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ABSTRACT

Background: Maternal depression and anxiety in the perinatal period affect the quality of maternal sensitivity and
mentalizing abilities. Few studies analyzed implicit mentalizing in relation to maternal distress. The aims of the
study were: to examine the relation between nonverbal mentalizing - parental embodied mentalizing (PEM) - and
maternal depression and anxiety, verbal mentalizing, and maternal styles of interaction; and to test PEM as a
mediator of the effect of maternal distress on styles of interaction.

Method: 81 mother-infant dyads have been recruited. At infant three months, maternal depression was assessed
using the Edinburgh Postnatal Depression Scale, anxiety with State Trait Anxiety Inventory, and reflective
functioning with Reflective Functioning Scale. Mother—infant interactions were coded with various approaches:
PEM for nonverbal mentalizing, Mind-mindedness coding system for Mind-mindedness, and CARE-Index for
maternal styles of interaction.

Results: Maternal depression and state anxiety were negatively correlated with PEM. PEM was also negatively
correlated to maternal controlling style. Mothers with psychopathological problems (vs. mothers with no psy-
chopathological problems) had lower PEM and sensitivity and more controlling style. Moreover, maternal
depression and anxiety had direct effects on maternal sensitivity and had indirect effects mediated by PEM on
controlling style.

Limitations: The study evaluates interactions at three months; longitudinal studies will be able to examine
maternal mentalizing and sensitivity in various stages and identify the effect on the child's attachment.
Conclusions: PEM is associated to maternal anxiety and depression and mediates the effects of depression and
anxiety on mother controlling style. These results emphasize the importance of early prevention programs for
mothers focused also on implicit mentalizing.

1. Introduction

et al., 2019; lerardi et al., 2019). Moreover, depressed mothers, that are
often characterized with negative or flattened mood states, are less

In the perinatal period, anxiety and depression, often in comorbidity,
are the most significant disorders which affect mothers (Cameron et al.,
2016; Kessler et al., 2005). Maternal depression and anxiety can have a
negative effect on the quality of maternal parenting and the mother-
infant interaction, since mothers with postpartum depression and anx-
iety tend to respond with less sensitivity to their infants' needs (Bernard
et al., 2018; Granat et al., 2017). Several studies, in fact, show that
maternal depression is associated with maternal intrusiveness or/and
unresponsiveness, maternal withdrawal, emotional detachment, and
lower maternal structuring behavior (Feldman et al., 2009; Hakanen

likely to comment appropriately on their infants' thoughts and feelings,
and they tend to react to the infant in intrusive way, e.g., high levels of
attention-seeking and touching the infant (Pawlby et al., 2010). Similar
results were found also in interactions of anxious mothers and their
infants, since maternal anxiety is associated with inadequate mother-
infant emotion regulation, negative behavior on the part of both
mother and infant and mismatches involving one of the partners being
negative (Ierardi et al., 2019; Murray et al., 2007; Riva Crugnola et al.,
2016b). The behavior of anxious mothers is described in terms that
reflect exaggerated, and often inappropriate responses to their infant
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and typically marked by over-reactivity in the form of intrusiveness,
overprotection, and overcontrol (Kaitz and Maytal, 2005).

Maternal postpartum depression and anxiety may also have a nega-
tive effect on the mother's mentalizing abilities (Bigelow et al., 2018).
Maternal mentalizing refers to the mother's ability to comprehend her
and her infant's mental state, and to treat her infant as a psychological
agent with its own desires and feelings (Yatziv et al., 2018). Maternal
mentalizing can be measured by different ways: for example, by an
interview, in which the mother's reflective thinking about her infant's
mental state is verbally expressed (Slade, 2005); by the “Mind-mind-
edness” (MM) coding system which evaluates the mother's comments
regarding the infant's mental and emotional state (Meins, 1999); by
Reflective Functioning Scale which examine the capacity to understand
one's own and others in terms of intentional mental states, such as
feelings, desires, wishes, goals, and attitudes (Fonagy et al., 1998).
However, previous studies have found mixed results. For example,
Cordes et al. (2017) and Stephanie and Brigitte (2021) reported no
significant relation between Reflective Functioning (RF) and maternal
postpartum depression, whereas other studies found that more severe
depressive symptoms in high-risk samples was associated with low RF
(Taubner et al., 2011; Fischer-Kern et al., 2015). Concerning the asso-
ciation between maternal depression and MM, Pawlby et al. (2010)
found no significant correlation, whereas Bigelow reported that mothers
who indicated depression risk at the infant age of six weeks showed less
appropriate mind-mindedness at the infant age of four months (Bigelow
et al., 2018).

These measurements evaluate only verbal mentalizing ability, which
require involving of the mother's awareness and an explicit metacog-
nition of the mentalizing abilities. Thus, it is possible that the focus on
the explicit and verbal processes of mentalizing fail to fully capture the
mentalizing processes, especially in observing the interaction of
depressed and anxious mothers, which psychopathological distress
might affect their nonverbal communication.

Parental Embodied Mentalizing (PEM) was developed in the effort to
investigate the implicit level of mentalizing, through the meeting of
parent and infant's minds from an embodied relational perspective and
nonverbal communication (Shai and Belsky, 2011). The nonverbal
communication is bidirectional with mutual influence, as the parent and
the infant react to each other through their body movements (Beebe,
2000), and it can occur outside of awareness, for both the parent and the
infant (Shai and Fonagy, 2014). The PEM coding system strives to
evaluate the parent's embodied mentalizing capacity to recognize and
respond to the infant's mental state from his or her own body movements
(Shai and Belsky, 2017; Shai and Fonagy, 2014). Since the parental
embodied mentalizing is examined in the dyadic context, the parent's
and infant's body movements are considered as one unit, rather than
being assessed separately. This joint unit refers the interaction as an
embodied communicative chain, a micro embodied narrative, where the
focus is not on who did what, but on how one responded to the other
(Shai and Belsky, 2017). However, a full and perfect match between the
parent's and infant's minds is relatively rare. According to Tronick
(2017), mismatch in the parent-infant interaction is highly critical to the
infant's development. Although a mismatch evokes negative affect and
stress, the repair that follows the interactive errors is essential to the
development of infants' sense of self and the emotional quality of their
relationship with their partners. Therefore, PEM regards the parents'
ability to repair these dyadic mismatches, that can be reflected by the
parents' capacity to modify their own kinesthetic patterns in response to
their failures and to respond more accurately to the infant's mental state
(Shai and Belsky, 2017).

Parental embodied mentalizing ability seems to have an influence on
the course of infant development, since it was found that PEM can
predict the child's cognitive and social-emotional development (Shai
and Belsky, 2017) and that infants of mothers with high PEM rating were
more likely to develop secure attachment (Gagné et al., 2021; Shai and
Belsky, 2017; Shai and Meins, 2018). A positive correlation was also
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found between PEM and MM, as PEM was positively correlated with
appropriate mind-related comments but not related to non-attuned
mind-related comments (Gagné et al., 2021; Shai and Meins, 2018), as
well as between PEM and parental RF (Shai et al., 2017). Therefore, it is
reasonable to assume that the verbal (MM) and nonverbal (PEM) men-
talizing assessments examine different aspects of the parental mental-
izing capacity. While the assessment of MM thrives to capture the
parents' verbal ability to reflect the infant's mental state and attribute
parental mentalizing more as a declarative ability, involving explicit and
conscious verbal comments, the measurement of PEM allows to examine
the parents' mental ability through their body language, hence their
nonverbal reaction and focuses more on the implicit, nonconscious, and
automatic aspect of parental mentalizing (Shai and Belsky, 2011; Shai
and Meins, 2018).

Only two studies have investigated the relationship between PEM
and maternal depression, finding mixed results. Garset-Zamani et al.
(2020) suggested that only mothers that meet the criteria for a post-
partum depression diagnosis had difficulties in recognizing and under-
standing the infant's mental states from the infant's whole-body
movements and demonstrated difficulties in modifying their own
kinesthetic patterns according to the infant. Importantly, these findings
were revealed only when controlling for the self-reported severity of
depressive symptoms. According to the authors, these findings indicate
that both a clinical diagnostic interview and the assessment of concur-
rent depressive symptoms (relaying on a self-report) are significant in
revealing the negative impact of post-partum depression. Vaver et al.
(2020) did not find differences in PEM between the clinical group of
depressed mothers and the non-clinical group of non-depressed mothers,
although an exploratory analysis found that some behavioral compo-
nents were yet compromised by postpartum depression, especially those
related to the sensitivity composite. These embodied behaviors convey a
low degree of emotional content, and more “instrumental” themes of
embodied behavior, e.g., adjusting the child's seating position (Transi-
tion) and treating the infant as the owner of his/her own body (Body
Ownership).

Interestingly, although maternal anxiety was found in previous
studies as a great predictor of lower maternal sensitivity, even more than
maternal and paternal depression (lerardi et al., 2019) and that level of
anxiety, even more than depression, increased the mother's lack of
responsiveness to infant (Beebe et al., 2011), no study has examined the
relation between PEM and anxiety.

Finally, some studies have investigated the relation between PEM
and maternal sensitivity, finding that PEM and sensitivity are associated
but the two constructs capture different aspects of the maternal behavior
during the interaction and add a unique contribution. PEM examines
only nonverbal aspects of interactive moments in which the infant sig-
nals the content of their mental states. In contrast, sensitivity captures
also verbal aspects and the parents' responsivity to the behavioral and
physical needs. In this regard, Shai and Belsky (2017) and Shai and
Meins (2018) found a moderate positive correlation between PEM and
sensitivity in mother-infant interactions, at infant's age of six months.
Gagne et al. (2021) showed that maternal sensitivity, measured at in-
fant's age of eight months, mediated the association between PEM and
infant attachment. Another study (Vaever et al., 2020) found significant
associations between PEM and maternal sensitivity at infant four
months.

1.1. The current study

The first aim of the study is to investigate the associations between
maternal depression and anxiety, maternal styles of interaction, and
verbal and nonverbal maternal mentalizing. In this regard, we hypoth-
esize that PEM will be negatively associated to maternal depression and
anxiety and will be positively associated to maternal sensitivity. More-
over, we hypothesize that PEM will be associated to maternal MM. At an
exploratory level we will examine the associations between PEM and RF.
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The second aim, at the exploratory level, is to test whether PEM
mediates the relationship between maternal anxiety and depression and
maternal styles of interaction.

2. Method
2.1. Participants

The participants were 81 mother-infant dyads with mothers aged
between 23 and 44 years (M = 33.42, SD = 5.04). The mothers' years of
education ranged between 8 and 18 years (8.2% had left school at the
age of 16, 52.1% had a high-school diploma and 39.7% had a university
diploma). 4% of the mothers were single and 96% were married or lived
with their partners. 83.3% of the mothers had jobs. The criteria include
mothers who must have no diagnosed maternal psychotic psychopa-
thology, or physical illness and must speak and understand Italian; in-
fants had to be born full term without organic pathologies.

The mother-infant dyads were recruited in family centers and in
hospitals of the ‘Azienda Sanitaria Locale No. 2 Savonese’ that are
located in Northern Italy. The study protocol was approved by the
institutional review board of the University of Milano- Bicocca. All
participants gave their written informed consent.

2.2. Procedure

At three months postpartum, the mothers were given self-reported
questionnaires to assess depression, anxiety, parenting stress, and
gathering sociodemographic information; mothers' RF was evaluated
with the Adult Attachment Interview (AAL George et al., 1985). Mother-
infant dyads were video-recorded for five minutes in a laboratory con-
sisting of a suitably furnished playroom. Mothers were instructed to
interact with the infant as they would normally do at home. The
behavior of the dyad was coded in various approaches.

2.3. Measures

2.3.1. Postpartum depression

The Edinburgh Postnatal Depression Scale (EPDS) (Benvenuti et al.,
1999 for Italian version) is a 10-item self-report questionnaire that
evaluates postpartum depression. In this study, the cutoff used to eval-
uate probable depression in mothers was >9. In our study, internal
consistency for the EPDS was good (Cronbach's a = 0.80).

2.3.2. Anxiety

Maternal anxiety was assessed with the State Trait Anxiety Inventory
Form Y (STAI-Y; Spielberger et al., 2012 for Italian version), a self-report
questionnaire composed of 40 items grouped into two scales relating to
State Anxiety, regarding the current state of anxiety, and Trait Anxiety,
regarding the type of anxiety which is characteristic with the personality
of the subject. In the current study, a cutoff >39 was used for evaluation
of state anxiety and a cutoff >42 was used for trait anxiety. In our study,
internal consistency for the State Anxiety scale (Cronbach's a = 0.90)
and for Trait Anxiety was excellent (Cronbach's a = 0.90).

2.3.3. Parental embodied mentalizing

PEM capacities were assessed using the PEM Coding System (Shai
and Belsky, 2017). PEM is coded during free interactions and the coding
process is conducted while the sound is muted, therefore PEM coding
focuses only on moment to-moment whole-body expressions. To assess
PEM, the coder first identifies Embodied Circles of Communication
(ECCs), a kinesthetic-manifested communicative exchange between in-
fant and parent. An ECC is a nonverbal, movement-based, and interac-
tive communicative exchange that includes at least three consecutive
bodily based action- reaction sequences. The ECCs can be assigned in
one of five themes to establish the main purpose or predominant action
of the ECC: 1) Embodied Support refers to the parent's own body as a
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supportive environment for the infant's mental state, 2) Body Owner-
ship, which is the way the parent is treating the infant as the owner of
his/her own body and the appreciation of separateness between the
infant's and mother's bodies and minds, 3) Transition is demonstrated
when the parent moves the infant's entire body, 4) Promoting Explora-
tion is the kinesthetic exchanges between the parent and infant; which
specifically focuses on exploring the environment, 5) Connectivity refers
to the interaction as mutual and playful, which involves elements of
delight and interpersonal intimacy rather than ‘functional’ behavior.
Score is assigned to each of the ECC, reflecting the mother's capacity to
respond and adjust her kinesthetic qualities towards the infant's
kinesthetic-manifested mental states. The quality of each ECC is rated
based on an ordinal scale, with scores ranging from 1 (poor mentalizing
and obvious hostility and distortion) to 7 (complex recognition and
appreciation of the infant's mental states). Based on the individual PEM
ratings, a global PEM score is assigned to the entire interaction, ranging
from very low (“1”) to very high (“77).

In this study we also use PEM-ECCs score 1 which corresponds to the
frequency of extremely low PEM manifestations and indicates an
extremely negative body-based communication or clear negative
kinesthetic conflict between the parent and infant. These are incidents
where the parent evidences a considerable difficulty to keep in mind
their infant's mind, and instead, the parent's interactive behavior is led
by their own mind only. Such instances could be expressed, for instance,
through the parent treating the baby as an inanimate object rather than a
subjective person; the parent's movement threatens to place the infant in
physical danger; or the parent holds or moves the infant in a bizarre
manner (Shai and Belsky, 2017).

All videos were coded by a graduate psychology student who was a
trained reliable PEM coder. To assess interrater-reliability, 20% (n = 16)
of the data was double coded by another trained reliable coder. ICC on
global PEM level was 0.92 and ICC on PEM score 1 was 0.94.

2.3.4. Reflective functioning

The Reflective Functioning Scale (RFS) (Fonagy et al., 1998) was
applied to the Adult Attachment Interview transcripts (AAI;, George
et al., 1985), a semi-structured interview designed to classify the state of
mind with respect to early attachment experiences. RFS allows for an
assessment of the mentalizing of the interviewee, understood as the
capacity to give meaning to one's own and others' experiences in terms of
mental states and emotions. RF is measured by means of a scale from —1
to 9. Negative RF (—1) covers interviewees who are confused or hostile
and refuse all attempts on the part of the interviewer to get them to
begin any reflection; Lacking in RF (1) covers interviewees in whom RF
is totally or almost totally absent; Questionable or Low RF (3) covers
interviewees who display some evidence of awareness of mental states,
albeit at a rudimentary level. Ordinary RF (5) covers interviewees who
possess some type of model of the mind for attachment figures and of
their own mind which is relatively consistent if simple; Marked RF (7)
covers interviewees who demonstrates an awareness of the nature of
mental states for the entire interview and express efforts to reflect on the
mental states underlying behavior; Exceptional RF (9) covers in-
terviewees who are exceptionally sophisticated and surprising, adopting
causal reasoning in which mental states are used. Interclass correlation
coefficient was ICC = 0.80.

2.3.5. Mind-mindedness

Maternal Mind-mindedness was assessed from a free-play session
that is video-taped using Mind-mindedness coding system (Meins and
Fernyhough, 2015). Mothers' speech during the sessions is transcribed
verbatim, and all comments that include an internal state term that re-
fers to the infant's mind or emotion (mind-related comments) were
identified from the transcripts. Mind-related comments included refer-
ences to wishes and desires, mental states, mental processes, emotions,
and comments in which the mother spoke in the first person on the in-
fant's behalf. Mind-related comments were coded dichotomously as
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appropriate or non-attuned. Appropriate mind-related comments were
coded if: (1) the coder agreed with the mother's reading of her infant's
internal state, (2) the internal state comment linked the infant's current
internal state to a relevant event in the past or future, (3) the internal
state comment served to clarify how to proceed if there was a lull in the
interaction, or (4) the mother voiced (using the first person) what the
infant might say if he or she could speak. Comments were coded as non-
attuned mind-related if: (1) the coder judged that the mother had mis-
interpreted her infant's internal state, (2) the internal state comment
referred to a past or future event that had no obvious relation to the
infant's current state, (3) the mother asked what the infant wants to do,
or commented that the infant wants or prefers a different object or ac-
tivity, when the infant was already actively engaged in an activity or
showed a clear preference for a particular object, or (4) the referent of
the mother's internal state comment was not clear. The MM score was
the number of mental descriptors expressed as a proportion of the total
number of descriptors used to control for differences in maternal
verbosity. Inter-rater reliability was K = 0.92 for appropriate mind-
related comments, and K 0.90 for non-attuned mind-related
comments.

2.3.6. Maternal styles of interaction

Styles of interaction were evaluated with the Child-Adult Relation-
ship Experimental Index (CARE-Index) (Crittenden, 1998), a method
which coded dyad interactions based on seven behavioral characteris-
tics: facial expressions, vocal expressions, body position and contact,
affection, turn-taking, control, and choice of activity. Parental styles of
interaction were assessed on three scales: sensitivity with responsiveness
towards the emotions and activities of the child, controlling with hos-
tility and intrusiveness towards the activities of the child; and unre-
sponsiveness with physical and emotional detachment. Inter-rater
reliability was K = 0.75.

3. Data analysis

The SPSS Statistics 27 package was used for all analyses. Descriptive
statistics were calculated with respect to demographic characteristics: t-
tests and Pearson r correlations were applied. No socio-demographic
characteristics had a significant association with the variables of the
study. First, we used Pearson r correlation analysis for identify corre-
lation between depression, anxiety, parental embodied mentalizing,
MM, RF, and maternal style of interaction. Second, we used t-test for
independent samples, subdividing the groups to clinical and non-clinical
subjects based on the cut-offs of maternal depression and anxiety, to
identify significant differences in PEM, MM, RF, and maternal style of
interaction. Finally, we tested a mediation analysis models to examine
whether PEM mediated the relationship between maternal psycho-
pathological problems and maternal style of interaction.

4. Results
4.1. Correlations

Pearson r correlation was conducted to analyze the associations be-
tween maternal depression and anxiety, PEM, RF, MM, and maternal
styles of interaction. The results showed that maternal depression was
positively correlated to maternal state and trait anxiety. Maternal state
anxiety was positively correlated to maternal trait anxiety. Maternal
depression and state anxiety were negatively correlated to PEM global
score. There were no significant correlations between PEM global score
and RF scale or MM attuned mind-related comments and MM non-
attuned mind-related comments. Moreover, PEM global score was
negatively correlated to maternal controlling style. PEM-ECCs score 1
was positively correlated to state anxiety and maternal controlling and
was negatively correlated to sensitivity. Maternal depression and state
anxiety were also positively correlated to maternal controlling style and
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negatively correlated to maternal sensitivity style. State and trait anxi-
ety were positively correlated to MM non-attuned mind-related com-
ments (see Table 1).

4.2. Psychopathological problems

A new variable was created based on the presence\absence of
exceeding at least one cut-off in respect to the risk of anxiety (state and
trait) and depression. Therefore, two groups were created, which 32% of
the sample were in the group with psychopathological problems and
68% of the sample were in the group with no psychopathological
problems.

Through an independent-samples t-test it was found that mothers
with psychopathological problems have lower PEM global score and
they are less sensitive and have more controlling style, compared to
mothers with no psychopathological problems.

No significant differences were found regard the verbal mentalizing
at the RF and MM levels (see Table 2).

4.3. Mediation analysis

Based on the significant correlation between maternal psychopath-
ological problems, PEM, and maternal style of interaction, we decided to
test whether the relationship between maternal anxiety and depression
and maternal style of interaction was mediated by PEM global score.
Thus, four mediation analysis was conducted. In first mediation,
maternal depression was predictive of less maternal sensitivity (b =
—0.18; t = —2.38; p = .019) and this relationship was direct and not
mediated by PEM global score (b = 0.33; t = 0.80; p = .42; 95% CI:
—0.52, 1.21). Maternal depression was also predictive of higher con-
trolling style (b = 0.28; t = 3.68; p = .000) and this relationship was
partially mediated by PEM global score (b = —0.87; t = —2.11; p = .038;
95% CI: —1.78, —0.05) (see Fig. 1).

Maternal state anxiety was predictive of less maternal sensitivity (b
= —0.09; t = —2.37; p = .020) and this relationship was direct and not
mediated by PEM global score (b = 0.34; t = 0.80; p = .42; 95% CI:
—0.48, 1.13). Maternal state anxiety was also predictive of higher con-
trolling style (b = 0.10; t = 2.49; p = .015) and this relationship was
totally mediated by PEM global score (b = —1.02; t = —2.38; p = .020;
95% CI: —2.02, —0.09) (see Fig. 2).

5. Discussion

This study examined the relation between different levels of
maternal mentalizing, embodied and verbal, and maternal sensitivity
and controlling behaviors with maternal psychopathological distress in
early mother-infant interaction at three months postpartum. In line with
our first hypothesis, maternal distress in the postpartum period was
negatively correlated with PEM. Specifically, higher maternal depres-
sion score was associated with difficulties in embodied mentalizing.
These results are in line with those of previous studies (Garset-Zamani
et al., 2020; Vaever et al., 2020) which found a negative effect of
maternal depression on PEM. Moreover, maternal anxiety, both state
and trait, was also negatively associated with PEM and state anxiety was
associated with score 1 in PEM's ECCs. In PEM, a score 1 reflects the
lower score of embodied mentalizing, indicating an extremely negative
body communication and clear negative kinesthetic conflict between the
parent and infant. The current results suggest that higher maternal state
anxiety was associated with higher frequency of extremely negative ECC
events (i.e., with score 1), and lower PEM global score.

To our knowledge, this is the first study identifying a relationship
between PEM and maternal anxiety and might provide new information
about the association between anxiety and mother's behavior during
dyadic interaction. The study suggest that high state anxiety is associ-
ated with difficulties in recognizing and understanding the infant's
mental states from the infant's body movements and expressing
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Table 1
Correlation between PEM, postpartum depression, anxiety, RF, MM, and styles of interaction.
@ 2) 3) “@ %) 6) @ (€©)] © an

PEM (1) - —0.61*** —0.31%* —0.30"* —-0.12 —0.01 0.02 —0.16 0.18 0.19
PEM-ECC score 1 (2) - 0.19 0.24* 0.06 0.01 —0.09 0.20 —0.22* —-0.10
Depression (3) - 0.65%** —0.03 —0.04 0.23 —0.26* -0.16
State anxiety (4) - 0.02 0.00 0.30* —0.26* —0.03
Trait anxiety (5) - —0.05 —0.08 0.25% -0.19 0.02
RF (6) - 0.11 0.04 0.21 0.03
MM attuned (7) - —0.01 —0.06 0.06
MM non-attuned (8) - —0.20 0.13
Sensitivity (9) - —0.38%%*
Controlling (10) - —0.47**
Unresponsive (11) -
" p<.05.
T p<.0l.
" p <.001.

Table 2

Differences between group with psychopathological problems and group with no psychopathological problems.

Mothers with psychopathological problems Mothers with no psychopathological problems t p d
PEM-global score 2.24 (0.72) 2.73 (0.75) 2.84 0.006"* 0.68
PEM-ECC score 1 1.32(1.72) 0.74(1.22) 1.71 0.09
RF 3.46 (1.50) 4.00 (1.14) -1.25 0.21
MM attuned 0.05(0.04) 0.06(0.05) —0.54 0.58
MM non-attuned 0.02(0.02) 0.01(0.02) 1.07 0.28
Sensitivity 7.24(3.01) 9(2.52) —2.69 0.009** 0.65
Controlling 5.08 (3.06) 3.26 (2.69) 2.65 0.01* 0.64
Unresponsive 1.68 (2.19) 1.75 (2.63) -0.12 0.90
" p<.05.
" p<.01.
. b=.23; p=.005** 5
Depression i Controlling

v

PEM

2,97
-8

Fig. 1. Direct and indirect effects of PEM and Maternal Depression on Maternal Controlling behaviors.

*p < .05, **p < .01

State

b= .07; p= .087

Controlling

anxiety

v

" 0g.

I

Oz
'00,9..

PEM

Fig. 2. Direct and indirect effects of PEM and Maternal Sate Anxiety on Maternal Controlling behaviors.

*p < .05, **p < .0I.

difficulties in adjusting own body movements in accordance with the
infant. In fact, many studies indicate that maternal anxiety affected the
quality of parenting with low sensitivity, greater intrusiveness, and low
engagement towards their infants (lerardi et al., 2019; Warren et al.,
2003). Our study underlines how anxiety also influences the parent's
ability to consider and treat the child's mind, as it is expressed through
his or her body movements.

Regarding the relation between maternal styles of interaction and
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PEM, it was found that maternal controlling style had a negative cor-
relation with PEM global score. In CARE-Index, maternal controlling
style is profiled as low maternal sensitivity that involves an ‘at risk level’
interaction. Mothers with maternal controlling style are described with a
rigid facial expression, a strained or exaggerated tone of voice, intrusive
poking, manipulation of the infant's body, and acting in a covertly angry
way (Kemppinen et al., 2006). Moreover, the results indicate on a pos-
itive correlation between maternal controlling style and score 1 in PEM's
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ECCs. These findings are in line with the theoretical basis of both
measures. In CARE-Index, dyads at high risk can be identified by low
maternal sensitivity and high maternal control (Kemppinen et al., 2006).
In PEM, a score 1 reflects a lower score of embodied mentalizing, which
is described as: the parent presents a difficulty in acknowledging the
infant separate mind; the infant seems to be an inanimate object rather
than a subjective person; the parent's movement threatens to place the
infant in physical danger; the parent holds or moves the infant in a
bizarre manner; there is evidence of a physical, muscular conflict be-
tween parent and infant, where the parent actively overrides the infant's
mental state (Shai and Belsky, 2017). These variables, separately and
together, serve as an alarm for detecting risk behavior that might require
intervention.

Contrary to our hypothesis, PEM was not associated with maternal
sensitivity in the global score. However, we found a significatively
positive association between higher frequency of extremely negative
ECC events with score 1 and low maternal sensitivity. In this regard,
previous studies (Shai and Belsky, 2017; Shai and Meins, 2018; Vaever
et al., 2020) suggest the notion that PEM and sensitivity capture
different aspects of caregiving behavior and the two variables have a
moderate association. The measurement of maternal sensitivity through
CARE-Index identifies different modalities of mothers' responding to
signals of the child, including appropriate affect, play, controlling,
vocalization, and facial expressions. PEM examine the nonverbal and
embodied parental reactions to the infant's mental states measured as
kinesthetic interactive patterns. Based on the data analysis, we can hy-
pothesize that the aspects of low maternal embodied mentalizing, re-
flected by high frequency of extremely negative ECC event, better
capture the connection with maternal low sensitivity and high
intrusiveness.

No significant associations were found between PEM and RF and
MM. A possible explanation for this might be since these measures
examine different aspects of maternal mentalizing. The reflective func-
tioning scale assesses in general the subject's awareness of the nature of
mental states, awareness of the presence of mental states underlying
behavior and the ability to reflect on one's own and others' emotional
mental states (Fonagy et al., 1998). MM evaluates mentalizing com-
ments that the mother expresses verbally during interactions with the
infant. On the contrary PEM, however, emphasize the implicit level of
mentalizing, thorough the nonverbal dialogue and the meeting of par-
ent's and infant's minds from an embodied relational perspective (Shai
and Belsky, 2011).

In addition, it is interesting to note that dividing the sample by
maternal distress, mothers who had at least a psychopathological
problem - depression or anxiety - had a lower capacity of parental
embodied mentalizing, lower sensitivity, and higher controlling be-
haviors, compared to mothers who had no psychopathological prob-
lems. These results confirmed the effect of postpartum depression and
anxiety on maternal parenting and on the mother-infant relationship.

The other aim of the study was to identify whether PEM was a
mediating factor with respect to the relationship between maternal
distress and maternal styles of interaction. The results indicated that
PEM is as a mediator of the relation between maternal distress, both
depression and anxiety, and controlling behavior of the mothers. High
levels of maternal state anxiety and maternal depression were mediated
by low levels of PEM in negatively affecting more maternal intrusive
behaviors towards the infant in interactions at three months. On the
other hand, the effect of maternal anxiety and depression on maternal
sensitive style was direct and not mediated by PEM. We can hypothesize
that low levels of implicit mentalizing amplifies the effect of maternal
anxiety and depression to a greater extent on the aspect of negative
emotionality, involved by controlling and intrusive behaviors, than on
sensitivity, explained by terms of general competence.
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5.1. Limitations

The study had several limitations. First, the sample of this study is
small and limits the generalizability of the results. Second, anxiety and
postpartum depression were assessed with questionnaires rather than
with clinical interviews, which may be more precise to make a diagnosis.
Another limitation of our study is that we did not consider several fac-
tors, such as the quality of a couple's relationship, parenting stress, and
social support which might serve as risk or protective factors. Lastly, the
study evaluates only interactions at three months; longitudinal studies
will be able to examine the quality of maternal mentalizing and sensi-
tivity in various stages and identify the effect on the infant's attachment.

6. Conclusions

Our study found significant associations between maternal depres-
sion, anxiety and embodied mentalizing, examining how they can in-
fluence the quality of maternal interaction styles with three-months-old
infants. Specifically, the negative effect of depression and anxiety on
maternal intrusive and controlling behaviors was mediated by diffi-
culties in implicit mentalizing. These findings can provide clinical in-
dications for intervention programs aimed at promoting embodied
mentalizing in mothers with postpartum depression and anxiety. The
mother and the psychologist can analyze together the mother-infant
interaction, specifying positive moments and moments that require
further work and discussion, to reinforce maternal implicit mentalizing.
Video-feedback technique was already found as an effective technique to
be used in early interventions, for mother-infant dyads with maternal
depressive showing an improvement of maternal sensitivity, and a sig-
nificant decrease of maternal controlling behavior (Olhaberry et al.,
2015). Video-feedback intervention was also found to be useful for
mothers at risk, in improving maternal MM and sensitivity and infant
cooperative behavior (Riva Crugnola et al., 2016a, 2018, 2021).

Finally, the study highlights the importance of monitoring the
mental health of mothers after delivery and of providing them a psy-
chological support. Promoting the mother's well-being is a key factor of
also promoting the infant's well-being and can prevent future behavioral
problems, of both the mother and the infant.
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