedded in the
video recording. Several video recordings had to be excluded due to
technical problemswith thefilmedmaterial;more than 35%were either
not codable or the mother–child dyad recordings were missing.

The mother-child interaction was rated by trained coding analysts
who had no additional information about the study. The interaction se-
quences were scored on the “Mannheimer Beurteilungsskala zur
Erfassung der Mutter-Kind-Interaktion im Säuglingsalter” (Mannheim
Assessment Scale for Gathering of Mother-Infant Interaction during In-
fancy, MBS-MKI-S; [20]) in relation to both the mother's and the child's
behaviour.

The resulting final sample of 62 mother-child dyads was further ex-
plored for sociodemographic and clinical parameters, as well as video-
based interaction behaviour on inpatient admission and discharge.

The study was approved by the Ethics Committee (No. 17-6159) of
Ruhr University Bochum, Germany.

2.2. Instruments

2.2.1. Marcé clinical checklist
The Marcé Clinical Checklist is an international checklist that in-

cludes the following sections: subject demographics; baby demo-
graphics; referral process; purpose of admission; social and marital
data; psychiatric history, including drug use in pregnancy and family
history; obstetric data; duration and nature of current illness; and
thoughts or actions of self-harming or harming the baby. At admission
and discharge from the MBU, the clinician used the Global Assessment
of Functioning scale (GAF; [66]) for current psychosocial functioning
and the Clinical Global Impression scale (CGI; [34]) to rate the severity
of the patient's illness at the time of assessment [3,13,74].

2.2.2. Mannheimer Beurteilungsskala zur Erfassung der Mutter-Kind-
Interaktion im Säuglingsalter (MBS-MKI-S)

The MBS-MKI-S [20,40] was used for further video-based analysis
of the mother–child interaction. The scale is composed of ten sub-
scales to assess maternal behaviour (MBS-MKI-S-Em, emotion; MBS-
MKI-S-Tm, tenderness; MBS-MKI-S-VVm, vocalization/verbalization;
MBS-MKI-S-VRm, verbal restriction; MBS-MKI-S-CAm, congruity/au-
thenticity; MBS-MKI-S-Vm, variability; MBS-MKI-S-RSm, reactivity/
sensitivity; MBS-MKI-S-Sm, stimulation; MBS-MKI-S-SCm, speech
content; and MBS-MKI-S-Gm, games) and five subscales to evaluate
the child's behaviour (MBS-MKI-S-Ec, emotion/facial expressions;
MBS-MKI-S-VVc, vocalization/verbalization; MBS-MKI-S-VDc, verbali-
zation direction; MBS-MKI-S-Rc, reactivity; and MBS-MKI-S-PWc,
potential willingness to interact). Each subscale item can be coded
from 1 (not available) to 5 (strongly positive), and the respective sum
scores or a total score can be calculated [40].

2.3. Statistical analysis

Further data analysis was performed using IBM SPSS Statistics for
Windows, Version 25.0 (IBM Corp., Armonk, NY, USA). The statistical
evaluation was performed using non-parametric methods, with the
general significance level set to α = 0.05. After hypothesis-driven
Bonferroni adjustment, the significance level was α = 0.025. To
check for a normal distribution of the data, the Kolmogorov-Smirnov
test was applied. Non-parametric tests were chosen for analysis if
the data were not normally distributed. TheMann-Whitney U test was
applied for any analyses of difference hypotheses and non-parametric
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analysis of variance. Furthermore, Spearman's rho (rs) was used for
correlation analysis.
3. Results

3.1. Sociodemographic features

The sociodemographic characteristics of the 62 mothers are pre-
sented in Table 1.

The mean age of the mothers was 29.97 years (SD = 5.32; range =
20–43), and themean age of their infants was 21.77 weeks (SD= 11.23)
or approximately 5.5months (range=4weeks–12months). Therewere
almost equal proportions of female and male infants.

On average, the quality of partnership (husband, boyfriend/girl-
friend) was rated 2.6 (SD =1.1; good–satisfactory). Women with pre-
existing psychiatric diagnoses had slightly worse scores (2.7; SD = 1.0)
in their relationship than women with initial PPD (2.4; SD =1. 1)
(t-test: p = 0.34). At the time of discharge, significant improvements
in the quality of the partnership were identified for both groups, but
the women with initial PPD rated their partnership as better (1.9;
SD = 0.7) than did women with pre-existing disease (2.0; SD = 0.8;
p = 0.38).

The relationship with parents and friends was also identified as be-
tween good and satisfactory. The womenwith previous illnesses scored
slightly more negative here. Even at discharge, no significantly im-
proved qualities in these areas could be found for either group.

Most participants were well educated, with over 82% of themothers
having acquired a middle or high school degree. Furthermore, most
mothers (83.9%) had completed a vocational training course or obtained
a graduate or professional degree. Overall, our sample was a relatively
socioeconomically advantaged group.
3.2. Clinical features

Strikingly, 51.6% (n=32) of our sample had delivered by caesarean
section and two women by forceps delivery. Almost 26% (n = 16) had
suffered from an obstetric complication or medical illness (such as
pre-eclampsia, eclampsia or gestational diabetes) in their current
Table 1
Descriptive socio-demographic characteristics.

Descriptive socio-demographic characteristics of the population (n = 62)

Variable n (%)

Gender (child)
Male 31 (50.0)
Female 31 (50.0)
Number of childbirth in lifetime
1. Childbirth 48 (77.4)
2. Childbirth 12 (19.4)
3. Childbirth 1 (1.6)
4. childbirth 1 (1.6)
Marital status
Married/living together 49 (79.0)
Divorced/living apart from partner 2 (3.2)
Single/no relationship 11 (17.7)
Level of education
Upper grade 30 (48.4)
Middle grade 21 (33.9)
Lower grade 9 (14.5)
Non degree 2 (3.2)
Professional education
Graduate degree 14 (22.6)
Vocational training 5 (8.1)
Apprenticeship 33 (53.2)
No professional education 10 (16.1)

Note: n (%) = number of individuals in percentage.
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pregnancy. Seven (11.3%) of the participating mothers had an abortion
or stillbirth in their previous pregnancies.

Eight (12.9%) of the mothers with PPD had preterm/low-
birthweight infants. Moreover, 13 (20.96%) of the children were hospi-
talized due to conditions such as jaundice, neonatal sepsis or cardiac
symptoms in their first month after birth.

In 15women (24.2%; 9with pre-existing psychiatric disorders and 6
with initial PPD) in our study, a positive family history of psychiatric dis-
order was found. Depression in the family history predominated in both
subgroups, and six women stated that their husband/partner also suf-
fered from a mental disease.

A total of 31 participants (50%) previously reported having been di-
agnosed with a mental health condition by a mental health provider.
The pre-diagnostic profile included affective disorders (n = 21), with
19women having unipolar depression and 2womenhaving bipolar dis-
order as a pre-diagnosis. In addition, five women suffered from a bor-
derline personality disorder, three had anxiety disorders, one had an
obsessive compulsive disorder, and another had a psychotic disorder.

A total of 18 participants (29%) reported having received mental
health treatment peripartum or during breastfeeding, but only 12
(19.4%) reported being in regular ambulant psychiatric treatment.
The medications used most frequently were antidepressants
(e.g., citalopram, sertraline, and venlafaxine) and less frequently anti-
psychotics (e.g., quetiapine and promethazine) and basic anxiolytics
(e.g., lorazepam).

On average, the current depressed symptomatology began in the
first 2.5 weeks (SD = 4.2, range = 0–20 weeks) postpartum. Only five
women showed symptoms during pregnancy. On admission, most
mothers (n = 45) presented with retarded depression, 14 showed
symptoms of anxious-agitated depression, and 2 had symptoms of
fluctuating-alternating depression. It is noteworthy that 24mothers ad-
ditionally reported the occurrence of compulsive anxiety to do some-
thing to their own child in the sense of obsessive thoughts.

The current inpatient admission to the MBU on average was 20.6
weeks (SD = 11.7, range = 2–20) after delivery. The mean total GAF
score at the time of current inpatient admission was 38.6 (SD = 11.6),
indicating major impairment in several areas, such as work or school,
family relations, judgement, thinking or mood [66]. Furthermore, the
overall mean CGI score was 6.41 (SD = 0.7), corresponding to severe
illness.

At the end of hospitalization in the MBU (the average length of stay
was 66.8 weeks; SD = 22.9, range = 19–137), the GAF score was 58.6
(SD = 8.9), and the CGI score was 4.8 (SD = 0.7), indicating a clinical
improvement in women's functioning and mental health. At the time
of discharge, 58 of the 62 patients underwent psychopharmacotherapy,
most commonlywith antidepressants (e.g., selective serotonin reuptake
inhibitors) and atypical antipsychotics.

3.3. Comparison of mothers with and without pre-existing mental disorder

Mothers with and without pre-existing mental illness were exam-
ined for differences according to the Marcé characteristics and the
MBS-MKI-S outcome variables. The two clinical subgroups (n = 31 for
each group) showed no significant group differences in the main
sociodemographic variables, such as age (p=0.539) and level of educa-
tion (p = 0.928).

The main group differences in clinical variables between mothers
with psychiatric pre-existing diagnosis andmotherswith initial diagno-
sis of PPD are shown in Table 2.

3.4. Mother-child interactions

The changes in values between admission and discharge in terms of
improvedmother–child interactionwere almost all significant.With re-
spect to the whole study sample, there were no significant correlation
coefficients between the Marcé sociodemographic and clinical



Table 2
Significant group differences in clinical variables betweenmothers with pre diagnosis and
initial diagnosis.

Pre-existing
diagnosis

Initial diagnosis

M SD M SD p

Mother: Duration of stationary stay (days) 62.36 23.48 71.27 21.71 0.092
child: Duration of stationary stay (days) 61.30 23.67 70.20 21.95 0.087
Age mother 30.38 5.07 29.54 5.60 0.374
Age child (weeks) 21.16 11.77 22.38 10.81 0.642
Duration of breastfeeding (weeks) 6.73 7.22 5.50 5.97 0.422
Beginning of postpartum symptomatology
(weeks)

2.70 5.16 2.36 2.91 0.325

GAF before treatment 35.33 11.03 42.86 11.21 0.007*
GAF after treatment 55.74 8.87 61.67 7.87 0.011*
CGI before treatment 6.63 0.764 6.17 0.539 0.009*
CGI after treatment 5.03 0.752 4.67 0.611 0.066

Note: M = Mean, SD= standard deviation, CGI = Clinical Global IImpression,
GAF=Global Assessment of Functioning, * level of significance ≤0.025, p= level of signif-
icance after bonferroni-adjustment.
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parameters and the MBS-MKI-S outcome variables for the values at ad-
mission or time of discharge.

However, for the interaction behaviour of the mother and child
detected by the MBS-MKI-S, a significant group difference was
found between the two samples within the subscale MBS-MKI-S-Vm
(variability in maternal behaviour) before treatment (exact Mann-
Whitney U test: U = 555, p = 0.023; as displayed in Fig. 1). A
significant group difference was also identified between the two
samples within the behavioural interaction subscale MBS-MKI-S-RSm
(U = 259, p = 0.019) after psychiatric treatment, as displayed in
Fig. b.

At the time of discharge, a further significant group difference could
be observed between infants of pre-diagnosed mothers and infants of
mothers with an initial PPD diagnosis on the subscale MBS-MKI-S-Rc
(infant's reactivity) (U = 251, p = 0.021; Fig. c).

3.5. Specific group correlations of MBS-MKI-S variables

Table 3 displays significant correlations betweenmothers (with and
without pre-existingmental disorder) and infants for behavioural inter-
action skills before treatment.

Within the two clinical groups, no significant relationship between
theMBS-MKI-S-PWc and any other MBS-MKI-S subscale was found be-
fore treatment. Additionally, no significant correlation between the
MBS-MKI-S-VRm subscale and any other MBS-MKI-S variables was
found. Overall, more frequent and stronger correlations were observed
within the MBS-MKI-S properties among mothers with pre-diagnosis
(range from rs(29) = 0.37, p = 0.004 to rs(29) = 0.55, p = 0.003)
than among mothers with initial diagnosis of PPD (range from rs(29)
= 0.38, p=0.043 to rs(29)= 0.71, p=0.000). A high positive relation-
ship between the subscales MBS-MKI-S-Ec and MBS-MKI-S-RSm was
found among mothers with a pre-diagnosis. However, between pre-
diagnosed mothers and their infants, a high correlation was observed
within the subscales MBS-MKI-S-VDc and MBS-MKI-S-Vm (rs(29) =
0.66, p = 0.000) and between the subscales MBS-MKI-S-VDc and
MBS-MKI-S-RSm (rs(29) = 0.60, p = 0.000). A further correlation was
found between the subscales MBS-MKI-S-Ec and MBS-MKI-S-Sm
(rs(29) = 0.67, p = 0.000).

With regard to the few substantial correlations in the women who
were initially ill, there was a strong correlation between the subscales
MBS-MKI-S-Em and MBS-MKI-S-Ec (rs(29) = 0.55, p = 0.002) and
MBS-MKI-S-VDc and MBS-MKI-S-Em (rs(29)= 0.51, p = 0.007).

At the time of discharge, women with initial PPD showed more fre-
quent correlations between thematernal and child interaction variables
as an expression of improved interactions.
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The MBS-MKI-S-Rc subscale correlated with all of the interaction
scales regarding the child's behaviour (range from rs(28) = 0.38, p =
0.004 to rs(28) = 0.70, p = 0.000) except for the subscales MBS-MKI-
S-VVm and MBS-MKI-S-SCm. Importantly, the interaction behaviour
of the mothers with initial PPD needs to be improved in several ways,
which also affects the increased reactive behaviour of the children. No-
tably, among the mothers with a pre-existing psychiatric disease, after
therapy, the interaction variables improved, with the children of these
women being more responsive to tenderness, verbalization and emo-
tion. Consequently, a significant correlation was found between the
subscales MBS-MKI-S-Tm and MBS-MKI-S-Rc among mothers with
pre-existing diagnosis and their infants after treatment.

4. Discussion

The present retrospective study investigated the relationship be-
tween mother–child interaction and maternal sociodemographic
and clinical characteristics of inpatient mothers with PPD from a Ger-
man specifically equipped MBU. Furthermore, we looked at differ-
ences between mothers with postpartum depression with and
without pre-existing mental disorders on video-based observed
mother–infant interactions. The results on the sociodemographic
and clinical characteristics of our study population are not surprising,
even though the finding that half of the mothers with PPD had a
psychiatric pre-existing illness initially struck us as very high. How-
ever, it is undeniable that pre-existing mental illnesses, irrespective
of the type, are a significant risk factor for the occurrence of PPD
[2,6,14,16,17,21,42,47,50,59,63,65,69,79]. These studies and meta-
analyses have reported antenatal mental disorder prevalences of
8–50% and suggest that a previous history of psychiatric conditions is
a strong risk factor for PPD. It is evident that womenwith a history of af-
fective disorders already have a 20-fold higher risk of PPD [28,70].
Moreover, several studies and critical reviews have identified an associ-
ation between prenatal psychosocial risk factors (women's abuse, cou-
ple's dysfunction, lack of social support, recent life stressors) and poor
postpartum outcome [8,25,33,49,68,75,79].

It is logical that women with pre-existing and usually comorbid
mental illnesses have significant psychosocial functional impairments.
This may have a negative effect not only on the mothering role but
also on the mother–child relationship and infant development
[1,7,9,10,26,31,80].

Our outcome was surprising because it shows that the women with
pre-existingmental disorders, whoweremore affected (asmeasured by
the CGI andGAF) than themotherswith initial PPD, performed substan-
tially better in the interaction analysis at admission. Furthermore, our
mainfindings showed that themotherswith PPDandpre-existingmen-
tal disorders (such as affective disorder, borderline personality disorder
or anxiety disorders) performed with significantly more behavioural
variability than mothers with initial onset PPD during the video-
recordedmother–child interaction. Mothers with initial PPDwere char-
acterized by less variation,more repetitions andweakhesitant attempts
in their behaviour to stimulate their child to interact thanmothers with
PPD and pre-existing psychiatric comorbidity; this is not surprising, es-
pecially as it is documented that interactions between mothers with
PPD and their infants are characterized by reduced responsivity, passiv-
ity and mothers' fewer resources to resolve challenging interactions
[43,61–63]. Moreover, extensive research has shown that maternal de-
pression has been associatedwith a less responsive ormore unavailable
bonding style and with rigidity during mother–child interactions
[18,22,23].

On the one hand, greater variability in behaviour appears to be a
positive trait in the context of the mother–child interaction; on the
other hand, in the corresponding literature, higher variability in behav-
iour in the context of the mother–child relationship and parenting is
often termed inconsistent or indiscriminate, maladaptive parenting
and mutual negativity [27,39,44,78].



Fig. 1. a. Significant group difference between the two samples within the subscale MBS-MKI-S-Vm (variability of behaviour) before and after psychiatric treatment. Illustrated are the
respective raw scores on the x-axis and on the y-axis; error bar: Cl 95% = confidence interval. b. Significant group difference between the two subsamples within the behavioural-
interaction scale MBS-MKI-S-RSm (reactivity and sensibility in mothers behaviour) before and after treatment. Illustrated are the respective raw scores on the x-axis and on the y-axis;
error bar: Cl 95% = confidence interval. c. Significant group difference between infants with pre diagnosed mothers and infants with initial diagnosed mothers within the MBS-MKI-S-
Rc (reactivity in infant's behaviour) before and after psychiatric treatment. Illustrated are the respective raw scores on the x-axis and on the y-axis; error bar: Cl 95%= confidence interval.
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Fig. 1 (continued).

S. Weingarten, S. Diop, C. Specht et al. Comprehensive Psychiatry 108 (2021) 152248
One possible explanation for our results could be that the women
with comorbid mental disorders had learned more skills in the course
of their illness, which they could consciously or unconsciously fall
back on and could also display during the video recording. Thus, the be-
haviour could be a compensatory coping strategy of pre-diagnosed
women to deal with negative affects and disturbances in the interaction
with their children.

Furthermore, their greater variability in interaction behaviour
could be interpreted as an attempt by affected women to avoid
Table 3
Correlations between behavioural-interaction scales of mother-infant dyads before treatment.

Mothers with initial diagnosis of postpartum depression

MBS-MKIS -Ec -VVc -VDc -Rc -PW

-Tm 0.10 0.37⁎ 0.12 0.17 0.28
-VVm 0.38⁎ 0.15 0.32 0.35 0.24
-Em 0.55⁎⁎ 0.34 0.51⁎⁎ 0.44⁎ 0.01
-Cam 0.04 0.01 0.11 0.15 0.14
-Vm 0.24 0.32 0.41⁎ 0.20 0.08
-RSm 0.06 0.35 0.36 0.20 −0.
-Sm 0.28 0.31 0.268 0.26 0.25
-SCm 0.31 0.30 0.38⁎ 0.37⁎ 0.00
-Gm 0.27 0.19 −0.05 −0.06 −0.

Note: MBS-MKI-S = Mannheimer Beurteilungsskala der Mutter-Kind Interaktion für Säuglinge.
m= mother variable: -Em = Emotion; -Tm = tenderness; -VVm= vocalization/verbalizatio
-VRm = verbal restriction; -CAm = congruity/authenticity; -Vm = variability; -RSm = reac
Mother's Total-Interaction-score.
c = child variable: -Ec = motion/facial expressions; -VVc = vocalization/ verbalization; -VDc
p= level of significance, * = level of significance ≤0.05,* * = level of significance ≤0.01.
Bold to highlight the effect.
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potential interaction difficulties. This could be an expression of
limited authenticity in the presence of low self-esteem or lack of
self-confidence. Essential indications for such behaviour can be
deduced from studies on the self-confidence of women with PPD
[48,55,64,82,83]. For instance, Reck et al. demonstrated a correlation
between low maternal self-confidence and pre-existing anxiety or
affective disorder in a community sample of 798 women with post-
partummental disorders [64]. Furthermore, the prospective longitu-
dinal study by Zietlow et al. [83] in a sample of 54 women with PPD
Mothers with pre diagnosis

c -Ec -VVc -VDc -Rc -PWc

0.50⁎⁎ 0.50⁎⁎ 0.54⁎⁎ 0.26 −0.24
0.50⁎⁎ 0.49⁎⁎ 0.34 0.53⁎⁎ 0.24
0.37 0.25 0.55⁎⁎ 0.42⁎ 0.16
0.44⁎ 0.28 0.33 0.56⁎⁎ 0.30
0.57⁎⁎ 0.57⁎⁎ 0.66⁎⁎ 0.53⁎⁎ 0.09

03 0.71⁎⁎ 0.31 0.60⁎⁎ 0.42⁎ 0.27
0.67⁎⁎ 0.43⁎ 0.61⁎⁎ 0.33 0.06
0.29 0.42⁎ 0.35 0.52⁎⁎ −0.16

27 0.50⁎⁎ 0.51⁎⁎ 0.56⁎⁎ 0.38⁎ −0.18

n;
tivity/sensitivity; -Sm = stimulation; -SCm = speech content; −gm = games; MTIS =

= viewing direction;−Rc = reactivity; PWc = potential willingness to interact.
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or anxiety disorders showed a strong correlation between low self-
confidence and mental illness and a long-term effect on maternal
self-confidence up to preschool age.

Interaction difficulties may have been caused by the actual de-
pressed and anxious mood that all the participating mothers displayed.
In addition, it can be supposed that such interaction difficulties are
expressed much more strongly in mothers with chronic mental ill-
nesses, such as severe personality disorders. For instance, prior research
has demonstrated that maternal borderline personality disorder (BPD)
is associated with reduced sensitivity and increased intrusiveness to-
wards the child ([52]; for review, see [58]). Furthermore, infants of
mothers with BPD are more likely to exhibit disorganized attachment
behaviour [36,37,45]. The study by Apter et al. [4] is worth mentioning
in this context, which investigated the interaction behaviour of 19
women with BPD and 41 healthy controls in the context of the Still-
Face paradigm. The authors reported that the mothers with BPD, com-
pared to control mothers, were different in their baseline play and at
reunion after the stress: at baseline, they engaged in less social attention,
whereas at reunion, they showed decreased positive affect and increased
nonintrusive touch compared to the control mothers. The authors inter-
pret this change in behaviour as an attempt bymothers with BPD to han-
dle conflicting interactionswith their childrenwithout realizing that their
intrusiveness is still present or continues to disrupt their child. This as-
sumption can also be confirmed by the work of Marcoux et al. [46],
which found thatmotherswith BPDwere 3.6 timesmore likely than con-
trol mothers to make non-attuned comments pertaining to their infant's
ongoing mental states and thus misinterpreted them. This could also be
an explanation for our finding thatwomenwith PPD and additionalmen-
tal illness performed slightly better in the interaction analysis than those
with no comorbid mental illness.

Overall, the literature and our results on interaction behaviours are
consistent with the findings that the maternal behaviour of women
with postpartum illness towards their children may be affected in
very different ways, such as in the form of a lack of emotionality and
sensitivity or in the provision of inadequate verbal and physical benefits
and attention [5,11,19].

In addition to many influencing factors described in the literature,
the presence of an additional, possibly chronic, mental illness plays a
special role in the differentiated determination of maternal interaction
behaviour. Interestingly, Hoivik et al. [38] show that mothers with
schizotypal personality symptoms appeared to be less structured and
sensitive and more intrusive in their interactional behaviour, whereas
mothers with BPD were more hostile in their interactions with their
infants.

Our results can only be interpreted as a guideline for subgroup-
specific interaction problems and deficits. Further investigations with
larger subgroup case numbers are urgently needed, and this seems es-
pecially necessary to initiate early therapeutic steps.

While we have shown that maternal behaviour influences respon-
sive child behaviour on many levels, children appear to be less suscep-
tible to “double burden” women, probably as an expression of already
rigid or early fixed interactive patterns in both the mother and the
child. A similar view is shared by Perra et al. [57], who assume that, irre-
spective of current or antenatal depression, the ability of children to
learn by imitation is reduced very early on by various biopsychosocial
influencing factors, resulting in disturbed mother–child interactions.

As often shown in other studies, we found that mothers and their
children can benefit from inpatient treatment at an MBU [1,15,30].
However, differentiated therapy modules could better address both
the different interaction problems and the different needs of mothers
and their children.

4.1. Limitations

There are several limitations to the study. In addition to the retro-
spective recording, the small case numbers in the individual subgroups
7

represent a significant limiting factorwith regard to general statements.
Equally problematic is the heterogeneity of our study population,which
allows only limited representative statements to bemade regarding the
group of comorbidly ill patients, especially in the inpatientMBU setting.
It also has to be noted that the data from general psychiatric inpatients
refer to more seriously ill patients.

Neither the severity of the current PPD nor the pre-existing mental
disorder could be validated in this study, further limiting the represen-
tativeness of our results. Although we observed no systematic effect, a
further limitation is that because of the medication state of the patients
investigated,wewere unable to verify this by comparisonwith a control
group. Another limiting factor is that the videos were reviewed by only
one rater for this investigation. Even though theMarcé Clinical Checklist
has repeatedly been used inworldwide studies, it cannot be regarded as
a universal validation and evaluation instrument, as is also the casewith
theMBS-MKI-S, thus limiting the significance of our results. It should be
mentioned that the GAF, with its known methodological problems,
must be used here as it is an integral part of theMarcé Clinical Checklist.
Furthermore, approximately one-third of the video-recorded dyads had
to be excluded for technical reasons, which can present a bias when
analysing the remaining group. Finally, it must be mentioned that in
the context of this exploratory pilot study,we performed numerous sta-
tistical group comparisons and correlationswithout any Bonferroni cor-
rection, so there is the risk that some of our findings could be the result
of a type I error.

Comments

The presented partial results are data from the doctoral dissertation
of S.W.
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