
fpsyg-13-867134 July 29, 2022 Time: 16:11 # 1

TYPE Original Research
PUBLISHED 04 August 2022
DOI 10.3389/fpsyg.2022.867134

OPEN ACCESS

EDITED BY

Helena Rutherford,
Yale University, United States

REVIEWED BY

Chiara Ionio,
Catholic University of the Sacred
Heart, Italy
Elena Lyakso,
Saint Petersburg State University,
Russia

*CORRESPONDENCE

Dana Shai
danamc@mta.ac.il

SPECIALTY SECTION

This article was submitted to
Developmental Psychology,
a section of the journal
Frontiers in Psychology

RECEIVED 31 January 2022
ACCEPTED 18 July 2022
PUBLISHED 04 August 2022

CITATION

Shai D, Laor Black A, Spencer R,
Sleed M, Baradon T, Nolte T and
Fonagy P (2022) Trust me! Parental
embodied mentalizing predicts infant
cognitive and language development
in longitudinal follow-up.
Front. Psychol. 13:867134.
doi: 10.3389/fpsyg.2022.867134

COPYRIGHT

© 2022 Shai, Laor Black, Spencer,
Sleed, Baradon, Nolte and Fonagy. This
is an open-access article distributed
under the terms of the Creative
Commons Attribution License (CC BY).
The use, distribution or reproduction in
other forums is permitted, provided
the original author(s) and the copyright
owner(s) are credited and that the
original publication in this journal is
cited, in accordance with accepted
academic practice. No use, distribution
or reproduction is permitted which
does not comply with these terms.

Trust me! Parental embodied
mentalizing predicts infant
cognitive and language
development in longitudinal
follow-up
Dana Shai1*, Adi Laor Black1, Rose Spencer2,
Michelle Sleed3,4, Tessa Baradon5, Tobias Nolte6 and
Peter Fonagy3,4

1SEED Center, School of Behavioral Sciences, The Academic College of Tel Aviv-Yaffo, Tel Aviv-Yafo,
Israel, 2CNWL NHS Perinatal Mental Health Services, London, United Kingdom, 3Research
Department of Clinical, Educational and Health Psychology, University College London, London,
United Kingdom, 4Anna Freud National Centre for Children and Families, London, United Kingdom,
5School of Human and Community Development, University of the Witwatersrand, Johannesburg,
Johannesburg, South Africa, 6Wellcome Centre for Human Neuroimaging, University College
London, London, United Kingdom

Children’s cognitive and language development is a central aspect of human

development and has wide and long-standing impact. The parent-infant

relationship is the chief arena for the infant to learn about the world.

Studies reveal associations between quality of parental care and children’s

cognitive and language development when the former is measured as

maternal sensitivity. Nonetheless, the extent to which parental mentalizing –

a parent’s understanding of the thoughts, feelings, and attitudes of a

child, and presumed to underlie sensitivity – contributes to children’s

cognitive development and functioning, has yet to be thoroughly investigated.

According to the epistemic trust theory, high mentalizing parents often

use ostensive cues, which signal to the infant that they are perceived

and treated as unique subjective beings. By doing so, parents foster

epistemic trust in their infants, allowing the infant to use the parents

a reliable source of knowledge to learn from. Until recently, parental

mentalizing has been limited to verbal approaches and measurement. This

is a substantial limitation of the construct as we know that understanding

of intentionality is both non-verbal and verbal. In this investigation

we employed both verbal and non-verbal, body-based, approaches to

parental mentalizing, to examine whether parental mentalizing in a clinical

sample predicts children’s cognitive and language development 12 months

later. Findings from a longitudinal intervention study of 39 mothers

and their infants revealed that parental embodied mentalizing in infancy

significantly predicted language development 12 months later and marginally

predicted child cognitive development. Importantly, PEM explained unique

variance in the child’s cognitive and linguistic capacities over and above
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maternal emotional availability, child interactive behavior, parental reflective

functioning, depression, ethnicity, education, marital status, and number of

other children. The theoretical, empirical, and clinical implications of these

findings are discussed.

KEYWORDS

parental mentalizing, parental embodied mentalizing, cognitive development,
language development, coding interactive behavior, emotional availability scale

Introduction

Cognitive and language development are two of the most
important achievements made during early childhood – each
with long-standing impact on all domains of life. Early cognitive
development is associated with the blossoming of memory and
establishment of social skills, logical reasoning, planning, and
problem solving (Revenson and Singer, 1978; Flavell et al.,
2002; Burger, 2010), is predictive of subsequent scholastic
achievement (Angrist and Evans, 1998). Language is one of
the most important capacities humans acquire which serves
cognitive, interpersonal, and social functioning (Madigan et al.,
2019), while shaping the child’s thinking and behavior (Xu,
2002), and contributes to communication skills to academic
success and lifelong achievement (Stevenson and Newman,
1986; McCardle et al., 2001; Storch and Whitehurst, 2002;
Craig et al., 2003; O’Neill et al., 2004; National Institute of
Child Health and Human Development [NICHD] Early Child
Care Research Network, 2005; Magnuson and Duncan, 2006).
As children acquire language, they also become masters at
using language to express and serve their needs, which in turn
helps them to adjust to and to achieve more in the inherently
challenging world (Hoff, 2013).

A central premise in developmental psychology is that
the child’s development cannot be studied independently from
the parental care the child receives and the interpersonal
context in which the child grows up in Belsky (1981),
Bronfenbrenner (1992), Sameroff (2009), and Cicchetti (2016).
Of the many aspects of parental care, parental sensitivity
has been investigated extensively in terms of its impact on
child development. Sensitivity has originally been defined as
the accurate, prompt, and contingent didactic and affective
responses to children’s signals (Ainsworth et al., 1974).
According to attachment theory, maternal sensitivity is the
foundation upon which the infant’s social, emotional, cognitive,
and symbolic development evolves (Bowlby, 1969; Ainsworth
et al., 1978). It has further been asserted that disruptions
to the formation of maternal sensitivity may interfere with
the development of cognitive competencies (e.g., Feldman
et al., 2004). Studies have demonstrated the importance of
the quality of parental care in early cognitive and language
development, showing that more sensitive and responsive

parenting predicted infants’ faster rates of both cognitive and
language (Hart and Risley, 1995; Brody and Flor, 1997; Tamis-
LeMonda et al., 2001; NICHD Early Child Care Research
Network, 2003; Raviv et al., 2004; Bradley and Corwyn, 2008;
Landry et al., 2008; Newman et al., 2016; Taumoepeau, 2016;
Wade et al., 2018). Given the impact of maternal sensitivity on
child development, there is value in identifying its antecedents.
Low SES, poor health, and lack of family support have been
shown to be linked to comprised sensitivity (Cogill et al., 1986;
Barker et al., 2013; Agnafors et al., 2019). Also, mental health
problems and adversity might undermine sensitive parenting
because when negative emotion and maternal difficulties are
activated, parents appraise parenting events differently (Dix,
1991). When stress levels are high and the perception of
parental abilities are low, parents may be unable to activate
the child-oriented emotions that motivate effective caregiving
(Booth et al., 2018). Studies with clinical sample also suggest
that maternal psychological unavailability and low sensitivity,
frequently observed in mothers with mental health difficulties,
may have a substantial, deleterious impact on the course
of typical developmental attainments (Cicchetti et al., 2000).
Noteworthy is that this body of work is modest in comparison
to the abundance of work showing how parental care is linked
with the child’s emotional and social functioning. Moreover,
infants’ cognitive and/or language development has seldomly
been examined within the context of maternal sensitivity in a
comprehensive, longitudinal format (Feldman et al., 2004; Kertz
et al., 2008).

Upon further investigation of the construct of parental
sensitivity, there has been increasingly more conceptual and
empirical support indicating that the “active ingredient” of
maternal sensitivity is parental mentalizing (Meins et al., 2001;
Koren-Karie et al., 2002; Kelly et al., 2005; Laranjo et al.,
2008). Parental mentalizing refers to a parent’s understanding
of the thoughts, feelings, and attitudes of a child (Fonagy et al.,
2002; Slade, 2002), and treating the child as an intentional
agent (Fonagy et al., 2002). It is believed that sensitive parents
use mentalizing to understand their children and to engage
with them in line with the child’s needs, wishes, feelings, and
thoughts (Krink et al., 2018). Indeed, parental mentalizing has
been shown to play an important role in children’s socio-
emotional development, including attachment security and
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social cognition, often also when controlling for maternal
sensitivity (Fonagy et al., 1991; George and Solomon, 1999;
Meins et al., 2001, 2002; Koren-Karie et al., 2002; Slade et al.,
2005; Sethna et al., 2012; Shai and Belsky, 2017; Shai and Meins,
2018; Gagné et al., 2021).

Parental mentalizing appears to be compromised by parents’
mental health problems, especially when coupled with high
levels of social adversity (Bateman and Fonagy, 2001). These
clinical populations will inevitably exhibit some difficulties with
mentalizing because the combination of parental mental health
problems and socioeconomic disadvantage can have deleterious
effects on parent child relationships and child development
(Fonagy et al., 2016). Indeed, mothers with mood and anxiety
disorders often had difficulty responding appropriately to infant
cues, while exhibiting both under responsiveness and over-
responsiveness interactive behaviors (Diego et al., 2006; de
Camps Meschino et al., 2016). Others have found that maternal
depression symptoms, such as low mood, negative thoughts, and
attributions regarding her infant, may reduce a mother’s ability
to mentalizing, and thereby interfering with her ability to be
adequately responsive to her infant’s cues (Cicchetti and Toth,
1998; Reck et al., 2004).

In contrast to the body of work examining links
between parental mentalizing and children’s socio-emotional
development, the extent to which parental mentalizing
contributes to children’s cognitive or language development
and functioning has yet to be investigated. What might be the
mechanism linking parental care and cognitive development?
One explanation for this established link is that parental
responsive and sensitive caregiving provides the infant with a
sense of safety and reassurance to explore and investigate the
world, thereby promoting the cognitive and language capacities
(Madigan et al., 2019). Moreover, it is believed that a sensitive
and responsive parent is more likely to operate within the
child’s zone of proximal development (Vygotsky, 1967), thereby
strengthening and developing the foundations cognitive and
language functioning (Meins, 1997). In fact, it has been argued
that the combination of parental care that is characterized
with contingent and sensitive responsiveness, together with
cognitive responsiveness to the child’s needs, including the
provision of rich verbal input and maintaining and expanding
on the child’s interests, provide a solid supportive foundation
necessary for various aspects of a child’s learning (Smith et al.,
2006; Landry et al., 2008).

Nonetheless, there has been no specific or detailed model
to suggest why and how the quality of parental care and
cognitive/language development may be linked. The recently
conceived model of epistemic trust may be useful in this
context, as it offers an integrated framework linking parental
mentalizing, epistemic trust, social learning, and ultimately
cognitive development. Essentially, the theory of epistemic
trust creates a conceptual link between the child’s emotional
relationship with an adult and their openness to information

conveyed to them by that person, including their capacity to
assimilate the information communicated (Fonagy and Allison,
2014; Fonagy et al., 2015, 2019). According to this framework,
social learning is a function of the epistemic trust the “learner”
(child) has for the “instructor” (parent).

The theory of natural pedagogy holds that cues of ostension
open a channel protected by evolution for the rapid and efficient
transfer of culturally relevant information (Gergely and Csibra,
2005; Csibra and Gergely, 2009, 2011; Kiraly et al., 2013).
Ostensive cues refer to certain signals – verbal and non-verbal –
that are employed by an agent to prepare the addressee for
the agent’s intent to communicate and that the receiver is the
addressee of a communication. Examples of ostensive cuing
include making eye contact, accurate turn-taking, appropriate
and contingent (in time, tone, and content) reactivity, and
frequent use of a special communicational tone that addresses
the child’s experiential world. All such cues appear to trigger
a special mode of learning in the child (Gergely and Király,
2004; Csibra and Gergely, 2011), and create a foundation to
acquire further knowledge from that caregiver (Egyed et al.,
2013). Indeed, and based on the theory of natural pedagogy,
Fonagy and colleagues (Fonagy and Allison, 2014; Fonagy et al.,
2015, 2019) argued that any communication marked by the
recognition of the listener as intentional agent – via the use of
ostensive cues – will reduce epistemic vigilance and increase
epistemic trust and the likelihood of communication being
coded as relevant, generalizable, and to be retained in memory
as important in other contexts.

The importance of caregivers’ mentalizing is apparent in the
significant emotional role ostensive cues play during the learning
interaction. They convey to the communication recipient that he
or she is recognized as a subjective, agentive self, “visible” entity,
which has a distinct world from their surrounding (Tomasello,
1995; Mayes et al., 2007; Gross, 2010; Csibra and Gergely,
2011). It could be argued that ostensive cues are a behavioral
manifestation of parents’ mentalizing capacities (Fonagy and
Allison, 2014). Thus, parental mentalizing, in which the parent
recognizes and appreciates the child’s uniquely subjective world
and internal states, is likely to lead the parent to use ostensive
cues more often and more accurately when communicating
and teaching the child about the world, people, feelings, and
his or herself. On the child’s end, in turn, feeling contingently
(sensitively) responded to, seen, and understood – emerging
from the adult’s mentalizing stance – imbues in the child a sense
that this person can be trusted. After all, if this adult knows me,
understands me, and sees me, maybe they also hold important
and accurate knowledge about the world, knowledge I now
want to learn from them. Under such circumstances, the adult’s
mentalizing stance may become a possibly general ostensive cue
signaling to the child that epistemic vigilance can be relaxed, and
therefore a primary biological signal that it is safe to learn.

We might expect then that those infants cared for by parents
with higher mentalizing would show more rapid or advanced
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language and cognitive development. Indeed, recent research
supports this speculation and shows that ostensive cues are
involved in meaningful general social interaction and play a key
role in supporting learning of language (Axelsson et al., 2012),
cognition (Frith, 2008), as well as socio-emotional development
(Gergely, 2007; Senju and Csibra, 2008). Nonetheless, there is
yet little research linking ostensive cuing, parental mentalizing,
and child learning capacities.

Reexamination of the literature linking parental mentalizing
and sensitivity to child cognitive and language development
reveals the limitations of these studies since examinations of
the effect of verbal sensitivity or parental mentalizing on verbal
development is confounded by the overlap of modality. In other
words, being treated sensitively or being mentalized by parents
may advance infant development just because of the language
advantage it brings, and thus manifests the advantage of a richer
language environment and may not be related to mentalizing
opening the child’s mind to social learning. Moreover, reliance
on verbal and linguistic exchanges between parents and infants
posits a substantial limitation of the constructs, as we know that
understanding of intentionality in human communication is, at
least initially non-verbal, and continues to be both verbal and
non-verbal as human interactions and mentalizing increases in
complexity (Malle, 2021).

The current study is a part of a program of work which
intends to extend mentalizing beyond the uniquely verbal
modality to also include the non-verbal bodily interactions of
parents and infants (Shai and Belsky, 2011a, Shai and Fonagy,
2014; Shai and Belsky, 2017; Garset-Zamani et al., 2020; Væver
et al., 2020; Gagné et al., 2021; Afek et al., 2022). This is reflected
in the more recent operationalization to parental mentalizing,
namely, Parental Embodied Mentalizing (PEM; Shai and Belsky,
2011a, Shai and Belsky, 2017), which is a non-verbal, bodily-
based, measure of the parent’s capacity to envision the child and
respond to him or her as a psychological and subjective agent.
The construct and measure of PEM is based on the premise
that mental states are expressed also through the quality of
body movements, and PEM attempts at capturing the caregiver’s
ability to make sense of the baby’s body-based signals and
quality of movement accompanying them in terms of their
underlying mental states. This approach focusses solely on the
non-verbal exchanges taking place between the adult and the
infant, while viewing and coding pre-recorded video of parent-
infant interactions with the sound turned off.

The parent’s embodied appreciation and implicit
representation of, and adaption to the infant’s mind is
assessed by parameters such as the velocity, shape, distance,
or direction of movement of both the parent and the infant.
The conceptual and operational use of PEM and its movement-
based “language” affords assessing the degree to which the
caregiver responds appropriately to the infant’s mental states
through the movement-based interaction between them (Væver
et al., 2020). Parents with high PEM capacities prove capable

of modifying faster and more accurately their own movement
patterns in response to their interactive failures and the infant’s
signaling, so that they respond more accurately to the infant’s
non-verbally manifested mental state. In contrast, parents
with poor PEM capabilities are less likely to modify flexibly
their quality of the movements, and tend to fail to detect, or
misinterpret, the infant’s embodiedly manifested mental states,
resulting in responses that contradict the infant’s mental state
(Shai and Belsky, 2017).

The current study

Appreciating the importance of cognitive and language
development in infancy for functioning in all life domains,
this work aims at further illuminate what factors may
be involved in individual differences in infants’ cognitive
and language development. To illuminate this process, the
theoretical framework of epistemic trust is useful, as it argues
that when the infant perceives the caregiver to be trustworthy,
he or she is much more likely to learn from the caregiver.
This trust is achieved by the caregiver signaling to the
infant that he or she is seen and appreciated as intentional
being via the use of ostensive cuing. In this sense, parental
embodied mentalizing may be a robust way for the parent
to communicate to the infant ostensive cues, by indicating
to the infant’ on the bodily level – that is so accessible and
prominent for him or her – that he or she is responded to
their internal worlds based on what they are communicating
to the parent through their bodily movements and the quality
of their movements. It is possible that this powerful ostensive
cueing, in turn, will reduce ostensive vigilance and open
the highway to learning. Therefore, we contend that the
understanding through body-based, verbal-free, interaction
is important in establishing epistemic trust as it represents
to the infant powerful ostension, making them more open
to social learning. Hence, this study aims at testing the
possible contribution of parental mentalizing as means to foster
epistemic trust in the infant, evident in higher cognitive or
language development.

As mentioned, the relationship between parental sensitivity,
mentalizing, ostensive cues, and infant cognitive and language
development is important and meaningful in all populations,
and holds particular interest and importance in clinical
populations (Fonagy et al., 2016). Therefore, the current work
focuses on parent-infant dyads at risk. Importantly, previous
work on this sample did not reveal group differences in the
child’s cognitive or language development over time (Fonagy
et al., 2016); therefore, the aim of this work was to put
to test the hypothesis that parental mentalizing – verbal or
embodied – can, when controlling for group and parental
sensitivity, predict children’s cognitive and language functioning
over a 12-month period.
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Measures and methods

Participants

The current study draws on a randomized controlled trial
including families experiencing high levels of social adversity
and maternal mental health problems and investigated the
effect of parent-infant psychotherapy relative to treatment as
usual (such as health visiting, general practitioner, and access
to psychology therapies). The families included in the study
experienced socioeconomic disadvantages and living inner
city demographically diverse areas. A family was referred
to the study if an independent professional identified the
mother to suffer with mental health illness and was the
caregiver of their baby under 1-year old. Maternal Social
Exclusion Criteria were assessed on the following: low-
Income household, long-term unemployed temporary/crowded,
accommodation, single-parent household, chronic illness or
physical disability, childhood foster/institutional, care social
isolation (recent relocation), <20 years of age, previous
diagnosis of psychiatric illness and number of social exclusion
criteria met (Fonagy et al., 2016).

Of the 76 participants who consented to take part
in the study, 39 participated in the current investigation.
Attrition was due to missing video recorded parent-infant
interactions (refusal to consent to be video recorded, or
technical limitations), or missing data in the 12-months follow-
up due to difficulty engaging the family.

Recruitment

The study took place at four sites in England; all identified
as serving demographically diverse, urban populations with
areas of high levels of socioeconomic deprivation. The sites
were three hospital-based perinatal psychiatry units and
one community children’s center. Referrals to the study
were made by professionals working in health and social
care (e.g., health visitors, psychiatrists, and children’s center
workers). Reasons for referral were maternal mental health
difficulties (100%), mother and infant attachment bonding
difficulties (27.7%), domestic abuse of marital problems (12.3%),
maternal physical problems including (4.6%), social problems
including loneliness, isolation, lack of family support and
financial and social problems (18.5%), bereavement of trauma
(6.2%). Please see Table 1 for further information about
the sample.

Ethical approval

The study received ethical approval from the National
Health Service REC (Reference: 05/Q0511/47) and registered

on the International Standard Randomized Controlled Trial
Number Register (ISRCTN38741417).

Treatment and control groups

Parent-infant dyads were randomly allocated to control
(n = 15) or intervention (n = 24). A constructive treatment
strategy was adopted in the selection of the comparison
condition (Kazdin, 2002): All participants received standard
treatment (Fonagy et al., 2016). There were no significant
differences between the two groups in the number of
contacts with health, social care, and mental health services
that families used during the study period, apart from
a slightly higher number of general practitioner contacts
for mothers in the PIP group at the 6-month follow-
up relative to controls (Fonagy et al., 2016). The control
group mothers received routine care, including the standard
health and social care services available to them, such as
health visitors, GPs, psychiatrists, counselors, psychologists,
family support workers, community mental health team, child
psychologists, and psychotherapists. Significant input from
secondary or specialist primary care. Dyads in the Parent-
Infant Psychotherapy treatment group were invited to attend
appointments with a parent–infant psychotherapist. The model
of intervention was manualized (Baradon et al., 2005) and
provided by six experienced parent–infant psychotherapists.
The clinicians implementing the intervention were among
those who developed the model and its manualization, and
thus were familiar with the nuances of implementation.
The team had 2-weeks’ group supervision so that clinical
practice was discussed in depth and shared among the
clinicians to ensure model adherence. It is not a model that
follows prescribed sessional topics or patterns, so adherence
could not be measured explicitly (Fonagy et al., 2016).
In the sessions, parents raise any matter on their mind
concerning their own mental/feeling state, factors that are
affecting it, their relationship with their infant, and issues
about the infant. The therapist will focus on observing
interactions in the room and trying to understand and make
meaning of them. The therapist attention is given to non-
verbal communications and communication errors which are
associated with disorganized attachments. The baby is in
the center of the intervention, with the aim of addressing
precocious defensive behaviors (e.g., avoidance, inhibition, and
dissociation) (Fonagy et al., 2016).

Measures and procedure

Following referral to the study, potential participants
were screened for inclusion and exclusion criteria. Informed
consent was sought from all eligible participants and baseline
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TABLE 1 Demographic variables for the intervention and control groups.

Control group (n = 15) Intervention group (n = 24) Intervention vs. control

Range M SD Range M SD t (df) P

Infant age at T1 (months) 0.6–10.6 3.55 3.11 0.50–9.4 3.63 2.81 −0.08 (37) 0.94

Infant age at T2 (months) 12.9–27–5 17.23 4.23 12.9–22.4 16.13 2.8 0.97 (36) 0.34

n % n % χ2 (df) P

Infant sex: Male 12 80 17 71 0.41 (1) 0.52

Maternal ethnicity: White 8 53 17 71 1.23 (1) 0.27

Maternal marital status: Married/cohabiting 8 53 15 62 0.32 (1) 0.57

Maternal education: Higher education 11 73 9 38 4.7 (1) 0.03

Maternal social exclusion criteria

Low-income household 4 27 13 54 2.84 (1) 0.09

Long-term unemployed 3 20 5 21 0.00 (1) 0.95

Single-parent household 7 47 8 33 0.69 (1) 0.41

Chronic illness or physical disability 15 100 2 8 1.32 (1) 0.25

Childhood foster/institutional care 15 100 1 4 0.67 (1) 0.41

Social isolation (recent relocation) 3 20 10 42 1.95 (1) 0.16

<20 years of age 15 100 0 0 0 0

Previous diagnosis of psychiatric illness 10 67 16 67 0.00 (1) 1.00

Maternal ethnicity: Control group – White 53%, Black 26%, Asian 7%, Mix race 7%, Arabic 7%. Intervention group – White 71%, Black 8%, Asian 13%, Mix race 4%, Arabic 4%.

assessments were carried out (prior to randomization, T1).
Participants were randomly allocated to one of the two
groups (treatment as usual or treatment group), and follow-
up assessments were carried out 12 months post-randomization
(T2). Assessments took place in the families’ homes and in
the local clinics from which they were referred. During each
assessment, semi-structured interviews were conducted with the
mothers, to later be coded for parental mentalizing, mothers
were asked to complete several questionnaires, a developmental
assessment was carried out with the babies, and 10-min video
recordings were made of parent–infant free-play interactions,
later coded used of three different coding systems – CIB,
PEM, and EAS. For the video-recorded interactions, mothers
were asked to “spend time with your baby as you usually
would.”

Maternal psychopathology

Maternal depression
The Center for Epidemiological Studies Depression

Scale (CES-D; Radloff, 1977) was used to assess maternal
depression. The CES–D consists of 20 items in a self-report
format measuring depressive symptoms experienced in
the past week on a four-point Likert scale ranging from
0 (‘rarely or none of the time’) to 3 (‘most or all the
time’). Example items include “during the past week I was
bother by things that don’t bother me” and “I thought
my life had been a failure” (Radloff, 1977). Scores range

between 0 and 60 with higher scores indicating greater
depressive symptoms.

Maternal sensitivity measures

Emotional availability scale
Biringen et al. (1993) the EAS was used to assess the video-

recorded dyadic interaction for the emotional availability of the
parent to child and child to the parent. Emotional availability
refers to a person’s ability to express their emotions and to
perceive and respond to the emotional needs and goals of
another (Emde, 1980). The EAS consist of four parental scales:
sensitivity, structuring, non-intrusiveness and non-hostility,
well as two child scales: Child Responsiveness and Child
Involvement. In the current study, we used the Emotional
Availability Sensitivity scale.

Coding interactive behavior
Feldman (1998) the CIB rating scales were used to code the

video-recorded parent-infant interactions, and in the current
study, the dyadic attunement scale was used as an index of
sensitivity. This scale reflects an overall mutuality between
parent and infant. The factor relates to an interaction where
the parent is sensitive, non-intrusive, consistent, and supportive.
There is no tension or constriction, and the interaction is
reciprocal and well adapted to the affective state of each
partner. It is the sum of 11 items, with a potential range
of 11–55.
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Parental mentalizing measures

Parental reflective functioning
Slade et al. (2004) was measured using the Addendum

to the Reflective Functioning Scoring Manual (Slade et al.,
2004) developed for specific use with the Parent Development
Interview-Revised-Short Form (PDI-R2-S; Slade et al., 2004).
The PDI is a 35-item semi-structured interview that taps into
parental representations of themselves as parents, their child,
and the relationship. Questions are designed to capture parents’
understanding of their own and their child’s thoughts, feelings,
and behaviors. The PDI transcripts were coded for parental
reflective functioning using the parental RF scale, which ranges
on a 11-point scale ranging from -1 (negative RF) to 9 (full
or exceptional RF), where scores below five represent negative,
absent, or low RF, and scores of five and above represent
moderate to high levels of RF. Interviews were transcribed
verbatim and coded by trained raters on the PRF coding system.

Parental embodied mentalizing
Shai and Belsky (2017) was used to assess parental

embodied mentalizing. PEM measures (a) the parent’s capacity
to implicitly conceive, comprehend, and extrapolate the infant’s
mental state from the whole-body kinesthetic expression of the
baby; and (b) the parent’s ability to adjust their own kinesthetic
patterns accordingly (Shai and Belsky, 2011a, Shai and Belsky,
2017). Specifically, PEM assesses the degree to which the parent
can appreciate the infant has mental states that motivate his
or her behavior, and that these mental states are expressed
embodiedly. This parental appreciation is assessed via his or
her bodily adjustment and attunement to the infant’s movement.
The appropriateness and accuracy of the parental attunement is
determined through the infant’s response to the parental attempt
at responding to the infant. In other words, the infant is the
one who informs the coder to determine the extent to which
the parent’s embodied response suited the infant’ mental state.
To that end, coding PEM involves exclusive focus on dyadic
bodily-based movements. Video-recorded interactions are rated
on mute-mode, with the goal of avoiding potential influences
that verbal input may have in evaluating the kinesthetic (bodily)
interaction. The video is run on normal speed, but frequently
paused and played back to view the interaction frame-by-frame.
PEM is coded in four stages and rated on a nine-point scale.
Very low PEM scores indicate that the parent demonstrates
severe difficulty in acknowledging the infant as a mental entity.
Very high PEM scores indicate the parent can detect even
subtle mental states and repair interactive ruptures very quickly
(Shai and Belsky, 2017).

Cognitive and language development were assessed using
the Bayley Scales of Infant Development, Third Edition
(BSID-III; Bayley, 2006). The Bayley-III assessment reflects
current federal, state, and professional standards for early
childhood assessment, and is administered by a trained and

experienced evaluator. The Bayley-III Cognitive Scale includes
items that assess sensorimotor development, exploration and
manipulation, object relatedness, concept formation, memory,
and additional aspects of cognitive processing. The Bayley-III
Language Scale provided a focus on prelinguistic behaviors,
reasons for communicating, and social routines, as well as both
expressive and receptive language skill. Bayley (2006) reports
excellent split-half reliability (between 0.71 and 0.97) and
internal consistency (between 0.74 and 0.99) and adequate test-
retest reliability (between 0.69 and 0.86). Studies have shown
good concurrent validity with other measures of physical and
cognitive functioning (Provost et al., 2000; Voigt et al., 2003).

Results

Data analysis plan

To test the hypotheses of the current study, we first
examined whether the two groups differed from one another
in the background and/or parental care variables, namely,
emotional availability sensitivity, CIB attunement, parental
verbal mentalizing, and parental embodied mentalizing. Next,
we ran zero-order correlations to examine possible associations
between background and study variables. Finally, we tested
the study’s central hypotheses that parental care constructs
would predict cognitive and language development using two
stepwise linear regressions in SPSS 27 (IBM SPSS Statistics for
Macintosh, Version 27.0).

A shown in Table 1, results revealed no group differences
in background variables between the intervention and the
control group, with one exception of the treatment group being
significantly more educated than the control group. Therefore,
we included this variable in all our further analyses. In terms
of parental care variables, no difference was revealed between
the intervention and the control group in terms of parental
sensitivity or mentalizing measures at T1. Specifically, there
were no differences between the intervention and control
groups in Emotional Availability (EAS) Maternal sensitivity
scale [t(58) = 0.51, p = 0.61], CIB Dyadic attunement
[t(58) = 0.22, p = 0.83], Parental Reflective Functioning (RF)
[t(73) = −1.16, p = 0.25] or Parental Embodied Metalizing
(PEM) [t(57) = −0.38, p = 0.70] between those allocated to the
control or the intervention groups.

Since no group differences were detected in baseline levels
of the parental care variables, the next step involved examining
associations between background and parental care variables. As
shown in Table 2, the background variables of child sex, marital
status, and postnatal depression (CES-D) did not correlate
significantly with any of the parental care variables. Maternal
Ethnicity was positivity correlated with PRF and PEM, such
that white mothers had higher PRF and PEM scores. Number
of other children was negatively correlated with PRF, such
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TABLE 2 Means, standard deviations, and zero-order correlations between background variables and research variables.

1 2 3 4 5 6 7 8 9 10

1. Maternal ethnicity –

2. Child sex −0.01 –

3. Marital status −0.15 0.20 –

4. Number of other children −0.27* 0.15 0.11 –

5. Maternal education 0.16 −0.20 −0.15 −0.11 –

6. CES-D −0.11 −0.01 −0.13 0.18 −0.43** –

7. CIB attunement 0.20 0.05 −0.03 0.12 0.36** −0.02 –

8. EAS sensitivity 0.08 −0.06 0.02 0.02 0.28* −0.18 0.59** –

9. PRF 0.25* 0.03 0.03 −0.42** 0.17 −0.14 0.12 0.11 –

10. PEM 0.41** −0.18 0.09 −0.11 0.35** −0.21 0.37** 0.27* 0.11 –

*p < 0.05, **p < 0.01. CIB Attunement, coding interactive behavior; EAS, emotional availability, maternal sensitivity scale; PRF, parental reflective functioning; PEM, parental
embodied mentalizing.

that the more children’s mothers had, and the younger the
child was in the family order, the lower mothers’ RF was.
Maternal education was significantly related to CIB, EAS, and
PEM, such that the more education mothers had, the higher
they were rated on CIB Attunement, EAS sensitivity, and
PEM. With respect to associations between the parental care
variables, results revealed that PEM correlated positively with
both CIB and EAS sensitivity, such that mothers with higher
PEM were also rated as more sensitive both on the CIB and the
EAS scales.

Applying a stepwise linear regression analysis, and as shown
in Table 3, results revealed that PEM at T1 marginally predicted
child cognitive development 12 months later (T2) over and
above maternal EAS, CIB attunement, PRF, maternal ethnicity,
education, number of children and maternal depression
[F(9,30)= 1.88, p= 0.09]. Moreover, applying a second stepwise
linear regression analysis, and as shown in Table 4, revealed that
PEM at T1 predicted child language development 12 months
later (T2) over and above maternal EAS, CIB attunement,
PRF, maternal depression, ethnicity, education, and number of
children [F(9,28)= 2.3, p < 0.005].

Discussion

This longitudinal study aimed to expand existing knowledge
on the importance of parental care on child development
and to test the hypothesis that parental care, namely, two
modes of parental mentalizing in a clinical sample can predict
infant cognitive and language development 12 months later
when controlling for parental sensitivity measures, maternal
depression, background variables, and assignment to clinical
treatment or control group.

First, we examined whether mothers in the treatment group
differed from mothers in the control group in terms of their
parental care at the beginning of the study. We detected no
group differences in parental care variables: sensitivity measures

(emotional availability and CIB attunement), or parental
mentalizing measures (PEM and parental RF). Additionally, as
mentioned earlier, Fonagy et al. (2016), found no differences
in cognitive or language abilities between those infants who
participated in parent-infant psychotherapy and those who
were in the control group. These null findings could be
attributed to the variance of the sample, including relatively
high attrition rates (18 and 32% in the PIP and control
groups, respectively), as well as variability in number of
sessions offered, taken, and missed. A considerable proportion
of the participants randomized to the treatment group attended
only one or no sessions (n = 7, 18%), and more than
one third of the dyads assigned to the treatment group
attended fewer than five sessions (n = 14, 37%). Fonagy et al.
(2016) reported that when the dyads who did not attend any
sessions were excluded from their analysis, the results did
not differ from those reported when following the intent-
to-treat approach to the analysis. Nonetheless, they assert,
the fact that many dyads in the treatment group received
very little therapeutic input may dilute the treatment effects
for those mothers and babies who engaged successfully in
the treatment. Clearly, it is also possible that because of the
small sample size (n = 76), the study lacked power to detect
treatment effects.

Considering these results revealing no group differences in
the outcomes, the central question in the current study was the
extent to which parental verbal or embodied mentalizing can
predict child cognitive and language development 12 months
later when controlling for gold standard parental sensitivity
measures, namely emotional availability sensitivity and
CIB attunement. Results showed that of all the examined
parental care variables, only parental embodied mentalizing
(PEM) at T1 marginally predicted child cognitive functioning
12 months later, and significantly predicted child language
development after 12 months (T2). In both these models, PEM
predicted the child’s outcomes over and above maternal EA
sensitivity, CIB attunement, parental reflective functioning,
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TABLE 3 Standardized regression coefficients for infants’ cognitive development scores regressed on background variables.

Step 1 Step 2

β SE p 95Lo 95Hi β SE p 95Lo 95Hi

Maternal ethnicity 0.05 4.26 0.78 −7.47 9.93 −0.02 4.36 0.89 −9.50 8.33

Maternal education 0.11 1.46 0.53 −2.05 3.91 0.06 1.46 0.73 −2.47 3.50

Number of other children −0.06 2.88 0.75 −6.81 4.92 −0.07 2.82 0.72 −6.78 4.76

CES-D 0.14 0.18 0.41 −0.22 0.52 0.17 0.18 0.30 −0.18 0.56

Group −0.34 3.99 0.04 −16.60 −0.31 −0.38 3.96 0.03 −17.34 −1.18

PRF 0.26 1.68 0.13 −0.80 6.04 0.25 1.65 0.13 25.42 5.94

CIB Attunement 0.30 0.40 0.11 −0.17 1.48 0.27 0.40 0.15 −0.22 1.41

EAS maternal Sensitivity −0.04 1.57 0.84 −3.52 2.89 −0.06 1.55 0.73 −3.70 2.63

PEM 0.25 2.31 0.15 −1.31 8.13

R2 0.31 0.36

Adjusted R2 0.14 0.17

Group, control or intervention; PRF, parental reflective functioning; CIB Attunement, coding interactive behavior; EAS Maternal Sensitivity, emotional availability; PEM, parental
embodied mentalizing.

TABLE 4 Standardized regression coefficients for infants’ language development scores regressed on background variables.

Step 1 Step 2

β SE p 95Lo 95Hi β SE p 95Lo 95Hi

Maternal ethnicity −0.13 4.88 0.51 −13.27 6.70 −0.26 4.36 0.14 −15.60 2.27

Maternal education −0.24 1.63 0.23 −5.32 1.33 −0.35 1.44 0.05 −5.94 −0.03

Number of other children 0.16 3.19 0.44 −4.01 9.02 0.16 2.77 0.39 −3.25 8.07

CES-D −0.21 0.20 0.26 −0.63 0.18 −0.14 0.17 0.39 −0.50 0.20

Group 0.14 4.42 0.45 −5.65 12.42 0.08 3.86 0.63 −6.03 9.79

PRF 0.20 1.88 0.28 −1.79 5.88 0.18 1.63 0.27 −1.52 5.16

CIB attunement 0.41 0.46 0.07 −0.06 1.83 0.33 0.41 0.09 −0.11 1.55

EAS maternal sensitivity −0.05 1.83 0.80 −4.21 3.29 −0.08 1.59 0.65 −3.99 2.54

PEM 0.53 2.23 0.00 2.66 11.79

R2 0.21 0.43

Adjusted R2
−0.01 0.24

Group, control or intervention; PRF, parental reflective functioning; CIB Attunement, coding interactive behavior; EAS Maternal Sensitivity, emotional availability; PEM, parental
embodied mentalizing.

maternal ethnicity, education, group, number of children
and maternal depression. In other words, PEM explained
unique variance in individual differences detected over time
in children’s language and indicated the same to apply at
trend level for cognitive development when considering
traditional and well-established measures of parental care,
parental depression, and a variety of parental background
variables that theoretically could be associated with parental
mentalizing capacities.

In terms of the theory of epistemic trust (Fonagy and
Allison, 2014; Fonagy et al., 2015, 2019), these findings support
the assertion that parental mentalizing plays a role in the
children’s cognitive development and growth. It is conceivable
that repeated experiences with a high PEM parent fosters in the

baby a sense of being heard, seen, understood, and appreciated
for whomever he or she is–being considered as an intentional
agent. Although our design did not allow for testing this
as a mechanism, PEM- and thereby body- or kinesthetically
conveyed mentalizing, may create interpersonal modes of
shared attention and experience that are developmentally
appropriate, and which are linked with better infant learning.
In other words, a parent with high PEM may very well be
making frequent and appropriate use of ostensive cues to
the infant.

The question remains as to why only PEM, an embodied
approach to parental mentalizing, and not verbal parental
mentalizing, predicted children’s cognitive and language
development in this study and in this population? PEM may

Frontiers in Psychology 09 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.867134
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-867134 July 29, 2022 Time: 16:11 # 10

Shai et al. 10.3389/fpsyg.2022.867134

be capturing the parent’s optimal way to communicate to the
non-verbal infant that they are treated as psychological agents,
using the “interpersonal language” infants master and are
familiar with, a language that makes most sense to them. In this
way, it is tenable that a parent with high PEM communicates
with the infant using abundance of ostensive cues that are
accessible and meaningful to the infant, thereby communicating
effectively to the infant that epistemic vigilance can be calmed
and invite to establish epistemic trust.

The results of the current investigation are also suggestive
of the mechanism through which parental embodied
mentalizing scaffolds learning in general, and particularly
language acquisition. Both language and mentalizing assume
a representational capacity, where one thing is treated
as something else (Fonagy and Target, 2006; Halfon and
Bulut, 2019). High PEM capacity is reflective of the parent’s
appreciation that the infant’s physical actions and their quality
express the infant’s subjective experience and internal world.
Thus, the parent may be constantly engaged in a symbolic
act, inferring from action and movement what the infant is
feeling, experiencing, and communicating. Over repeated
such interpersonal experiences, where the infant experiences
that his or her mental states and subjective experience are
symbolized to him or her, the infant can gradually internalize
this embodied act of symbolization, which lays the foundations
for the symbolic action inherent in language.

When, in contrast, the infant’s physical states are not treated
as expressions of his or her internal world, the infant may
experience a disconnect between body and mind and fail to learn
about the meaning or the realness of his or her mental states.
In this way, the concept of symbolization is less embedded in
the infant’s experience, which in turn can lead to slower rates of
language development.

The possible usefulness of PEM exhibited in the current
investigation could further be illuminated by distinguishing
between two general modes of processing, and particularly
mentalizing. Most of our daily interactions – especially in the
domain of parent-infant interactions – involve implicit and
pre-reflective rather than explicit and reflective mentalizing
(Allen et al., 2008; Shai and Belsky, 2011b). Explicit mentalizing
comprises a relatively slow process, which is typically verbal
and requires reflection, awareness, and (Satpute and Lieberman,
2006; Allen et al., 2008). As such, it is likely to be captured by
the measurement of parental reflective functioning. In contrast,
implicit mentalizing involves faster processing and it is typically
reflexive and requires little or no awareness or effort (Satpute
and Lieberman, 2006; Allen et al., 2008), as captured by the
PEM coding system.

These two types of mentalizing – implicit and explicit – are
specific cases of types of knowledge and representation. The
former is underpinned by semantic knowledge, which relies on
symbolic representation in language, while the latter is based
upon procedural representation (Kihlstrom and Cantor, 1984).

Based on developmental research (e.g., Ainsworth et al., 1978;
Tronick, 1989; Beebe and Lachmann, 1994), the Process of
Change Study Group (Lyons-Ruth et al., 1998), content that one
important form of procedural knowledge pertains to how to do
things and be with others. The group has termed this as “implicit
relational knowing,” emphasizing that such “knowings” are as
much affective and interactive as they are cognitive. According
to the researchers, this implicit relational knowing begins to
be represented in some yet to be known before language is
available and continues to operate implicitly across the life
span. Moreover, implicit relational knowing typically operates
outside focal attention and conscious experience, without
benefit of translation into language. Specifically, language can
be used in the service of this knowing but the implicit
knowings governing intimate interactions are not language-
based and are not usually translated into semantic form (see also
Shai and Belsky, 2011b).

Hence, a parent with high PEM may be providing the infant
with developmentally appropriate suitable and long-lasting
interpersonal communicative building blocks, the principles,
or the infrastructure of communication skills, long before the
baby expresses explicit verbal language (Wade et al., 2018).
More specifically, infants and parents successively and jointly
bridge the non-verbal gap and create a shared affective and
phonological “alphabet” and common ground in relation to a
growing intersubjective understanding of affects and intentions,
needs and motives, joint attention, and shared experience with
the environment (Papoušek, 2007; Adamson, 2018). In this way,
a parent with high PEM can establish a meaningful relationship
between the parent and the baby that becomes the context for
acquiring and elaborating all subsequent communication skills
(Quevedo et al., 2012).

What is the experience of an infant with a parent with
high PEM? The everyday and repeated interactions with such
a parent provide a relational platform in which the infant learns
that their behavior – which varies in relation to their behavioral
and affective states, interests, and motives – is contingently
and differentially answered, mirrored, and understood by a
main caregiver (Papoušek, 2007). Through these affectively
contingent interactions, infants learn to use their facial or
vocal behavior in an instrumental and directional manner, to
solicit anticipated contingent answers from their parents (Stern,
1999). This communicative foundation, in turn, is likely to
foster a sense of epistemic trust in the parent, allowing the
infant to learn from the parent in an effective and rich way
(Fonagy and Allison, 2014).

Study limitations and future research

The findings of this study contribute to existing literature
pertaining to the importance of emotional interpersonal
processes in infancy to subsequent cognitive and language

Frontiers in Psychology 10 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.867134
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-867134 July 29, 2022 Time: 16:11 # 11

Shai et al. 10.3389/fpsyg.2022.867134

development, with emphasis on the unique importance of
parental embodied mentalizing. Nonetheless, several limitations
of the current investigation merit consideration. Firstly, the
sample in the current investigation was small (n = 39) and
included a clinical population of mothers with mental health
problems who also were experiencing high levels of social
adversity and their young infants. A larger sample size would
possibly allow the demonstration of more robust effects, that
could also be generalized to a broader population. It is not
impossible that in a low-risk sample also verbal measures
of parental care would have been detected. Thus, replication
studies would benefit from including a larger, low-risk sample,
and comparing it to the current findings pertaining to the
high-risk sample, thereby providing a possibly more accurate
picture of the nature and strength of association among
these variables.

Secondly, one of the confounding variables detected in this
study was the ethnicity of the mothers, such that Caucasian
mothers were rated higher on PEM than mothers who were non-
white. Noteworthy is that the PRF and PEM data were analyzed
by Caucasian research assistants. Accordingly, it is impossible to
outright disregard the possibility that there was a cultural bias
in coding parental verbal and embodied mentalizing. Clearly, it
is pivotal to conduct replication studies involving coders from
various ethnic backgrounds, as well as comparing PEM and PRF
across different ethnic groups. Lastly, the present study focused
solely on parental care in mothers. In exploring the lines of
enquiry for future research discussed above, it is important to
also include fathers and examine if they follow the same pattern
of findings or do their parental care predict differently the child’s
cognitive and language development.

Thirdly, this study’s results support the theory of epistemic
trust and are interpreted considering it. We have speculated that
parents with high PEM use more frequently and more suitably
ostensive cues which in turn foster in the infant epistemic trust
and the propensity to use the parent as a trustworthy agent from
whom to acquire information and knowledge. Nonetheless, the
current investigation did not assess parental use of ostensive
cues directly. The field would benefit from this caveat been
addressed in future studies, thereby further illuminating the
mechanisms through which emotional interpersonal ties impact
the human cognition.

Clinical applications

Given the importance of child language development
to subsequent functioning in all domains of life (Madigan
et al., 2019), there is a considerable body of clinical work
devoted to enhancing and supporting language development.
Interventions aimed at reducing language development gaps
and promoting language in younger children often focus on
encouraging parental talk through parent-child interaction

(Canfield et al., 2020), often through encouragement of parental
reading aloud and parent–child book sharing (Reese et al.,
2010; Aram et al., 2013), thereby enhancing maternal talk
to the infant (Canfield et al., 2020). It has been maintained
that storytelling is an effective pedagogical instrument in the
development of language skills (Cameron, 2001; Isbell et al.,
2004), being memorable to learners, helping them learn and
retain vocabulary, grammatical structures, and pronunciation
(Wajnryb, 2003).

Although increasingly popular, the findings of the current
work tentatively suggest that focus on parental book reading and
sharing with the infant alone may be insufficient, and that the
quality of such interactive exchanges is pivotal. Our preliminary
findings indicate that parental embodied mentalizing predicted
language development even when accounting for other, gold
standard, maternal care constructs, as well as mothers’ ethnicity,
number of children, marital status, depression, or education.
That is, what might be central to the child’s language
development is not the mere existence and practice of story
sharing activity with the parent, but the quality of such an
activity. In other words, what might be crucial to the success
of story-reading parent-infant interactions in terms of language
development is that the child’s experiences a parent who is
attentive and response to their embodiedly expressed mental
states, including following the child’s cues as for his or her
focus of interest, attention span, interpretation and playfulness
with the story, the images, or the book itself. Moreover, higher
PEM ratings indicate higher capacity to repair interactive,
dyadic ruptures. It is true that all parents do not always
or automatically know what needs or desires their infant is
expressing; but those with high PEM capacities prove more
capable of and faster in modifying their own kinesthetic patterns
in response to their failures so that they respond more accurately
to the infant’s non-verbally manifested mental state (Shai and
Fonagy, 2014). It is suggested that such interactions would
indeed lead the infant to feel safe, to enjoy him or herself,
and be available to learning. Therefore, we recommend that
book sharing programs also highlight the importance of the
relational aspects unfolding in this intimate dyadic interaction,
and specifically, on how to appreciate the infant’s mind as
this is expressed through bodily movements and respond
to it accordingly.

More broadly, the findings from this study speak to the
importance of including PEM in clinical interventions designed
to enhance and support the quality of parental care. There
is growing evidence showing the effectiveness of parental
sensitivity enhancement programs to child development and
functioning (Bakermans-Kranenburg et al., 2003; Bick and
Dozier, 2013). Nonetheless, there appears to be merit in also
including an embodied approach to increase parental sensitive
and responsive care. Since the non-verbal communication is
so predominant and powerful in the parent-infant relationship,
we recommend supporting parents by helping them treat and
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respond to the infant as a psychological agent on an embodied
interactive level. This practice of PEM in the clinical setting thus
allows the parent to explore what works for this unique parent–
infant dyad, and equally important, what might work even better
(Shai and Belsky, 2017). The combination of both approaches –
verbal and non-verbal – may result in a more pronounced shifts
in the quality of parent-infant interactions.

Conclusion

The present study focused on the longitudinal impact
of parental sensitivity and mentalizing on infant cognitive
and language development while using mixed methods,
including interviews, observations, questionnaires, and
objective assessments. Findings revealed that PEM marginally
predicted cognitive development and significantly predicted
language development 12 months later, over and above parental
EA sensitivity, CIB attunement, parental reflective functioning,
maternal depression, maternal ethnicity, education, group, and
number of children. These findings need to be handled with
caution given the high-risk nature of the sample and its small
size. Nonetheless, our findings indicate that there parental
embodied mentalizing may be important in the establishment
of epistemic trust and hold significant value in exposing
and discovering the conceptualization and measurement
of parental mentalizing beyond the linguistic, declarative
domain to include non-verbal, body-based aspects of this
parental capacity.

Data availability statement

The data analyzed in this study is subject to the following
licenses/restrictions: Confidentiality of the participants being
a clinical sample. Requests to access these datasets should be
directed to PF, p.fonagy@ucl.ac.uk.

Ethics statement

The studies involving human participants were reviewed
and approved by the National Health Service REC (Reference:
05/Q0511/47). Written informed consent to participate
in this study was provided by the participants’ legal
guardian/next of kin.

Author contributions

DS: conceptualization, methodology, formal analysis, and
writing – original draft. AB: conceptualization, formal analysis,

and writing – original draft. RS and TN: conceptualization
and writing – review and editing. MS and TB: data
curation and writing – review and editing. PF:
conceptualization, data curation writing – review and editing,
and funding acquisition. All authors contributed to the article
and approved the submitted version.

Funding

This study was funded by the Big Lottery Fund. This
work was supported by a National Institute for Health
Research (NIHR) Senior Investigator Award (NF-SI-0514-
10157) awarded to PF. This report is independent research
supported by the National Institute for Health Research
ARC North Thames.

Acknowledgments

We are grateful to all the families who generously gave
their time to participate in this study. We also thank
Samantha Taylor-Colls, Ruth Jennings-Hobbs, Flavia Ansaldo,
and Julia Newbery for their enormous contribution to the data
collection and coding, and the parent–infant psychotherapists
who willingly participated in and supported this trial. Many
thanks to our collaborators at the research sites for facilitating
this study and our advisory group members for their
valuable advice.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Author disclaimer

The views expressed in this publication are those of the
author(s) and not necessarily those of the National Institute for
Health Research or the Department of Health and Social Care.

Frontiers in Psychology 12 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.867134
mailto:p.fonagy@ucl.ac.uk
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-867134 July 29, 2022 Time: 16:11 # 13

Shai et al. 10.3389/fpsyg.2022.867134

References

Adamson, L. B. (2018). “The communication infant: An historical introduction,”
in Communication development during infancy, ed. L. B. Adamson (New York, NY:
Routledge). doi: 10.4324/9780429501517

Afek, E., Lev-Wiesel, R., Federman, D., and Shai, D. (2022). The mediating
role of parental embodied mentalizing in the longitudinal association between
prenatal spousal support and infant emotion recognition. Infancy 27, 609–629.
doi: 10.1111/infa.12462

Agnafors, S., Bladh, M., Svedin, C. G., and Sydsjö, G. (2019). Mental health
in young mothers, single mothers, and their children. BMC Psychiatry 19:112.
doi: 10.1186/s12888-019-2082-y

Ainsworth, M. D. S., Bell, S. M., and Stayton, D. F. (1974). “Infant-mother
attachment and social development: Socialization as a product of reciprocal
responsiveness to signals,” in The integration of a child into a social world, ed.
M. P. M. Richards (Cambridge: Cambridge University Press), 99–135.

Ainsworth, M. D., Blehar, M., Waters, E., and Wall, S. (1978). Patterns of
attachment: A psychological study of the strange situation. Hillsdale, NJ: Erlbaum.

Allen, J. G., Fonagy, P., and Bateman, A. W. (2008). Mentalizing in clinical
practice. Washington, DC: American Psychiatric Association Publishing.

Angrist, J. D., and Evans, W. (1998). Children and their parent’s labor
supply: Evidence from exogenous variation in family size. Am. Econ. Rev. 88,
450–477.

Aram, D., Fine, Y., and Ziv, M. (2013). Enhancing parent–child shared book
reading interactions: Promoting references to the book’s plot and socio-cognitive
themes. Early Childh. Res. Q. 28, 111–122. doi: 10.1016/j.ecresq.2012.03.005

Axelsson, E. L., Churchley, K., and Horst, J. S. (2012). The right thing at the
right time: Why ostensive naming facilitates word learning. Front. Psychol. 3:88.
doi: 10.3389/fpsyg.2012.00088

Bakermans-Kranenburg, M. J., Van Ijzendoorn, M. H., and Juffer, F. (2003).
Less is more: Meta-analyses of sensitivity and attachment interventions in early
childhood. Psychol. Bull. 129:195. doi: 10.1037/0033-2909.129.2.195

Baradon, T., Broughton, C., Biseo, M., Gibbs, I., James, J., Joyce, A., et al.
(2005). The practice of psychoanalytic parent-infant psychotherapy: Claiming the
baby. London: Routledge.

Barker, E. D., Kirkham, N. J., and Jensen, S. K. (2013). Prenatal maternal
depression symptoms and nutrition, and child cognitive function. Br. J. Psychiatry
203, 417–421. doi: 10.1192/bjp.bp.113.129486

Bateman, A., and Fonagy, P. (2001). Treatment of borderline personality
disorder with psychoanalytically oriented partial hospitalization: An 18-month
follow-up. Am. J. Psychiatry 158, 36–42. doi: 10.1176/appi.ajp.158.1.36

Bayley, N. (2006). Bayley scales of infant and toddler development:
Administration manual, 3 Edn. San Antonio, TX: Psych Corp. doi:
10.1037/t14978-000

Beebe, B., and Lachmann, F. M. (1994). Representation and internalization in
infancy: Three principles of salience. Psychoanal. Psychol. 11:127. doi: 10.1037/
h0079530

Belsky, J. (1981). Early human experience: A family perspective. Dev. Psychol.
17:3. doi: 10.1037/0012-1649.17.1.3

Bick, J., and Dozier, M. (2013). The effectiveness of an attachment-based
intervention in promoting foster mothers’ sensitivity toward foster infants. Infant
Mental Health J. 34, 95–103. doi: 10.1002/imhj.21373

Biringen, Z., Robinson, J. L., and Emde, R. N. (1993). Emotional availability
scales. Denver: University of Colorado, Health Science Center.

Booth, A. T., Macdonald, J. A., and Youssef, G. J. (2018). Contextual stress
and maternal sensitivity: A meta-analytic review of stress associations with the
Maternal Behaviour Q-Sort in observational studies. Dev. Rev. 48, 145–177. doi:
10.1016/j.dr.2018.02.002

Bowlby, J. (1969). Attachment and loss, Vol. 1. London: Hogarth Press and the
Institute of Psycho-Analysis.

Bradley, R. H., and Corwyn, R. F. (2008). Infant temperament, parenting,
and externalizing behavior in first grade: A test of the differential susceptibility
hypothesis. J. Child Psychol. Psychiatry 49, 124–131. doi: 10.1111/j.1469-7610.
2007.01829.x

Brody, G. H., and Flor, D. L. (1997). Maternal psychological functioning, family
processes, and child adjustment in rural, single-parent, African American families.
Dev. Psychol. 33:1000. doi: 10.1037//0012-1649.33.6.1000

Bronfenbrenner, U. (1992). Ecological systems theory. London: Jessica Kingsley
Publishers.

Burger, K. (2010). How does early childhood care and education affect cognitive
development? An international review of the effects of early interventions for
children from different social backgrounds. Early Childh. Res. Q. 25, 140–165.
doi: 10.1016/j.ecresq.2009.11.001

Cameron, D. (2001). Working with spoken discourse. Thousand Oaks, CA: SAGE
Publications.

Canfield, C. F., Seery, A., Weisleder, A., Workman, C., Cates, C. B., Roby, E.,
et al. (2020). Encouraging parent–child book sharing: Potential additive benefits
of literacy promotion in health care and the community. Early Childh. Res. Q. 50,
221–229. doi: 10.1016/j.ecresq.2018.11.002

Cicchetti, D. (ed.) (2016). Developmental psychopathology, theory and method,
Vol. 1. Hoboken, NJ: John Wiley & Sons. doi: 10.1002/9781119125556

Cicchetti, D., and Toth, S. L. (1998). The development of depression in children
and adolescents. Am. Psychol. 53:221. doi: 10.1037/0003-066X.53.2.221

Cicchetti, D., Rogosch, F. A., and Toth, S. L. (2000). The efficacy of
toddler-parent psychotherapy for fostering cognitive development in offspring
of depressed mothers. J. Abnorm. Child Psychol. 28, 135–148. doi: 10.1023/A:
1005118713814

Cogill, S. R., Caplan, H. L., Alexandra, H., Robson, K. M., and Kumar, R.
(1986). Impact of maternal postnatal depression on cognitive development of
young children. Br. Med. J. 292, 1165–1167. doi: 10.1136/bmj.292.6529.1165

Craig, C. L., Marshall, A. L., Sjöström, M., Bauman, A. E., Booth, M. L.,
Ainsworth, B. E., et al. (2003). International physical activity questionnaire: 12-
country reliability and validity. Med. Sci. Sports Exerc. 35, 1381–1395. doi: 10.1249/
01.MSS.0000078924.61453.FB

Csibra, G., and Gergely, G. (2009). Natural pedagogy. Trends Cogn. Sci. 13,
148–153. doi: 10.1016/j.tics.2009.01.005

Csibra, G., and Gergely, G. (2011). Natural pedagogy as evolutionary adaptation.
Philos. Trans. R. Soc. Lond. B Biol. Sci. 366, 1149–1157. doi: 10.1098/rstb.2010.0319

de Camps Meschino, D., Philipp, D., Israel, A., and Vigod, S. (2016). Maternal-
infant mental health: Postpartum group intervention. Arch. Womens Mental
Health 19, 243–251. doi: 10.1007/s00737-015-0551-y

Diego, M. A., Field, T., Jones, N. A., and Hernandez-Reif, M. (2006). Withdrawn
and intrusive maternal interaction style and infant frontal EEG asymmetry shifts in
infants of depressed and non-depressed mothers. Infant Behav. Dev. 29, 220–229.
doi: 10.1016/j.infbeh.2005.12.002

Dix, T. (1991). The affective organization of parenting: Adaptive and
maladaptative processes. Psychol. Bull. 110:3. doi: 10.1037/0033-2909.110.1.3

Egyed, K., Király, I., and Gergely, G. (2013). Communicating shared knowledge
in infancy. Psychol. Sci. 24, 1348–1353.

Emde, R. N. (1980). “Emotional availability: A reciprocal reward system for
infants and parents with implications for prevention of psychosocial disorders,”
in Parent-infant relationships, ed. P. M. Taylor (Orlando, FL: Grune & Stratton),
87–115.

Feldman, R. (1998). Coding interactive behaviour manual. Unpublished
manuscript. Ramat Gan: Bar-llan University.

Feldman, R., Eidelman, A. I., and Rotenberg, N. (2004). Parenting stress,
infant emotion regulation, maternal sensitivity, and the cognitive development of
triplets: A model for parent and child influences in a unique ecology. Child Dev.
75, 1774–1791. doi: 10.1111/j.1467-8624.2004.00816.x

Flavell, J. H., Miller, P. H., and Miller, S. (2002). Cognitive development, 4th Edn.
Upper Saddle River, NJ: Prentice-Hall.

Fonagy, P., and Allison, E. (2014). The role of mentalizing and epistemic trust
in the therapeutic relationship. Psychotherapy 51, 372–380. doi: 10.1037/a0036505

Fonagy, P., and Target, M. (2006). The mentalization-focused approach
to self-pathology. J. Pers. Disord. 20, 544–576. doi: 10.1521/pedi.2006.20
.6.544

Fonagy, P., Gergely, G., Jurist, E. L., and Target, M. (2002). Affect regulation,
mentalization and the development of the self-regulation. New York, NY: Other
Press.

Fonagy, P., Luyten, P., Allison, E., and Campbell, C. (2019). Mentalizing,
epistemic trust and the phenomenology of psychotherapy. Psychopathology 52,
94–103. doi: 10.1159/000501526

Fonagy, P., Luyten, P., and Allison, E. (2015). Epistemic petrification and the
restoration of epistemic trust: A new conceptualization of borderline personality
disorder and its psychosocial treatment. J. Pers. Disord. 29, 575–609. doi: 10.1521/
pedi.2015.29.5.575

Frontiers in Psychology 13 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.867134
https://doi.org/10.4324/9780429501517
https://doi.org/10.1111/infa.12462
https://doi.org/10.1186/s12888-019-2082-y
https://doi.org/10.1016/j.ecresq.2012.03.005
https://doi.org/10.3389/fpsyg.2012.00088
https://doi.org/10.1037/0033-2909.129.2.195
https://doi.org/10.1192/bjp.bp.113.129486
https://doi.org/10.1176/appi.ajp.158.1.36
https://doi.org/10.1037/t14978-000
https://doi.org/10.1037/t14978-000
https://doi.org/10.1037/h0079530
https://doi.org/10.1037/h0079530
https://doi.org/10.1037/0012-1649.17.1.3
https://doi.org/10.1002/imhj.21373
https://doi.org/10.1016/j.dr.2018.02.002
https://doi.org/10.1016/j.dr.2018.02.002
https://doi.org/10.1111/j.1469-7610.2007.01829.x
https://doi.org/10.1111/j.1469-7610.2007.01829.x
https://doi.org/10.1037//0012-1649.33.6.1000
https://doi.org/10.1016/j.ecresq.2009.11.001
https://doi.org/10.1016/j.ecresq.2018.11.002
https://doi.org/10.1002/9781119125556
https://doi.org/10.1037/0003-066X.53.2.221
https://doi.org/10.1023/A:1005118713814
https://doi.org/10.1023/A:1005118713814
https://doi.org/10.1136/bmj.292.6529.1165
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.1016/j.tics.2009.01.005
https://doi.org/10.1098/rstb.2010.0319
https://doi.org/10.1007/s00737-015-0551-y
https://doi.org/10.1016/j.infbeh.2005.12.002
https://doi.org/10.1037/0033-2909.110.1.3
https://doi.org/10.1111/j.1467-8624.2004.00816.x
https://doi.org/10.1037/a0036505
https://doi.org/10.1521/pedi.2006.20.6.544
https://doi.org/10.1521/pedi.2006.20.6.544
https://doi.org/10.1159/000501526
https://doi.org/10.1521/pedi.2015.29.5.575
https://doi.org/10.1521/pedi.2015.29.5.575
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-867134 July 29, 2022 Time: 16:11 # 14

Shai et al. 10.3389/fpsyg.2022.867134

Fonagy, P., Sleed, M., and Baradon, T. (2016). Randomized controlled trial of
parent–infant psychotherapy for parents with mental health problems and young
infants. Infant Mental Health J. 37, 97–114. doi: 10.1002/imhj.21553

Fonagy, P., Steele, M., Steele, H., Moran, G. S., and Higgitt, A. C. (1991). The
capacity for understanding mental states: The reflective self in parent and child
and its significance for security of attachment. Infant Mental Health J. 12, 201–218.
doi: 10.1002/1097-0355(199123)12:3<201::AID-IMHJ2280120307>3.0.CO;2-7

Frith, C. D. (2008). Social cognition: Hi there! Here’s something interesting.
Curr. Biol. 18, R524–R525. doi: 10.1016/j.cub.2008.04.056

Gagné, K., Lemelin, J. P., and Tarabulsy, G. M. (2021). Non-verbal and verbal
parental mentalization as predictors of infant attachment security: Contributions
of parental embodied mentalizing and mind-mindedness and the mediating role
of maternal sensitivity. Infant Behav. Dev. 65:101622. doi: 10.1016/j.infbeh.2021.
101622

Garset-Zamani, S., Cordes, K., Shai, D., Spencer, R., Stuart, A. C., Køppe, S.,
et al. (2020). Does postpartum depression affect parental embodied mentalizing in
mothers with 4-months old infants? Infant Behav. Dev. 61:101486. doi: 10.1016/j.
infbeh.2020.101486

George, C., and Solomon, J. (1999). “Attachment and caregiving: The caregiving
behavioral system,” in Handbook of attachment: Theory, research, and clinical
applications, eds J. Cassidy and P. R. Shaver (New York, NY: The Guilford Press),
649–670.

Gergely, G. (2007). “The social construction of the subjective self: The role of
affect-mirroring, markedness, and ostensive communication in self-development,”
in Developmental science and psychoanalysis: Integration and innovation, eds L.
Mayes, P. Fonagy, and M. Target (London: Karnac Books), 45–88. doi: 10.4324/
9780429473654-4

Gergely, G., and Csibra, G. (2005). The social construction of the cultural mind:
Imitative learning as a mechanism of human pedagogy. Interact. Stud. 6, 463–481.
doi: 10.1075/is.6.3.10ger

Gergely, G., and Király, I. (2004). “The role of communicative referential cues
and teleological reasoning in observational learning of novel means during the
second year,” in Proceedings of the 15th Biennial Meeting of the International Society
of Infant Studies, Chicago, IL.

Gross, S. (2010). Origins of human communication–by michael tomasello. Mind
Lang. 25, 237–246. doi: 10.1111/j.1468-0017.2009.01388.x

Halfon, S., and Bulut, P. (2019). Mentalization and the growth of symbolic
play and affect regulation in psychodynamic therapy for children with behavioral
problems. Psychother. Res. 29, 666–678. doi: 10.1080/10503307.2017.1393577

Hart, B., and Risley, T. R. (1995). Meaningful differences in the everyday
experience of young American children. Baltimore, MD: Paul H Brookes Publishing.

Hoff, E. (2013). Language development. Boston, MA: Cengage Learning.

Isbell, R., Sobol, J., Lindauer, L., and Lowrance, A. (2004). The effects
of storytelling and story reading on the oral language complexity and story
comprehension of young children. Early Childh. Educ. J. 32, 157–163. doi: 10.1023/
B:ECEJ.0000048967.94189.a3

Kazdin, A. E. (2002). The state of child and adolescent psychotherapy research.
Child Adolesc. Ment. Health 7, 53–59.

Kelly, K., Slade, A., and Grienenberger, J. F. (2005). Maternal reflective
functioning, mother–infant affective communication, and infant attachment:
Exploring the link between mental states and observed caregiving behavior in
the intergenerational transmission of attachment. Attach. Hum. Dev. 7, 299–311.
doi: 10.1080/14616730500245963

Kertz, S. J., Smith, C. L., Chapman, L. K., and Woodruff-Borden,
J. (2008). Maternal sensitivity and anxiety: Impacts on child outcome.
Child Family Behav. Ther. 30, 153–171. doi: 10.1080/073171008020
60336

Kihlstrom, J. F., and Cantor, N. (1984). Mental representations of the self. Adv.
Exp. Soc. Psychol. 17, 1–47. doi: 10.1016/S0065-2601(08)60117-3

Kiraly, I., Csibra, G., and Gergely, G. (2013). Beyond rational imitation:
Learning arbitrary means actions from communicative demonstrations. J. Exp.
Child Psychol. 116, 471–486. doi: 10.1016/j.jecp.2012.12.003

Koren-Karie, N., Oppenheim, D., Dolev, S., Sher, E., and Etzion-Carasso,
A. (2002). Mothers’ insightfulness regarding their infants’ internal experience:
Relations with maternal sensitivity and infant attachment. Dev. Psychol. 38:534.
doi: 10.1037//0012-1649.38.4.534

Krink, S., Muehlhan, C., Luyten, P., Romer, G., and Ramsauer, B. (2018).
Parental reflective functioning affects sensitivity to distress in mothers with
postpartum depression. J. Child Family Stud. 27, 1671–1681. doi: 10.1016/j.jad.
2022.05.105

Landry, S. H., Smith, K. E., Swank, P. R., and Guttentag, C. (2008). A responsive
parenting intervention: the optimal timing across early childhood for impacting

maternal behaviors and child outcomes. Dev. Psychol. 44, 1335–1353. doi: 10.1037/
a0013030

Laranjo, J., Bernier, A., and Meins, E. (2008). Associations between maternal
mind-mindedness and infant attachment security: Investigating the mediating role
of maternal sensitivity. Infant Behav. Dev. 31, 688–695. doi: 10.1016/j.infbeh.2008.
04.008

Lyons-Ruth, K., Bruschweiler-Stern, N., Harrison, A. M., Morgan, A. C.,
Nahum, J. P., Sander, L., et al. (1998). Implicit relational knowing: Its role in
development and psychoanalytic treatment. Infant Mental Health J. 19, 282–289.
doi: 10.1002/(SICI)1097-0355(199823)19:3<282::AID-IMHJ3>3.0.CO;2-O

Madigan, S., Prime, H., Graham, S. A., Rodrigues, M., Anderson, N., Khoury,
J., et al. (2019). Parenting behavior and child language: A meta-analysis. Pediatrics
144:e20183556. doi: 10.1542/peds.2018-3556

Magnuson, K. A., and Duncan, G. J. (2006). The role of family socioeconomic
resources in the black–white test score gap among young children. Dev. Rev. 26,
365–399. doi: 10.1016/j.dr.2006.06.004

Malle, B. F. (2021). “The tree of social cognition: Hierarchically organized
capacities of mentalizing,” in The Neural Basis of Mentalizing, eds M. Gilead and
K. Ochsner (Cham: Springer), 337–370. doi: 10.1007/978-3-030-51890-5_17

Mayes, L. E., Fonagy, P. E., and Target, M. E. (2007). Developmental science and
psychoanalysis: Integration and innovation. London: Karnac Books.

McCardle, P., Scarborough, H. S., and Catts, H. W. (2001). Predicting,
explaining, and preventing children’s reading difficulties. Learn. Disabil. Res. Pract.
16, 230–239. doi: 10.1016/j.jsp.2013.12.005

Meins, E. (1997). Security of attachment and maternal tutoring strategies:
Interaction within the zone of proximal development. Br. J. Dev. Psychol. 15,
129–144. doi: 10.1111/j.2044-835X.1997.tb00730.x

Meins, E., Fernyhough, C., Fradley, E., and Tuckey, M. (2001). Rethinking
maternal sensitivity: Mothers’ comments on infants’ mental processes predict
security of attachment at 12 months. J. Child Psychol. Psychiatry 42, 637–648.
doi: 10.1111/1469-7610.00759

Meins, E., Fernyhough, C., Wainwright, R., Das Gupta, M., Fradley, E., and
Tuckey, M. (2002). Maternal mind–mindedness and attachment security as
predictors of theory of mind understanding. Child Dev. 73, 1715–1726. doi: 10.
1111/1467-8624.00501

National Institute of Child Health and Human Development [NICHD] Early
Child Care Research Network, (ed.) (2005). Childcare and child development:
Results from the NICHD study of early childcare and youth development. New York,
NY: Guilford Press.

NICHD Early Child Care Research Network (2003). Do children’s attention
processes mediate the link between family predictors and school readiness? Dev.
Psychol. 39, 581–593. doi: 10.1037/0012-1649.39.3.581

Newman, R. S., Rowe, M. L., and Ratner, N. B. (2016). Input and uptake
at 7 months predict toddler vocabulary: The role of child-directed speech and
infant processing skills in language development. J. Child Lang. 43, 1158–1173.
doi: 10.1017/S0305000915000446

O’Neill, D. K., Pearce, M. J., and Pick, J. L. (2004). Preschool children’s
narratives and performance on the Peabody individualized achievement
test–revised: Evidence of a relation between early narrative and later
mathematical ability. First Lang. 24, 149–183. doi: 10.1177/0142723704
043529

Papoušek, M. (2007). Communication in early infancy: An arena of
intersubjective learning. Infant Behav. Dev. 30, 258–266. doi: 10.1016/j.infbeh.
2007.02.003

Provost, B., Crowe, T. K., and McClain, C. (2000). Concurrent validity of the
Bayley scales of infant development II motor scale and the Peabody developmental
motor scales in two-year-old children. Phys. Occup. Ther. Pediatr. 20, 5–18.

Quevedo, L. A., Silva, R. A., Godoy, R., Jansen, K., Matos, M. B., Tavares
Pinheiro, K. A., et al. (2012). The impact of maternal post-partum depression on
the language development of children at 12 months. Child Care Health Dev. 38,
420–424. doi: 10.1111/j.1365-2214.2011.01251.x

Radloff, L. S. (1977). The CES-D Scale: A self-report depression scale for
research in the general population. Appl. Psychol. Measur. 1, 385–401. doi: 10.1177/
014662167700100306

Raviv, T., Kessenich, M., and Morrison, F. J. (2004). A mediational model of the
association between socioeconomic status and three-year-old language abilities:
The role of parenting factors. Early Childh. Res. Q. 19, 528–547. doi: 10.1016/j.
ecresq.2004.10.007

Reck, C., Hunt, A., Fuchs, T., Weiss, R., Noon, A., Moehler, E., et al.
(2004). Interactive regulation of affect in postpartum depressed mothers and
their infants: An overview. Psychopathology 37, 272–280. doi: 10.1159/00008
1983

Frontiers in Psychology 14 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.867134
https://doi.org/10.1002/imhj.21553
https://doi.org/10.1002/1097-0355(199123)12:3<201::AID-IMHJ2280120307>3.0.CO;2-7
https://doi.org/10.1016/j.cub.2008.04.056
https://doi.org/10.1016/j.infbeh.2021.101622
https://doi.org/10.1016/j.infbeh.2021.101622
https://doi.org/10.1016/j.infbeh.2020.101486
https://doi.org/10.1016/j.infbeh.2020.101486
https://doi.org/10.4324/9780429473654-4
https://doi.org/10.4324/9780429473654-4
https://doi.org/10.1075/is.6.3.10ger
https://doi.org/10.1111/j.1468-0017.2009.01388.x
https://doi.org/10.1080/10503307.2017.1393577
https://doi.org/10.1023/B:ECEJ.0000048967.94189.a3
https://doi.org/10.1023/B:ECEJ.0000048967.94189.a3
https://doi.org/10.1080/14616730500245963
https://doi.org/10.1080/07317100802060336
https://doi.org/10.1080/07317100802060336
https://doi.org/10.1016/S0065-2601(08)60117-3
https://doi.org/10.1016/j.jecp.2012.12.003
https://doi.org/10.1037//0012-1649.38.4.534
https://doi.org/10.1016/j.jad.2022.05.105
https://doi.org/10.1016/j.jad.2022.05.105
https://doi.org/10.1037/a0013030
https://doi.org/10.1037/a0013030
https://doi.org/10.1016/j.infbeh.2008.04.008
https://doi.org/10.1016/j.infbeh.2008.04.008
https://doi.org/10.1002/(SICI)1097-0355(199823)19:3<282::AID-IMHJ3>3.0.CO;2-O
https://doi.org/10.1542/peds.2018-3556
https://doi.org/10.1016/j.dr.2006.06.004
https://doi.org/10.1007/978-3-030-51890-5_17
https://doi.org/10.1016/j.jsp.2013.12.005
https://doi.org/10.1111/j.2044-835X.1997.tb00730.x
https://doi.org/10.1111/1469-7610.00759
https://doi.org/10.1111/1467-8624.00501
https://doi.org/10.1111/1467-8624.00501
https://doi.org/10.1037/0012-1649.39.3.581
https://doi.org/10.1017/S0305000915000446
https://doi.org/10.1177/0142723704043529
https://doi.org/10.1177/0142723704043529
https://doi.org/10.1016/j.infbeh.2007.02.003
https://doi.org/10.1016/j.infbeh.2007.02.003
https://doi.org/10.1111/j.1365-2214.2011.01251.x
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1016/j.ecresq.2004.10.007
https://doi.org/10.1016/j.ecresq.2004.10.007
https://doi.org/10.1159/000081983
https://doi.org/10.1159/000081983
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-867134 July 29, 2022 Time: 16:11 # 15

Shai et al. 10.3389/fpsyg.2022.867134

Reese, E., Sparks, A., and Leyva, D. (2010). A review of parent interventions
for preschool children’s language and emergent literacy. J. Early Childh. Lit. 10,
97–117. doi: 10.1177/1468798409356987

Revenson, T., and Singer, D. (1978). A piaget primer: How a child thinks. New
York, NY: Plume Books.

Sameroff, A. (2009). The transactional model. Washington,
DC: American Psychological Association. doi: 10.1037/118
77-001

Satpute, A. B., and Lieberman, M. D. (2006). Integrating automatic and
controlled processes into neurocognitive models of social cognition. Brain Res.
1079, 86–97. doi: 10.1016/j.brainres.2006.01.005

Senju, A., and Csibra, G. (2008). Gaze Following in human infants depends
on communicative signals. Curr. Biol. 18, 668–671. doi: 10.1016/j.cub.2008.
03.059

Sethna, V., Murray, L., and Ramchandani, P. G. (2012). Depressed fathers’
speech to their 3-month-old infants: A study of cognitive and mentalizing features
in paternal speech. Psychol. Med. 42, 2361–2371. doi: 10.1017/S00332917120
00487

Shai, D., and Belsky, J. (2011a). Parental embodied mentalizing: Let’s be explicit
about what we mean by implicit. Child Dev. Perspect. 5, 187–188. doi: 10.1111/j.
1750-8606.2011.00195.x

Shai, D., and Belsky, J. (2011b). When words just won’t do: Introducing parental
embodied mentalizing. Child Dev. Perspect. 5, 173–180. doi: 10.1111/j.1750-8606.
2011.00181.x

Shai, D., and Belsky, J. (2017). Parental embodied mentalizing: How the
nonverbal dance between parents and infants predicts children’s socio-emotional
functioning. Attach. Hum. Dev. 19, 191–219. doi: 10.1080/14616734.2016.12
55653

Shai, D., and Fonagy, P. (2014). “Beyond words: Parental embodied mentalizing
and the parent-infant dance,” in Mechanisms of social connection: From brain
to group, eds M. Mikulincer and P. R. Shaver (Washington, DC: American
Psychological Association), 185–203.

Shai, D., and Meins, E. (2018). Parental embodied mentalizing and its relation
to mind-mindedness, sensitivity, and attachment security. Infancy 23, 857–872.
doi: 10.1111/infa.12244

Slade, A. (2002). Keeping the baby in mind: A critical factor in perinatal mental
health. Zero Three 22, 10–16.

Slade, A., Bernbach, E., Grienenberger, J., Levy, D. W., and
Locker, A. (2004). The parent development interview and the
pregnancy interview: Manuals for scoring. New Haven, CT:
City College of New York and Yale Child Study Center.

Slade, A., Grienenberger, J., Bernbach, E., Levy, D., and Locker, A.
(2005). Maternal reflective functioning, attachment, and the transmission
gap: A preliminary study. Attach. Hum. Dev. 7, 283–298. doi: 10.1080/
14616730500245880

Smith, K. E., Landry, S. H., and Swank, P. R. (2006). The role of early maternal
responsiveness in supporting school-aged cognitive development for children who
vary in birth status. Pediatrics 117, 1608–1617. doi: 10.1542/peds.2005-1284

Stern, D. N. (1999). “Vitality contours: The temporal contour of feelings as a
basic unit for constructing the infant’s social experience,” in Early social cognition:
Understanding others in the first months of life, ed. P. Rochat (Mahwah, NJ:
Lawrence Erlbaum Associates Publishers), 67-80.

Stevenson, H. W., and Newman, R. S. (1986). Long-term prediction of
achievement and attitudes in mathematics and reading. Child. Dev. 57, 646–59.
doi: 10.2307/1130343

Storch, S. A., and Whitehurst, G. J. (2002). Oral language and code-related
precursors to reading: Evidence from a longitudinal structural model. Dev. Psychol.
38:934. doi: 10.1037/0012-1649.38.6.934

Tamis-LeMonda, C. S., Bornstein, M. H., and Baumwell, L. (2001). Maternal
responsiveness and children’s achievement of language milestones. Child Dev. 72,
748–767. doi: 10.1111/1467-8624.00313

Taumoepeau, M. (2016). Maternal expansions of child language relate to growth
in children’s vocabulary. Lang. Learn. Dev. 12, 429–446. doi: 10.1080/15475441.
2016.1158112

Tomasello, M. (1995). “Joint attention as social cognition,” in Joint attention: Its
origins and role in development, eds C. Moore and P. J. Dunham (Mahwah, NJ:
Lawrence Erlbaum Associates, Inc.), 103–130.

Tronick, E. Z. (1989). Emotions and emotional communication in infants. Am.
Psychol. 44:112. doi: 10.1037/0003-066X.44.2.112

Væver, M. S., Cordes, K., Stuart, A. C., Tharner, A., Shai, D., Spencer, R.,
et al. (2020). Associations of maternal sensitivity and embodied mentalizing
with infant-mother attachment security at one year in depressed and non-
depressed dyads. Attach. Hum. Dev. 24, 115–132. doi: 10.1080/14616734.2020.18
61035

Voigt, R. G., Brown, F. R. III, Fraley, J. K., Liorente, A. M., Rozelle, J., Turcich,
M., et al. (2003). Concurrent and predictive validity of the cognitive adaptive
test/clinical linguistic and auditory milestone scale (CAT/CLAMS) and the mental
developmental index of the Bayley scales of infant development. Clin. Pediatr. 42,
427–432. doi: 10.1177/000992280304200507

Vygotsky, L. S. (1967). Play and its role in the mental development of the child.
Sov. Psychol. 5, 6–18. doi: 10.2753/RPO1061-040505036

Wade, M., Jenkins, J. M., Venkadasalam, V. P., Binnoon-Erez, N., and Ganea,
P. A. (2018). The role of maternal responsiveness and linguistic input in pre-
academic skill development: A longitudinal analysis of pathways. Cogn. Dev. 45,
125–140. doi: 10.1016/j.cogdev.2018.01.005

Wajnryb, R. (2003). “Stories: Narrative activities in the language classroom,” in
Cambridge handbooks for language teachers, ed. U. Penny (Cambridge: Cambridge
University press). doi: 10.1016/j.ecresq.2015.01.006

Xu, F. (2002). The role of language in acquiring object kind concepts in infancy.
Cognition 85, 223–250. doi: 10.1016/s0010-0277(02)00109-9

Frontiers in Psychology 15 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.867134
https://doi.org/10.1177/1468798409356987
https://doi.org/10.1037/11877-001
https://doi.org/10.1037/11877-001
https://doi.org/10.1016/j.brainres.2006.01.005
https://doi.org/10.1016/j.cub.2008.03.059
https://doi.org/10.1016/j.cub.2008.03.059
https://doi.org/10.1017/S0033291712000487
https://doi.org/10.1017/S0033291712000487
https://doi.org/10.1111/j.1750-8606.2011.00195.x
https://doi.org/10.1111/j.1750-8606.2011.00195.x
https://doi.org/10.1111/j.1750-8606.2011.00181.x
https://doi.org/10.1111/j.1750-8606.2011.00181.x
https://doi.org/10.1080/14616734.2016.1255653
https://doi.org/10.1080/14616734.2016.1255653
https://doi.org/10.1111/infa.12244
https://doi.org/10.1080/14616730500245880
https://doi.org/10.1080/14616730500245880
https://doi.org/10.1542/peds.2005-1284
https://doi.org/10.2307/1130343
https://doi.org/10.1037/0012-1649.38.6.934
https://doi.org/10.1111/1467-8624.00313
https://doi.org/10.1080/15475441.2016.1158112
https://doi.org/10.1080/15475441.2016.1158112
https://doi.org/10.1037/0003-066X.44.2.112
https://doi.org/10.1080/14616734.2020.1861035
https://doi.org/10.1080/14616734.2020.1861035
https://doi.org/10.1177/000992280304200507
https://doi.org/10.2753/RPO1061-040505036
https://doi.org/10.1016/j.cogdev.2018.01.005
https://doi.org/10.1016/j.ecresq.2015.01.006
https://doi.org/10.1016/s0010-0277(02)00109-9
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

	Trust me! Parental embodied mentalizing predicts infant cognitive and language development in longitudinal follow-up
	Introduction
	The current study
	Measures and methods
	Participants
	Recruitment
	Ethical approval
	Treatment and control groups
	Measures and procedure
	Maternal psychopathology
	Maternal depression

	Maternal sensitivity measures
	Emotional availability scale
	Coding interactive behavior

	Parental mentalizing measures
	Parental reflective functioning
	Parental embodied mentalizing


	Results
	Data analysis plan

	Discussion
	Study limitations and future research
	Clinical applications

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Author disclaimer
	References


