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Mothers’ and Fathers’ Mind-Mindedness in Infancy and Toddlerhood
Predict Their Children’s Self-Regulation at Preschool Age

Milica Nikoli�c1, Moniek Zeegers2, Cristina Colonnesi1, Mirjana Majdand�zi�c1, Wieke de Vente1,
and Susan M. Bögels1, 3

1 Research Institute of Child Development and Education, University of Amsterdam
2 Mondium BV, Dutch Mental Health Care Center, Beesd, the Netherlands

3 Psychology Research Institute, University of Amsterdam

The ability to regulate one’s emotions and behaviors is essential for adaptive functioning in society. We
investigated whether parental mind-mindedness—parents’ tendency to treat their children as mental
agents—in infancy and toddlerhood predicts school-age children’s self-regulation. The sample consisted
of 125 mostly Dutch and White families. We assessed mothers’ and fathers’ appropriate and nonattuned
mind-related comments during free play with their 12- and 30-month-old child (70 girls and 55 boys).
We measured children’s physiological, temperamental, and behavioral self-regulation when children
were 4 1/2 years old. Fathers’ appropriate mind-related comments predicted children’s higher tempera-
mental and behavioral self-regulation and mothers’ and fathers’ nonattuned mind-related comments pre-
dicted children’s lower physiological and temperamental self-regulation. Our findings emphasize the
importance of both parents’ mind-mindedness in children’s socioemotional development.

Keywords: mind-mindedness, self-regulation, physiological regulation, effortful control
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Self-regulation, or the ability to regulate one’s arousal and behav-
iors (Rothbart, 1981), is essential for adaptive functioning in soci-
ety. Already starting in the first years of children’s lives, the social
environment requires children to manage their emotions and behav-
iors in response to the contextual demands, that is, to self-regulate.
Virtually all caregivers value when children persist during chal-
lenges, tolerate frustration, comply with parental demands, and
internalize social rules and moral standards, all of which are

hallmarks of successful self-regulation (Eisenberg, 2000; Kochan-
ska, 1993; Kochanska et al., 1995, 2001). Around the age of 4
years, most children enter a form of schooling that appeals to their
abilities to stay on task, attend to learning goals, and participate
actively in learning. From this age on, self-regulation becomes
especially important for their academic motivation and success
(e.g., Nota et al., 2004). Accumulating evidence, including meta-
analytic results, indicate that self-regulation in childhood predicts
not only academic success but also interpersonal behaviors, mental
health, and healthy living in later life (de Ridder et al., 2012; Dia-
mond, 2013; Robson et al., 2020). Hence, understanding how self-
regulation develops and can be enhanced from birth onward seems
essential to understanding general mental health and well-being in
all people.

Different components of self-regulation, such as temperament-
based effortful and inhibitory control, and physiological and emo-
tion regulation emerge in childhood and are believed to be
strongly influenced by social experiences, especially by early par-
enting practices and the parent–child relationship quality (Casey &
Fuller, 1994; Eisenberg et al., 2005; Grolnick & Farkas, 2002;
Kochanska et al., 2000; Regueiro et al., 2020). A meta-analytic
review revealed relatively small but significant associations
between a child’s self-regulation and the way parents discipline
their child (Karreman et al., 2006). Recent studies also demon-
strated that specific parenting behaviors related to sensitivity and
social communication are particularly important for the develop-
ment of healthy self-regulation in children. For example, warm
and responsive parenting as well as synchronous and positive early
parent–child relationships have been shown to promote children’s
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self-regulation (e.g., Kochanska et al., 2000; Thompson et al.,
2008).
In the past 2 decades the influential mentalization theory has

highlighted the role of parents’ mentalizing capacity, that is,
parents’ tendency to interpret the child’s behavior in terms of men-
tal state, as an explanation for how parental understanding and
external regulation of their children’s internal states gradually
become internalized to shape self-regulation in children (Fonagy
et al., 2002). However, empirical support for an association
between parental mentalizing and self-regulation is yet limited to
studies in infancy (e.g., Bernier et al., 2010; Cheng et al., 2018;
Gagné et al., 2018; Zeegers et al., 2018). In the present study, we
tested whether a measure of mothers’ and fathers’ mentalizing—
mind-mindedness (i.e., parents’ tendency to treat their infant as a
mental agent; Meins, 1997) during infancy and toddlerhood, pre-
dicts better self-regulation in preschoolers.

Physiological and Behavioral Measures of Self-
Regulation in Early Childhood

Self-regulation has been defined as the modulation of thought,
physiological affect, and behavior, involving conscious or reflec-
tive as well as unconscious or automatic mechanisms (Karoly,
1993; Rothbart et al., 2006). Here, we focused on a behavioral and
physiological-emotional component of self-regulation, both of
which have been used extensively in prior research: effortful con-
trol and parasympathetic regulation of the heart measured through
heart rate variability (HRV; Holzman & Bridgett, 2017; Porges,
2001).
Effortful control is defined as “the efficiency of executive atten-

tion—including the ability to inhibit a dominant response and/or
to activate a subdominant response, to plan, and to detect errors”
(Rothbart & Bates, 2006, p. 129). Effortful control includes the
ability to voluntarily focus attention and to inhibit or activate
behavior as needed to adjust to a situation, especially when some-
one does not really want to do so (Eisenberg, 2005). For example,
the ability to focus attention when the teacher is explaining math
when there are interesting things to see outside of a window, to
not interrupt others and sit still in class, and to make oneself do a
school assignment while one has the option to play a fun video-
game, are aspects of effortful control.
Spontaneous behavioral self-regulation of arousal begins as early

as the first year of life, but the set of behaviors to deal with arousal is
initially very limited, such as turning away from stimuli that cause
overarousal, sleeping, self-distraction (e.g., playing with a toy), and
self-soothing behaviors (e.g., sucking; Rothbart et al.,1992). Further-
more, these efforts are not intentional, which may be one reason they
are of limited effectiveness (Buss & Goldsmith, 1998; Cole et al.,
2009). At the end of the first year, children undergo a rapid develop-
ment of the frontal cortex, which is thought to be important for coor-
dinating and controlling attention (Kochanska et al., 2000; Nigg,
2013). In the second year of life, children become conscious of social
requirements and are able to follow the instructions of caregivers
(Kochanska et al., 2001). By the age of 2 years, children have devel-
oped the ability to suppress responses, and by the age of 3 years chil-
dren become able to self-regulate or show behavior that is
completely adjusted by the child and that meets social requirements
(Gusdorf et al., 2011). Interestingly, although children, on average,
improve their effortful control across childhood and adolescence

(Davies et al., 2004), from the age of 3 years, the rank ordering of
children’s levels of effortful control is assumed to be highly stable
(Kochanska & Knaack, 2003). Hence, although the development of
effortful control is a gradual process that continues into early adult-
hood, individual differences in effortful control across children
become relatively stable already around the age of 3.

Heart rate variability (HRV) indices are also commonly used to
assess physiological and emotional regulation—how one’s body is
dealing with physiological arousal (Task Force of the European
Society of Cardiology & the North American Society of Pacing
and Electrophysiology, 1996). HRV is typically assessed during a
resting (baseline) period to represent an individual’s general
capacity and flexibility to regulate arousal (Appelhans & Luecken,
2006). That is, a high baseline HRV level indicates a higher para-
sympathetic nervous system (PNS) activity, which is adaptive
when there is no external threat (Propper & Moore, 2006). Also, it
is thought that high resting HRV allows the autonomic nervous
system to flexibly adapt to environmental changes, as it can more
quickly withdraw the activity of the PNS, resulting in more
arousal. Hence, more variation in PNS activity is associated with
an increased capacity for rapid shifts between high and low
arousal states, enabling better self-regulation (Appelhans &
Luecken, 2006).

From birth and early childhood to adulthood, HRV demonstrates
increasing interindividual stability similar to the expansion of behav-
ioral regulation strategies in the first years due to improved motor,
communication and, cognitive abilities (Alkon et al., 2006; Bornstein
& Suess, 2000). However, mixed findings have been presented con-
cerning an association between baseline HRV and several measures
of self-regulation in children around the age of 3 to 4 years. On the
one hand, high baseline HRV has been found to relate to greater
effortful control, better executive functioning and better emotion reg-
ulation (e.g., Marcovitch et al., 2010; Skowron et al., 2014). On the
other hand, a similar number of studies showed no association
between baseline HRV and aspects or correlates of self-regulation,
such as inattention, effortful control, and emotion regulation (e.g.,
Blankson et al., 2012). In adults, the correlation between resting
HRV and self-regulatory capacity is more robust (see the review of
Holzman & Bridgett, 2017). It has been argued that childhood marks
a period in which increased interconnectivity between prefrontal cort-
ical structures and cardiac activity unfolds and reaches maturity only
after 18 years of age (Holzman & Bridgett, 2017). Hence, there is
evidence that supports the idea that high baseline HRV is a physio-
logical marker of self-regulation in children, although the physiologi-
cal system underlying self-regulation seems to be relatively flexible
and maturing in childhood.

Parents’Mind-Mindedness and Children’s Self-
Regulation

In order to regulate one’s arousal and behavior in an intentional
or goal-oriented way, it is crucial to have a sense of self, recogniz-
ing oneself as an entity (i.e., self-awareness) and the agent of
actions (a sense of agency; Jeannerod, 2003). Building a sense of
self starts right from birth and becomes central in the toddlerhood
marking a crucial period in which children find out about the na-
ture of their own thoughts and feelings, as well as those of others
(Fonagy et al., 2002; Jeannerod, 2003). This process is thought to
be embedded in the social interactions with others of which
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primary caregivers seem the most important (Carpendale & Lewis,
2004; Slade, 2005). That is, when a young infant is sad, they feel
distressed and disorganized. The infant can learn about the mean-
ing of this experience only through another individual who reflects
upon their sadness (Cooley, 1902). Reflecting the infant’s internal
state enables the infant to see their experience outside of the self
and provides a way to attribute meaning to all the sensations in
relation to the sadness (Fonagy et al., 2002). When caregivers pro-
vide reactions that indicate that they are aware of how the infant
feels, the infant can assimilate the caregiver’s representation.
Accumulating experiences of being reflected accurately help the
infant to develop a more organized sense of internal experiences
(i.e., understanding what one feels). This reflective capacity of pri-
mary caregivers is referred to as parental mentalizing (Sharp &
Fonagy, 2008). Hence, it is the mentalizing of parents that marks
the onset of a concept of self and emotional understanding in chil-
dren, which is crucial to tolerating or modulating any form of
arousal.
A concept that is at the interface of assessing parents’ mentaliz-

ing stance but also their behavioral communication toward the
child is mind-mindedness (Meins, 1997; Sharp & Fonagy, 2008;
Zeegers et al., 2017). Mind-mindedness is defined as parents’
tendency to treat their infant as a mental agent. A way to assess
parents’ mind-mindedness is by measuring their appropriate or
nonattuned comments about their infant’s putative internal mental
states, typically during a free-play session (Meins, 1997; Meins
et al., 2001). The appropriate and nonattuned indices demonstrate
two dimensions of mind-mindedness that appear to be unassoci-
ated with each other (Meins et al., 2003, 2012). Appropriate mind-
related comments indicate attunement to and validation of the
infant’s internal state. Nonattuned comments indicate the extent to
which misinterpretations of the infant’s state arise as a result of
parents projecting their own state of mind or imposing their own
agenda on the infant (Meins, 2013). Greater mind-mindedness is
indexed by high levels of appropriate mind-related comments or
low levels of nonattuned mind-related comments.
Next to being an indicator of parents’ mentalizing tendency,

mind-mindedness also reflects parents’ behavioral tendency to put
a verbal and appropriate mind-related label on their child’s behav-
ior on a regular basis. This means that mind-minded parents con-
nect their child’s behavior and associated physiological arousal by
verbally categorizing the child’s behavior in terms of putative
mental states. The child, in turn, is provided with frequent oppor-
tunities to adopt these verbal categories and to start using them to
organize their own internal experience, thereby supporting the de-
velopment of cognitive strategies that enable children to communi-
cate about and deal with internal arousal (Vallotton & Ayoub,
2011). Indeed, maternal mental state talk at 15 and 24 months has
been previously shown to predict children’s use of mental state
talk at 24 and 33 months (Taumoepeau & Ruffman, 2006, 2008),
suggesting that parents’ tendency to use mind-related language is
adopted by their young children. Furthermore, previous experi-
mental studies indicated that verbal labels help infants categorize
already before the age of 10 months. For example, 10-month-old
infants use words (and not tones, sounds or facial expressions) as
cues for appreciating which objects in the world are similar and
distinct (Dewar & Xu, 2009; Xu, 2002). Although this has not yet
been investigated directly, it has been proposed that labeling of
mental states may be a meaningful cue for helping infants and

young children understand mental state categories and apply those
categories to their own internal experiences and observations
(Lindquist et al., 2015).

So far, a few studies considered the role of mind-mindedness in
the development of infants’ and toddlers’ self-regulation. In a study
across infants’ first year of life, mothers’ appropriate mind-related
comments at 4 and 12 months predicted the increase in infants’ phys-
iological self-regulation indexed as baseline HRV from 4 to 12
months (Zeegers et al., 2018). Mothers’ nonattuned comments pre-
dicted lower baseline HRV and more HRV reactivity at 12 months.
Similar but concurrent relations were found for fathers’ appropriate
and nonattuned mind-related comments and infants’ HRV at 12
months. In another study, maternal sensitivity and mind-mindedness
at 12 to 15 months predicted executive functioning in toddlers (Ber-
nier et al., 2010). Specifically, children whose mothers were more
mind-minded when they were 12 months old performed better on a
working memory task at 18 months, after accounting for children’s
score on the Mental Development Index of the Bayley Scales of
Infant Development. Similarly, maternal mind-mindedness at 9
months was found to predict children’s inhibitory control at 2 and 3
years (Cheng et al., 2018). In a study on paternal mind-mindedness,
fathers’ appropriate mind-related comments were positively related
to 3-year-old's inhibitory control, after accounting for the contribution
of children’s social fearfulness (Gagné et al., 2018). Lastly, more
mind-related descriptions of mothers about their 2-year-olds during a
describe-your-child interview was related to better performance on a
delay-of-gratification task 6 months later (Senehi et al., 2018). There
was no association between maternal mind-mindedness and maternal
report of their toddlers’ effortful control. Altogether, these results
suggest that the mind-mindedness of different attachment figures
(mothers and fathers) is associated with emerging self-regulation
abilities during infancy and toddlerhood. However, we do not know
yet whether mind-mindedness during infancy and toddlerhood pre-
dicts behavioral and physiological self-regulation in preschoolers,
when individual differences in self-regulation become relatively sta-
ble and when self-regulation becomes especially important as some
form of schooling starts.

The Present Study

In the present study, we tested whether mothers’ and fathers’
mind-mindedness during infancy and toddlerhood uniquely pre-
dict self-regulation of preschoolers. We had two main hypothe-
ses. First, we hypothesized that children whose parents produced
more appropriate mind-related comments about their child’s in-
ternal states when the child was 12 and 30 months old would
have better self-regulation at the age of 4 1/2 years—higher tem-
peramental effortful control, higher behavioral self-regulation,
and higher physiological self-regulation indexed as higher base-
line HRV. Second, we hypothesized that children of parents who
made more nonattuned comments about their child’s internal
states when the child was 12 and 30 months old would have
lower self-regulation at the age of 4 1/2 years—lower tempera-
mental effortful control, lower behavioral self-regulation, and
lower physiological self-regulation indexed as lower baseline
HRV.

We assessed mind-mindedness at two time-points: when children
were 12 and 30 months old. Although typical observations of mind-
mindedness are conducted around the age of 8 to 12 months when
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infants are not able to produce words and sentences themselves
(Meins & Fernyhough, 2015), we assessed parental mind-minded-
ness in toddlerhood as well. As mentioned above, mind-mindedness
reflects parents’ mentalizing tendency but also their tendency to put
a mind-related verbal label on their child’s behavior on a regular ba-
sis. This means that mind-mindedness may impact children’s under-
standing and use of mind-related speech during toddlerhood
(Bartsch & Wellman, 1995; Grazzani et al., 2016), which is impor-
tant for developing self-regulation. A previous study showed that
caregivers’ mind-related comments at 12 months, but also at 30
months predicted important child’s outcomes, such as preschoolers’
externalizing behavior and social competence (Colonnesi et al.,
2019), suggesting that mind-mindedness beyond infancy may con-
tinue to affect the developing child.
Since most children grow up with multiple primary caregivers,

children likely assimilate the internal state representations of more
than one caregiver. In this study, we considered whether the mind-
mindedness of a mother and father showed unique effects on their
children’s self-regulation development. We hypothesized that fathers’
and mothers’ mind-mindedness would independently predict child-
ren’s self-regulation. Fathers’ communication style with their chil-
dren seems to be generally more active, adventurous, unpredictable,
emotionally arousing than mothers’ communication style (Bögels &
Perotti, 2011; Bögels & Phares, 2008; Möller et al., 2013). Especially
because paternal play may evoke relatively more arousal than mater-
nal play, fathers’ understanding of, and reactions to, their child’s
emotional expressions may also be important in understanding how
children embody ways to deal with arousal-evoking situations
(Lamb, 2000; Martins et al., 2016). Two previous studies already
demonstrated that paternal and maternal mind-mindedness can be
related to infant physiological regulation indexed as HRV at 12
months (Gagné et al., 2018; Zeegers et al., 2018). In the present study
we examined, for the first time, whether the effects of parents’ mind-
mindedness during infancy and toddlerhood extend to children’s self-
regulation indexed through behavioral and physiological indices at
preschool age.

Method

Participants

The sample consisted of 125 families with the firstborn child
(70 girls and 55 boys) participating in a larger longitudinal study.
Couples expecting their first child were recruited through adver-
tisements in magazines and flyers distributed by midwives in and
around Amsterdam, The Netherlands. Families were excluded if
the infant’s birth weight was under 2,500 g, if the infant had neu-
rological disorders or an APGAR score below 8. Families received
a gift voucher after every measurement. The longitudinal study ti-
tled “Social Development from Babies to Young Children”
received approval from the Ethics Review Board of the University
of Amsterdam (protocol 2014-CDE-3748). We analyzed three
measurement waves in the current study: when the children were
12 months (Time 1), 30 months (Time 2), and 4 1/2 years old
(Time 3). Families for whom we had data for at least one of these
waves were included in the current study. At Time 1, 114 couples
with either the mother (n = 2) or the father (n = 4) or both (n =
108) and their firstborns (n = 114, Mage child = 11.90 months,

SD = .83, 63 girls, 51 boys) participated. At Time 2, 113 couples
with either the mother (n = 5) or father (n = 3) or both (105) par-
ticipated with their toddlers (n = 113, Mage child = 29.87 months,
SD = 1.31, 62 girls and 51 boys). At Time 3 when we assessed
children’s self-regulation, 117 couples participated with their chil-
dren (n = 117, Mage child = 4.49 years, SD = .11, 64 girls and 53
boys). Of the 114 couples at time 1, 108 couples were included at
Time 2. In addition, five couples were included at Time 2 who
were not present at Time 1. At Time 3, 111 couples present either
at Time 1 or 2 were included and, in addition, six couples who
were not present at either Time 1 or 2 were included. Attrition was
mainly due to couples indicating that they did not have enough
time to participate in the study.

The mean age of mothers at Time 1 was 31.45 years (SD =
4.18) and the mean age of fathers was 34.24 years (SD = 5.53).
The majority of the parents were Dutch and White. At Time 1, the
mean educational level of parents was fairly high, M = 7.07, SD =
1.13 for mothers, and M = 6.61, SD = 1.58 for fathers (on a scale
from 1 = primary education to 8 = university degree). Most
parents obtained a college or university degree (67% of mothers
and 52% of fathers). Most mothers (76%) and fathers (82%) were
employed, and worked full or part time. On weekdays at the
infants’ age of 12 months (Monday to Friday), 34% of the infants
were cared for by their mother, 11% were cared for by their father,
and 55% were in nonparental care. On weekend days at 12
months, 11% of the infants were cared for by their mother, 5% by
their father, and 82% of the couples reported that they both took
care of the infant at the weekend.

Power Analyses

Although we ran structural equation models, we opted for fully
saturated models (df = 0) with a perfect model fit and, thus, we
were not interested in power to detect a misspecified model but
rather, we were interested in power to detect target effects, that is,
regression coefficients from predictors to outcomes (Wang &
Rhemtulla, 2021). As we also did not model any latent but only
observed variables, we used power calculations for general linear
models to calculate the needed sample size to detect target effects
of interest using the package pwr (Champely, 2018) in R: A lan-
guage and environment for statistical computing (R Core Team,
2013). We had four predictors predicting three outcomes resulting
in 12 parameter estimates of interest. To detect medium effects
with power of .80, we needed a sample size of 122. Our sample
size of 125 was, thus, adequate to detect medium effects.

Measures

Mind-Mindedness

At 12 and 30 months, parental mind-mindedness was assessed
during a 10-minute free-play sessions at the university research
lab. Parents were asked to play with their child as they would usu-
ally do. The parent and child were seated on a play mat with pil-
lows and received a box with age-appropriate toys. After 5
minutes the toys were removed and the parent and child continued
their play without toys for another 5 minutes.

The free-play sessions were recorded. Two trained observers
transcribed and coded each comment made by the parent (i.e.,
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each spoken word or sentence) using a translated version of the
mind-mindedness coding manual (Meins & Fernyhough, 2015;
Zeegers & Colonnesi, 2016). First, each parent comment was clas-
sified as either directed at the child’s mental state or not (i.e.,
mind-related or not mind-related). The mind-related comments
were categorized according to the specific state the parent referred
to. Categories were cognitions (e.g., “you remembered this from
the zoo”), likes and dislikes (e.g., “you do not like this rattle”),
and emotions (e.g., “you’re all excited to play with these toys”).
Also, comments about infants’ epistemic states (i.e., “are you teas-
ing me?”) and comments that were clearly meant to be dialogue
said/thought by the infant (e.g., “Daddy, I want you to pick me
up”) were also classified as mind-related.
Second, each comment in one of the above categories was coded

as an appropriate mind-related comment if one or more of the follow-
ing conditions were met: (a) the trained coder agreed with the
parent’s reading of the infant’s internal state, (b) the internal state
comment linked the infant’s current activity with similar events in
the past or future (e.g., “do you remember which sound a cow makes
from when we went to the petting zoo?”), or (c) the parent voiced
(using the first person) what the child could have said if he or she
could speak. Comments were classified as nonattuned when the inde-
pendent coder believed (a) the parent misread the internal state of the
child, or (b) the comment referred to a past or future event that had
no obvious relation to the infant’s current activity (e.g., “I’m sure
you would like to feed the ducks later”). After categorizing each
comment, proportions of mind-related were calculated ([number of
appropriate or nonattuned mind-related comments/total number of
comments]*100; Meins & Fernyhough, 2015).
Before all transcripts were coded, interrater agreement was

assessed on 73 out of 480 transcripts (15%). First, we assessed the
interrater agreement on the number of mind-related comments
using intraclass correlations (ICC; two-way random effects model
with an absolute agreement definition). Interrater agreement was
high: at 12 months ICCfather = .84, ICCmother = .84, and at 30 months
ICCfather = .86, ICCmother = .86. Next, we assessed the interrater
agreement on the appropriateness of mind-related comments by cal-
culating Cohen’s Kappa. Interrater agreement was high: at 12
months rfather = .92; rmother = .88, and at 30 months: rmother = .79;
rfather = .82. Disagreements within the 73 double-coded transcripts
were resolved by discussion to further improve the coding of the
remaining transcripts. We did not calculate interrater agreement on
parsing parents’ speech into separate comments in the transcript.
Because we assumed that mind-mindedness is a relatively stable

trait of parents, we created a composite score of mind-mindedness
at 12 and 30 months by converting the raw scores into z-scores
and then computing an mean of the scores at 12 and 30 months for
mothers and fathers separately. Appropriate mind-related com-
ments of mothers and nonattuned mind-related comments of
fathers were found to be relatively stable across time: r(101) = .29
p = .003 and r(100) = .21, p = .039, respectively. However, nonat-
tuned mind-related comments of mothers and appropriate mind-
related comments of fathers were not stable, r(101) = .05 p = .587
and r(100) = .09, p = .382, respectively. Because we wanted to test
the effect of parental mind-mindedness in the first few years of
child development without specific hypotheses about the exact
time points in which mind-mindedness is most relevant (based,
among others, on the study of Colonnesi et al., 2019 showing that
parental mind-mindedness both in infancy and toddlerhood

matters for children’s socioemotional development) and in order
to maximize power for detecting medium-size effects in our analy-
ses, we decided to keep the mean composite scores of mothers’
and fathers’ mind-mindedness. However, because some aspects of
mind-mindedness were not stable across child development, in the
sensitivity analyses, we repeated our analyses with separate scores
for 12 and 30 months.

Heart Rate Variability

When children visited the lab at 4 1/2 years, they were asked to
read a child magazine for 2 minutes during which heart rate was
recorded as a baseline measurement. Heart rate variability was cal-
culated and analyzed with Vsrrp98 software (Molenkamp, 2011).
Data acquisition in the program was performed by a National
Instruments NI6224 data acquisition card sampling at a rate of
200S/s per channel. A standard Lead-II configuration was used to
record ECG. In Vsrrp98, R-waves were identified and adjusted for
artefacts. HRV was calculated as the square root of the mean
squared differences (RMSSD) of successive normal-to-normal
(NN) intervals (Task Force of the European Society of Cardiology
& the North American Society of Pacing and Electrophysiology,
1996). The mean value of HRV during the 2-minute baseline was
used as an index of physiological self-regulation (e.g., Holzman &
Bridgett, 2017; Segerstrom & Nes, 2007). The same measurement
was taken when children were 12 months and this measure was
used as a covariate, in addition to HRV at 4 1/2 years, in the analy-
ses presented in the online supplemental material.

Effortful Control

The Children’s Behavior Questionnaire (CBQ; Rothbart et al.,
2001), filled out by fathers and mothers at 4 1/2 years, was used to
assess parents’ perceptions of the child’s effortful control. The
complete CBQ measures parents’ perceptions of child tempera-
ment and consists of 15 scales. We created an Effortful Control
Index by summing children’s scores on two subscales, Inhibitory
Control and Attentional Focusing. The subscale Inhibitory Control
contains questions about the child’s capacity to plan and to sup-
press inappropriate approach responses under instructions or in
novel or uncertain situations. The Attentional Focusing subscale
contains questions about the child’s tendency to maintain atten-
tional focus upon task-related aspects. These two subscales are
considered the two most theoretically and empirically salient com-
ponents of effortful control (Eisenberg et al., 2003; Posner &
Rothbart, 2000). Reliability was sufficient for Inhibitory Control,
Cronbach’s alpha a = .71 for mothers, a = .63 for fathers, and for
Attentional focusing a = .79 for mothers and a = .78 for fathers.
Maternal and paternal reported Effortful Control scores correlated
significantly (r = .46, p , .001) and were averaged to generate a
composite measure at 4 1/2 years. For six cases only one parent
reported on effortful control. In these cases, we used the reports
from one parent only.

At the age of 12 months, temperamental regulation was meas-
ured with mothers’ and fathers’ reports on the Orienting/Regula-
tion scale of the Infant Behavior Questionnaire–Revised (IBQ-R;
Gartstein & Rothbart, 2003). The complete IBQ-R measures
parents’ perceptions of their infants’ temperament and consists of
14 scales. We created an early Regulation score by averaging
children’s scores on the scales Cuddliness, Duration of Orienting,
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Low Intensity Pleasure, and Soothability (following Gartstein &
Rothbart, 2003). Reliability was good for Cuddliness (Cronbach’s
a = .87 for mothers and a = .82 for fathers), Duration of Orienting
(a = .81 for mothers and a = .83 for fathers), Low Intensity Pleas-
ure (a = .78 for mothers and a = .86 for fathers), and Soothability
(a = .86 for mothers and .82 for fathers). Maternal and paternal
reported Regulation scores correlated significantly (r = .34, p ,
.001) and were averaged to generate a composite measure at 12
months. This measure was used as a covariate in the models pre-
sented in the online supplemental material.

Behavioral Self-Regulation

At 4 1/2 years of age Kochanska’s Dinky toys task was adminis-
tered at the lab visit to observe children’s behavioral ability to in-
hibit a dominant response and activate a subdominant response
(Kochanska et al., 1996). The child was asked to place their hands
on a mat on the table while choosing on prize from (a) a box filled
with small toys, and (b) a box filled with candies. The child was
then asked to tell the experimenter which toy or candy he or she
wanted without touching or pointing to the toy or candy and to
keep his or her hand on the mat. Scoring was based on the child’s
latency to choose the toy/candy and the behavioral strategy. For
each trial (toy and candy) a latency score was created by averaging
the following latencies: (a) latency to remove hand from mat, (b)
latency to touching the toy/candy, and (c) latency to choosing the
toy/candy. The child’s behavioral strategy was scored from 0 to 5,
with 0 = grabs toy/candy out of container; 1 = touches toy/candy
but does not take out; 2 = points to toy/candy; 3 = removes hands
from mat; 4 = moves hands but on the designated mat; 5 = keeps
hands on the mat and remains calm. For each of the two trials, the
standardized latency score and behavioral strategy score were
averaged. The scores in the two trials were highly correlated, r =
.69, p , .001, and were averaged into a single score of behavioral
self-regulation at 4 1/2 years.

Statistical Analyses

The study variables were checked for distribution and outliers.
The associations between the study variables were tested using
Pearson’s correlation coefficients. For the main analyses, path
models were assessed using structural equation modeling (AMOS,
23.0, IBM SPSS, Version 22). Because all possible paths were
examined in this model, the model was fully saturated, and fit indi-
ces are not informative (Kline, 2015). Missing data were handled
using the full information maximum likelihood (FIML; Arbuckle
et al., 1996) method. The FIML method obtains maximum use of
the data, without substituting an actual value for missing data
points or deleting cases with missing data points (Kline, 2015).
Instead, parameter values are estimated that are most likely to
have resulted in the observed sample data. Thus, the data of the
whole sample were used for the models in the main analyses.

Transparency and Openness

We reported how we determined our sample size, all data exclu-
sions, and all measures in the study. All data and analysis code are
available on OSF (Nikoli�c et al., 2022): https://osf.io/3x2mq/?view_
only=07ca017989e34ac89331c31d355cea47. Data were analyzed

using AMOS 23.0, in IBM SPSS, Version 22. This study’s design
and its analyses were not preregistered.

Results

Preliminary Analyses

Of the participating families, data on mind-mindedness at 12
and 30 months was available for 119 couples (116 with both moth-
ers and fathers, one only with mother, and two only with father).
Missing scores on mind-mindedness were due to parents speaking
a foreign language during the interaction that we did not master
(e.g., Japanese), and technical problems. At 4 1/2 years, data on
children’s effortful control was available for 110 (questionnaire)
and 109 (task) children. Valid data on baseline HRV were avail-
able for 88 children. Missing data on HRV was due to movement
artifacts, technical problems, or the child rejecting to be assessed
with the physiological equipment. In total, we had at least one
self-regulation measure for 117 children. We conducted t-tests to
examine whether infants with (n = 8) and without missing data
(n = 117) had parents with different levels of mind-mindedness
and different demographic characteristics. These t-tests and chi-
square tests showed nonsignificant results (all p-values . .075).
We also performed Little’s MCAR test to check the assumption
that data were missing completely at random. The test was non-
significant suggesting that the pattern of missing values did not
significantly deviate from a missing-completely-at-random pattern,
v2(50) = 67.00, p = .054.

We examined the distribution of the outcome variables, which
were normally distributed. The distribution of nonattuned mind-
mindedness was skewed because approximately 41.6% of the
fathers and 48.1% of the mothers did not make any nonattuned
comments at 12 and 30 months. Logarithm and square-root trans-
formations of the variables did not improve the distribution. We
ran the analyses with the untransformed variables. There were two
outlying scores (. j3.29j SDs) on the effortful control (Dinky toy)
task. Detected outliers in the outcome variable were Winsorized
by modifying their values to the closest observed values in the
range of , 3.29 SDs (Keselman et al., 2008, as cited in Tabach-
nick & Fidell, 2014).

Descriptives statistics and zero-order correlations for all study
variables are presented in Table 1 and Table 2. There were no sig-
nificant differences between boys and girls on any of the study
variables (all ps . .122), thus, sex was not included in the follow-
ing analyses.

Main Analyses

We tested whether mothers’ and fathers’ appropriate and non-
attuned mind-related comments averaged across 12 and 30
months predicted children’s self-regulation indexed through
physiological self-regulation, effortful control, and behavioral
self-regulation at 4 1/2 years. Figure 1 displays the standardized
path coefficients of this model. Table 3 presents the unstandar-
dized coefficients, standard errors, and p-values of the models.
Fathers’ appropriate mind-related comments predicted children’s
higher levels of temperamental effortful control, b = .19, p =
.030 and higher levels of behavioral self-regulation during the
Dinky toy task, b = .28, p = .004. Other paths from parental
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appropriate mind-related comments, including fathers’ appropri-
ate mind-related comments to physiological self-regulation and
all paths from mothers’ appropriate mind-related comments to
children’s self-regulation were not significant. Regarding paren-
tal nonattuned mind-related comments averaged across 12 and
30 months predicting children’s self-regulation at 4 1/2 years, we
found that paternal nonattuned mind-related comments predicted
lower baseline HRV at 4 1/2 years, b = �.24, p = .022. Maternal
and paternal nonattuned mind-related comments predicted lower
ratings of children’s temperamental effortful control, for mothers
b = �.33, p , .001, and for fathers b = �.23, p = .010. Maternal
and paternal nonattuned mind-related comments did not signifi-
cantly predict children’s behavioral self-regulation during the
Dinky toys task.

Exploratory Analyses

To explore the developmental timing of the effect of maternal and
paternal mind-mindedness on children’s self-regulation, we reran the
main models with appropriate and nonattuned mind-related comments
of mothers and fathers at 12 and 30 months separately (instead of with
the mean composite of 12 and 30 months) as some of these constructs
were not stable over time. Importantly, we ran separate models for
appropriate and nonattuned mind-related comments so to maintain
power to detect medium effect sizes. We chose to model mothers’ and
fathers’ mind-related comments together because this allowed us to
investigate the unique contribution of each parent’s mind-mindedness
to their children’s self-regulation. That is, we could investigate the
impact of one parent given the impact of the other parent. Also, moth-
ers’ and fathers’ mind-related comments were significantly correlated
with each other and modeling them in one model allowed us to

account for this. The results of these models are presented in Table 4
and Table 5. In the model with mothers’ and fathers’ appropriate
mind-related comments at 12 and 30 months, fathers’ appropriate
mind-related comments at 30 months predicted children’s higher levels
of behavioral self-regulation but not temperamental effortful control.
In the model with mothers’ and fathers’ nonattuned mind-related com-
ments, fathers’ nonattuned mind-related comments at 12 months pre-
dicted children’s lower physiological self-regulation. In addition, both
mothers’ and fathers’ nonattuned mind-related comments at 30 months
predicted lower ratings of children’s temperamental effortful control.
These analyses demonstrated that most of the significant associations
found in the main model remained significant. The only association
that was not replicated was the contribution of fathers’ appropriate
mind-related comments to children’s temperamental effortful control.
In addition, these analyses revealed at which point in child develop-
ment parental mind-mindedness matters for children’s self-regulation
—seemingly more so at 30 than at 12 months for temperamental
effortful control and behavioral self-regulation and more so at 12 than
at 30 months for physiological self-regulation.

Sensitivity Analyses

To check the robustness of our main analyses, we reran our mod-
els taking into account different analytical approaches. The results of
these analyses are presented in the online supplemental materials.

First, we reran our exploratory models with appropriate and non-
attuned mind-related comments measured at 12 and 30 months for
mothers and fathers separately. The results of these models are pre-
sented in Table S1 for mothers and Table S2 for fathers (in the
online supplemental material). These analyses showed that all the
significant effects remained significant. In addition, new significant

Table 2
Correlations Between Parental Mind-Mindedness and Children’s Self-Regulation

Measured variable 1 2 3 4 5 6

1. Mothers’ appropriate MRC (12 and 30 months)
2. Fathers’ appropriate MRC (12 and 30 months) .14
3. Mothers’ nonattuned MRC (12 and 30 months) �.07 .00
4. Fathers’ nonattuned MRC (12 and 30 months) .01 .17 .17
5. Physiological self-regulation at 4 1/2 years �.06 �.13 �.24* �.30*
6. Behavioral self-regulation at 4 1/2 years �.08 .21* �.05 �.08 .17
7. Effortful control (CBQ) at 4 1/2 years �.08 .10 �.27** �.24* .25* .31**

Note. MRC = mind-related comments; CBQ = Children’s Behavior Questionnaire.
* p , .050. ** p , .010.

Table 1
Descriptive Statistics

Measured variable N M (SD) % Range

Parents
Mothers’ appropriate MRC (12 and 30 months) 117 4.37 (2.35) 0–13
Fathers’ appropriate MRC (12 and 30 months) 118 4.65 (2.42) 0–12
Mothers’ nonattuned MRC (12 and 30 months) 117 0.32 (0.45) 0–3
Fathers’ nonattuned MRC (12 and 30 months) 118 0.60 (0.95) 0–6

Children
Physiological self-regulation at 4 1/2 years 88 41.64 (20.83) 9.22–104.97
Behavioral self-regulation at 4 1/2 years 109 �.001 (0.67) �1.26–2.19
Temperamental effortful control at 4 1/2 years 110 4.81 (0.72) 2.75–6.00

Note. MRC = mind-related comments.
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effects occurred: maternal nonattuned mind-related comments at 30
months predicted children’s lower physiological self-regulation.
Also, next to the significant effect of maternal nonattuned mind-
related comments at 30 months on children’s lower temperamental
effortful control, the effect of maternal appropriate mind-related
comments at 12 months also became significant and predicted
children’s lower physiological self-regulation.
Second, because we know that parental mind-mindedness

influences self-regulation already in infancy (Zeegers et al.,
2018), we also reran the main analyses controlling for indices of
self-regulation in infancy. In these models we added basal HRV
and early indices of temperamental self-regulation (i.e., the Ori-
enting/Regulation scale of the Infant Behavior Questionnaire–
Revised, Gartstein & Rothbart, 2003) reported by their parents
when children were 12 months old. Behavioral self-regulation
with a Dinky toy task is typically not measured this early in child

development, and thus, we did not measure it at this age in the
current study. All the results remained after controlling for base-
line HRV and early indices of temperamental self-regulation at
12 months (for details, see online supplemental material Table
S3 and S4). In addition, a significant effect for maternal nonat-
tuned mind-related comments predicting lower physiological
self-regulation occurred.

Finally, to check the joint influence of mothers’ and fathers’
mind-related comments (i.e., whether the effects of one parent’s
mind-related comments on children’s self-regulation depend on
the percent of mind-related comments of the other parent), we
reran the analyses adding an interaction term between mothers’
and fathers’ mind-related comments, separately for the models
with appropriate and nonattuned mind-related comments. In both
models, the interaction between mothers’ and fathers’ appropriate/
nonattuned mind-related comments did not significantly predict

Figure 1
Path Model With Standardized Coefficients of Maternal and Paternal Appropriate
Mind-Mindedness Averaged Across 12 and 30 Months Predicting Children’s Self-
Regulation at 4 1/2 Years

-.05

-.23*

Appropriate

MRC mothers

12 and 30 m

Appropriate

MRC fathers

12 and 30 m

Physiological

self-regulation

4 ½ y

-.05

-.24*

Behavioral

self-regulation

4 ½ y

-.12

Temperament

effortful

control

4 ½ y

.14

.19*

Nonattuned

MRC mothers

12 and 30 m

-.20

-.11

.13

.28**

.25*

-.11

-.33**

.14

.01

.18

-.15

-.00

-.06

Nonattuned

MRC fathers

12 and 30 m

.17

Note. Outcomes are modeled as endogenous variables and the correlation between their
errors was modeled. MRC = mind-related comments.
* p , .050. ** p , .010.

Table 3
Unstandardized Parameters for Mothers’ and Fathers’ Appropriate and Nonattuned Mind-Related Comments Predicting Child
Self-Regulation

Physiological self-regulation at
4 1/2 years

Temperamental effortful control at
4 1/2 years

Behavioral self-regulation at
4 1/2 years

Predictors B (SE) p B (SE) p B (SE) p

Mothers’ appropriate MRC (12 and 30 months) �1.35 (2.61) .604 �0.14 (0.08) .091 �0.09 (0.08) .238
Fathers’ appropriate MRC (12 and 30 months) �1.35 (2.58) .600 0.17 (0.08) .030 0.23 (0.08) .004
Mothers’ nonattuned MRC (12 and 30 months) �5.06 (2.60) .051 �.30 (0.08) ,.001 �.09 (0.08) .242
Fathers’ nonattuned MRC (12 and 30 months) �5.66 (2.47) .022 �.20 (0.08) .010 �.09 (0.07) .205

Note. MRC = mind-related comments.
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any of the self-regulation indices of the child (for details, see
online supplemental material, Tables S5 and S6).

Discussion

Here, we aimed to investigate the unique role of mothers’ and
fathers’ mind-mindedness in preschool-aged children’s self-regulation.
We found that higher levels of fathers’ appropriate mind-related com-
ments in infancy and toddlerhood predicted children’s better tempera-
mental effortful control and behavioral self-regulation at preschool
age. Furthermore, we found that both for mothers and fathers, higher
levels of nonattuned mind-related comments in infancy and toddler-
hood predicted children’s lower physiological self-regulation and tem-
peramental effortful control at the preschool age. The findings were
robust and held after controlling for indices of self-regulation in
infancy. This suggests that parents, with their use of appropriate or
nonattuned mind-related comments in the first years of their child’s
life, may improve or worsen their children’s self-regulation.
As expected, parents’ appropriate mind-related comments predicted

higher child self-regulation and nonattuned mind-related comments
predicted lower child self-regulation. This is in line with accumulating
evidence that parental mind-mindedness contributes to children’s vari-
ous abilities reflecting self-regulation, such as regulating physiological
arousal (Zeegers et al., 2018), executive functioning (Bernier et al.,
2010), inhibitory control (Cheng et al., 2018; Gagné et al., 2018), and
delay of gratification (Senehi et al., 2018). Our study adds to this line
of evidence by showing the unique contributions of mothers’ and
fathers’ mind-related comments in infancy and toddlerhood on dif-
ferent aspects of self-regulation (physiological and behavioral self-
regulation, and temperamental effortful control) at preschool age.
Contrary to our expectations, we found that only paternal but

not maternal appropriate mind-related comments predicted better

self-regulation in preschoolers, and more specifically behavioral
aspects of self-regulation and temperamental effortful control,
although the latter was not robust. As expected, both mothers’ and
fathers’ nonattuned mind-related comments predicted lower self-
regulation, specifically physiological self-regulation (although the
results for mothers were less robust) and temperamental effortful
control. First of all, these results underline the importance of
fathers’ mind-reading abilities and suggest that fathers’ level of
mind-mindedness could positively as well as negatively influence
their child’s self-regulation, depending on how often and how accu-
rate fathers read their child’s mind. We did not find robust evidence
that mothers’ ability to read their child’s mind appropriately helps
children better self-regulate at preschool age. It is possible that
mothers’ appropriate reading of their children’s minds has an im-
portant role in children’s self-regulation early on, in infancy. Our
previous findings from the same longitudinal study indeed found
that mothers’ appropriate mind-related comments at 4 months pre-
dicted higher baseline HRV of 12-month-old infants (Zeegers et al.,
2018). It may be that once this early influence of mothers’ mind-
mindedness on infants’ self-regulation is established, mothers’
appropriate mind-mindedness does not further influence the devel-
opment of children’s self-regulation beyond infancy.

Fathers’ appropriate mind-related comments were not as stable
from infancy to toddlerhood as mothers’ appropriate mind-related
comments. For some father-child dyads, the quality of their relation-
ship may change later in child development due to several reasons
(e.g., typical division of caregiving role, maternity leave, breastfeed-
ing, see also Zeegers et al., 2018). It may be, thus, that for these
fathers, appropriate mind-related comments become important for
their children’s outcomes only later in child development, when their
mind-mindedness becomes stable. Similar effects have been reported
in a study that found that fathers’ appropriate mind-related comments

Table 4
Unstandardized and Standardized Parameters for Mothers’ and Fathers’ Appropriate Mind-Related Comments at 12 and 30 Months
Predicting Child Self-Regulation

Physiological self-regulation at
4 1/2 years

Temperamental effortful control at
4 1/2 years

Behavioral self-regulation at
4 1/2 years

Predictors B (SE) b p B (SE) b p B (SE) b p

Mothers’ appropriate MRC 12 months 5.19 (7.38) .08 .482 �4.75 (2.35) �.21 .044 �0.91 (2.16) �.04 .673
Fathers’ appropriate MRC 12 months 0.94 (6.55) .02 .886 2.17 (2.11) .10 .303 2.03 (1.92) .11 .292
Mothers’ appropriate MRC 30 months �8.90 (10.25) �.10 .386 0.43 (3.30) .01 .896 �2.33 (2.99) �.08 .435
Fathers’ appropriate MRC 30 months �15.01 (10.67) �.15 .159 �0.03 (3.43) �.00 .993 6.60 (3.10) .21 .033

Note. MRC = mind-related comments.

Table 5
Unstandardized and Standardized Parameters for Mothers’ and Fathers’ Nonattuned Mind-Related Comments at 12 and 30 Month
Predicting Child Self-Regulation

Physiological self-regulation at
4 1/2 years

Temperamental effortful control at
4 1/2 years

Behavioral self-regulation at
4 1/2 years

Predictors B (SE) b p B (SE) b p B (SE) b p

Mothers’ nonattuned MRC 12 months �34.68 (35.29) �.10 .326 �15.58 (10.76) �.13 .148 �12.64 (10.96) �.12 .249
Fathers’ nonattuned MRC 12 months �39.06 (17.08) �.24 .022 �3.61 (5.27) �.06 .493 �8.17 (5.32) �.16 .125
Mothers’ nonattuned MRC 30 months �54.00 (48.62) �.12 .267 �35.61 (14.86) �.23 .017 2.17 (15.02) .02 .885
Fathers’ nonattuned MRC 30 months �32.46 (35.73) �.10 .364 �37.64 (10.84) �.32 ,.001 4.31 (11.00) .04 .695

Note. MRC = mind-related comments.
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in toddlerhood predicted children’s behavioral problems at preschool
age, suggesting that fathers’ mind-mindedness indeed, has an impor-
tant role later in child development (Colonnesi et al., 2019).
Our results taken together with the previous study on fathers’ and

mothers’ mind-mindedness and children’s self-regulation in infancy
(Zeegers et al., 2018) suggest that mothers and fathers both influence
the development of their child’s self-regulatory abilities, but they do
so at different child ages—mothers at a younger age than fathers.
This might have to do with the developmental stage and accompany-
ing needs of the child that differ throughout childhood. Research
shows that mothers and fathers, in general, have different interaction
styles with their young children (i.e., calm/predictable vs. active/stim-
ulating; Möller et al., 2013). In early infancy, a major goal regarding
self-regulation is that the nervous system develops a way to organize
basic sensory stimuli in the environment (e.g., Lickliter, 2011). This
means that infants may benefit the most from caregivers who keep
them from being overaroused by being calm, predictable and aware
of overstimulation. In toddlerhood and preschool, good self-regulation
requires the child to learn that demands and wishes cannot always be
readily met, such as wanting to touch a present that the child just
received. To inhibit behavior, preschoolers need to be able to down-
regulate their feelings of excitement and curiosity. It may be that care-
givers who cause excitement and emotional arousal, and are relatively
more unpredictable, impact this particular ability to a larger extent.
Hence, having a parent who evokes but also frequently notices a
child’s positive or negative arousal during play may particularly affect
self-regulation in toddlerhood and preschool. Since we know from
research on paternal caregiving styles that fathers (in general) have a
more active, arousal-evoking interaction style (Möller et al., 2013),
this might tentatively explain our findings concerning paternal appro-
priate mind-related comments.
Regarding different indices of self-regulation, parents’ appropriate

mind-related comments predicted better temperamental effortful con-
trol and behavioral self-regulation. In contrast, parents’ nonattuned
mind-related comments predicted lower physiological self-regulation
and temperamental effortful control. Although we found that physio-
logical self-regulation, temperamental effortful control, and behav-
ioral self-regulation are associated with each other, each of these
indices reflect unique capacities of self-regulation. This may be the
reason as to why appropriate mind-related comments might be
related to one and nonattuned mind-related comments to other meas-
ures of self-regulation. Unlike physiological self-regulation, which
begins to develop in infancy but is unconscious and automatic (i.e.,
bottom-up processes; Nigg, 2013), behavioral self-regulation requires
the child to suppress a dominant behavior and to perform, instead of
it, a subdominant behavior (Kochanska et al., 2000). To do so, the
child needs to intentionally delay their action and comply with the
rules (Nigg, 2013). This ability is known to develop later in child de-
velopment, during toddlerhood and early childhood years (Kochan-
ska et al., 2001). It seems that reflecting appropriately upon the
child’s mind, especially when done by the father, supports this top-
down intentional and conscious self-regulation of the child, which
allows them to comply with social rules and expectations. It is likely,
thus, that a mentalizing father, who appropriately reads and com-
ments on a wide range of children’s thoughts, wishes, and emotions
provides his child with an opportunity to learn about the self and their
own mind, which can help the child organize and regulate their inter-
nal states intentionally. A similar finding that fathers’ appropriate

mind-related comments influence children’s intentional behavioral
self-regulation has been reported before (Gagné et al., 2018).

Also, these results may appear because appropriate and nonat-
tuned mind-related comments reflect two orthogonal dimensions
(Meins et al., 2003, 2012). The results of this study indeed under-
line that the frequency and accuracy of mind-related comments
seem to reflect unique dimensions of mentalizing as they influence
different child outcomes, and should be incorporated both when
predicting children’s development.

We found that high levels of nonattuned mind-mindedness of moth-
ers and fathers are related to lower child self-regulation indexed
through baseline HRV and temperamental effortful control. The effect
of mothers’ nonattuned mind-mindedness on physiological self-
regulation was not robust as it did not hold in all analyses. Both physi-
ological self-regulation and temperamental effortful control involve
an unintentional, biologically based capacity for self-regulation, which
may, as our results indicate, worsen with time when parents con-
stantly misinterpret children’s mental states. It seems, thus, that paren-
tal nonattuned mind-related comments pose risk to children’s healthy
socioemotional development. This is in line with findings that showed
that parental nonattuned mind-related comments are related to poorer
physiological self-regulation in infancy (Zeegers et al., 2018) and that
higher levels of nonattuned mind-related comments contribute to diffi-
culties in child socioemotional development in general. For example,
higher levels of nonattuned mind-related comments have been found
to predict insecure attachment (Zeegers et al., 2017), lower social
competence, and externalizing problems at the preschool age (Colon-
nesi et al., 2019). Misinterpreting a child’s thoughts, wishes, and emo-
tions likely translates into nonattuned attempts to help the child
regulate their arousal and behaviors (e.g., Crucianelli et al., 2019).
Thus, the child is left with no opportunity to learn from the caregiver
how to understand their internal states and organize their behavioral
responses. Also, being consistently misinterpreted by an important
person, in this case, parent, may be related to frustration, anxiety, or
intense emotional responses, which all preclude good self-regulation.
These may be the reasons why particularly the presence of nonattuned
mind-related comments impedes the development of self-regulation.

Finally, when looking at the developmental timing of the mind-
mindedness effects on children’s self-regulation, it can be seen that
the most effects occurred in toddlerhood, when children were 30
months old. Only for physiological self-regulation did the effects
occur at 12 months. We did not have specific a priori hypotheses
about the developmental timing of the effects. Nevertheless, it is
interesting to note that our results confirm previous findings showing
that parental mind-mindedness in the first year of children’s life plays
an important role in physiological self-regulation (Zeegers et al.,
2018) also beyond infancy. Parental mind-mindedness in toddler-
hood, however, seems to be more important for preschool children’s
temperamental effortful control and behavioral self-regulation. It is at
the toddlerhood age that conscious and intentional self-regulation
starts to develop and it may be that it is most supported by mind-
mindedness expressed in the same developmental period.

The present study has several strengths including its focus on a
novel question about the influence of parental early mind-mindedness
on children’s self-regulation at preschool age—the period when self-
regulation is expected to become stable across children. Our study also
employs a prospective design, multiple measures of self-regulation
that capture different regulatory capacities, and includes both moth-
ers and fathers allowing us to test their unique contribution to child
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socioemotional development. Importantly, our sensitivity analyses in
which we took different approaches to analyze the data showed that
the prospective associations found in the main models are robust and
are not model-specific. The only result that appeared less robust was
the effect of paternal appropriate min-related comments on tempera-
mental effortful control and maternal nonattuned mind-related com-
ments on children’s lower physiological regulation as we noted above.
This study is not without limitations. First, our sample mostly con-

sisted of relatively highly educated Dutch White parents with relatively
high socioeconomic status, which precludes us from generalizing our
findings to families with lower education and socioeconomic status
and different cultural backgrounds. It may be that in families with
lower socioeconomic status and different cultural backgrounds, mind-
mindedness has a different influence on children’s self-regulation. For
example, past studies have found that mind-mindedness in infancy has
the strongest effect on children’s later internalizing and externalizing
problems (Meins et al., 2013) and educational attainment (Meins et al.,
2019) specifically in families from low socioeconomic backgrounds.
As these outcomes are related to self-regulation, it can be expected that
stronger associations between mind-mindedness and self-regulation
would be found in children of parents with low socioeconomic status.
Future research should, thus, focus on including families with diverse
socioeconomic backgrounds when studying the effects of mind-mind-
edness on child development. Also, although we used a prospective
design, we could not infer causality with our design. To test if parental
mind-mindedness causes better or worse self-regulation in children, ex-
perimental designs, in which parental mind-mindedness is manipulated,
are needed in the future. Finally, although we collected data for both
mothers and fathers, the design of our study did not allow us to take
into account that mothers and fathers are nested within a family. Thus,
we were not able to investigate to what extent the concordance of
mind-mindedness within a couple predicts children’s self-regulation.
Future studies should investigate this important question.
Our findings about the significant role of parental early mind-

mindedness for children’s later self-regulation bear important impli-
cations for clinical practice and parents’ daily family functioning.
First, interventions and prevention programs for children at high risk
for developing problems with self-regulation and consequent psy-
chopathology may focus on training parents to improve their mental-
izing related to the child in infancy and toddlerhood. In addition, it
would be especially important to reduce nonattuned mind-related
comments to the child as our study shows that these negatively
affect children’s self-regulatory capacities.
In conclusion, this study adds to the accumulating evidence on

the importance of parental mind-mindedness in children’s socioe-
motional development. The results of this study extend prior knowl-
edge by showing that early parental mind-mindedness influences
different aspects of children’s self-regulation at preschool age. Spe-
cifically, we found that more appropriate mind-related comments of
fathers in infancy and toddlerhood contribute to children’s better
ability to consciously and intentionally regulate their behaviors
according to social rules at preschool age. Nonattuned mind-related
comments of both parents contributed to lower capacity to physio-
logically regulate arousal and to lower temperamental effortful con-
trol at preschool age. Considering the important role of parental
mind-mindedness in child socioemotional development, efforts to
improve parents’ capacity to appropriately read their child’s mind
on a daily basis should be a priority as this may help them in raising
mentally healthy children.

References

Alkon, A., Lippert, S., Vujan, N., Rodriquez, M. E., Boyce, W. T., &
Eskenazi, B. (2006). The ontogeny of autonomic measures in 6- and 12-
month-old infants. Developmental Psychobiology, 48(3), 197–208.
https://doi.org/10.1002/dev.20129

Appelhans, B. M., & Luecken, L. J. (2006). Heart rate variability as an
index of regulated emotional responding. Review of General Psychol-
ogy, 10(3), 229–240. https://doi.org/10.1037/1089-2680.10.3.229

Arbuckle, J. L., Marcoulides, G. A., & Schumacker, R. E. (1996). Full in-
formation estimation in the presence of incomplete data. In G. A.
Marcoulides & R. E. Schumacker (Eds.), Advanced structural equation
modeling: Issues and techniques (pp. 243–277). Psychology Press.

Bartsch, K., & Wellman, H. M. (1995). Children talk about the mind.
Oxford University Press. https://doi.org/10.1002/1520-6807(199601)33:
1,87:AID-PITS2310330105.3.0.CO;2-C

Bernier, A., Carlson, S. M., & Whipple, N. (2010). From external regula-
tion to self-regulation: Early parenting precursors of young children’s
executive functioning. Child Development, 81(1), 326–339. https://doi
.org/10.1111/j.1467-8624.2009.01397.x

Blankson, A. N., O’Brien, M., Leerkes, E. M., Marcovitch, S., & Calkins,
S. D. (2012). Differentiating processes of control and understanding in
the early development of emotion and cognition. Social Development,
21(1), 1–20. https://doi.org/10.1111/j.1467-9507.2011.00593.x

Bögels, S. M., & Perotti, E. C. (2011). Does father know best? A formal
model of the paternal influence on childhood social anxiety. Journal of
Child and Family Studies, 20(2), 171–181. https://doi.org/10.1007/
s10826-010-9441-0

Bögels, S., & Phares, V. (2008). Fathers’ role in the etiology, prevention and
treatment of child anxiety: A review and new model. Clinical Psychology
Review, 28(4), 539–558. https://doi.org/10.1016/j.cpr.2007.07.011

Bornstein, M. H., & Suess, P. E. (2000). Physiological self-regulation and infor-
mation processing in infancy: Cardiac vagal tone and habituation. Child De-
velopment, 71(2), 273–287. https://doi.org/10.1111/1467-8624.00143

Buss, K. A., & Goldsmith, H. H. (1998). Fear and anger regulation in infancy:
Effects on the temporal dynamics of affective expression. Child Develop-
ment, 69(2), 359–374. https://doi.org/10.1111/j.1467-8624.1998.tb06195.x

Carpendale, J. I., & Lewis, C. (2004). Constructing an understanding of
mind: The development of children’s social understanding within social
interaction. Behavioral and Brain Sciences, 27(1), 79–96. https://doi
.org/10.1017/S0140525X04000032

Casey, R. J., & Fuller, L. L. (1994). Maternal regulation of children’s emo-
tions. Journal of Nonverbal Behavior, 18(1), 57–89. https://doi.org/10
.1007/BF02169079

Champely, S. (2018). pwr: Basic functions for power analysis (R package
version 1.2-2). https://CRAN.R-project.org/package=pwr

Cheng, N., Lu, S., Archer, M., & Wang, Z. (2018). Quality of maternal
parenting of 9-month-old infants predicts executive function perform-
ance at 2 and 3 years of age. Frontiers in Psychology, 8, 2293. https://
doi.org/10.3389/fpsyg.2017.02293

Cole, P. M., Dennis, T. A., Smith-Simon, K. E., & Cohen, L. H. (2009).
Preschoolers’ emotion regulation strategy understanding: Relations with
emotion socialization and child self-regulation. Social Development,
18(2), 324–352. https://doi.org/10.1111/j.1467-9507.2008.00503.x

Colonnesi, C., Zeegers, M. A. J., Majdand�zi�c, M., van Steensel, F. J. A., &
Bögels, S. M. (2019). Fathers’ and mothers’ early mind-mindedness pre-
dicts social competence and behavior problems in childhood. Journal of
Abnormal Child Psychology, 47(9), 1421–1435. https://doi.org/10.1007/
s10802-019-00537-2

Cooley, C. H. (1902). Human nature and the social order. Scribner.
Crucianelli, L., Wheatley, L., Filippetti, M. L., Jenkinson, P. M., Kirk, E.,

& Fotopoulou, A. K. (2019). The mindedness of maternal touch: An
investigation of maternal mind-mindedness and mother-infant touch
interactions. Developmental Cognitive Neuroscience, 35, 47–56. https://
doi.org/10.1016/j.dcn.2018.01.010

PARENTS’ MIND-MINDEDNESS AND CHILD SELF-REGULATION 2137

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.1002/dev.20129
https://doi.org/10.1037/1089-2680.10.3.229
https://doi.org/10.1002/1520-6807(199601)33:187:AID-PITS23103301053.0.CO;2-C
https://doi.org/10.1002/1520-6807(199601)33:187:AID-PITS23103301053.0.CO;2-C
https://doi.org/10.1111/j.1467-8624.2009.01397.x
https://doi.org/10.1111/j.1467-8624.2009.01397.x
https://doi.org/10.1111/j.1467-9507.2011.00593.x
https://doi.org/10.1007/s10826-010-9441-0
https://doi.org/10.1007/s10826-010-9441-0
https://doi.org/10.1016/j.cpr.2007.07.011
https://doi.org/10.1111/1467-8624.00143
https://doi.org/10.1111/j.1467-8624.1998.tb06195.x
https://doi.org/10.1017/S0140525X04000032
https://doi.org/10.1017/S0140525X04000032
https://doi.org/10.1007/BF02169079
https://doi.org/10.1007/BF02169079
https://CRAN.R-project.org/package=pwr
https://doi.org/10.3389/fpsyg.2017.02293
https://doi.org/10.3389/fpsyg.2017.02293
https://doi.org/10.1111/j.1467-9507.2008.00503.x
https://doi.org/10.1007/s10802-019-00537-2
https://doi.org/10.1007/s10802-019-00537-2
https://doi.org/10.1016/j.dcn.2018.01.010
https://doi.org/10.1016/j.dcn.2018.01.010


Davies, P. L., Segalowitz, S. J., & Gavin, W. J. (2004). Development of
response-monitoring ERPs in 7- to 25-year-olds. Developmental Neuro-
psychology, 25(3), 355–376. https://doi.org/10.1207/s15326942dn2503_6

de Ridder, D. T. D., Lensvelt-Mulders, G., Finkenauer, C., Stok, F. M., &
Baumeister, R. F. (2012). Taking stock of self-control: A meta-analysis
of how trait self-control relates to a wide range of behaviors. Personality
and Social Psychology Review, 16(1), 76–99. https://doi.org/10.1177/
1088868311418749

Dewar, K., & Xu, F. (2009). Do early nouns refer to kinds or distinct
shapes? Evidence from 10-month-old infants. Psychological Science,
20(2), 252–257. https://doi.org/10.1111/j.1467-9280.2009.02278.x

Diamond, A. (2013). Executive functions. Annual Review of Psychology,
64(1), 135–168. https://doi.org/10.1146/annurev-psych-113011-143750

Eisenberg, N. (2000). Emotion, regulation, and moral development. An-
nual Review of Psychology, 51(1), 665–697. https://doi.org/10.1146/
annurev.psych.51.1.665

Eisenberg, N. (2005). Temperamental effortful control (self-regulation).
In: R. E. Tremblay, R. G. Barr, R. DeV. Peters (Eds.), Encyclopedia on
early childhood development [online]. Centre of Excellence for Early
Childhood Development. Retrieved from http://www.child-encyclopedia
.com/documents/EisenbergANGxp-Temperament.pdf

Eisenberg, N., Valiente, C., Fabes, R. A., Smith, C. L., Reiser, M.,
Shepard, S. A., Losoya, S. H., Guthrie, I. K., Murphy, B. C., &
Cumberland, A. J. (2003). The relations of effortful control and ego con-
trol to children’s resiliency and social functioning. Developmental Psy-
chology, 39(4), 761–776. https://doi.org/10.1037/0012-1649.39.4.761

Eisenberg, N., Zhou, Q., Spinrad, T. L., Valiente, C., Fabes, R. A., &
Liew, J. (2005). Relations among positive parenting, children’s effortful
control, and externalizing problems: A three-wave longitudinal study.
Child Development, 76(5), 1055–1071. https://doi.org/10.1111/j.1467-
8624.2005.00897.x

Fonagy, P., Gergely, G., Jurist, E. L., & Target, M. (2002). Affect regula-
tion, mentalization, and the development of the self. Other Press. https://
doi.org/10.4324/9780429471643

Gagné, C., Bernier, A., & McMahon, C. A. (2018). The role of paternal
mind-mindedness in preschoolers’ self-regulated conduct. Infant and
Child Development, 27(3), e2081. https://doi.org/10.1002/icd.2081

Gartstein, M. A., & Rothbart, M. K. (2003). Studying infant temperament
via the revised infant behavior questionnaire. Infant Behavior & Devel-
opment, 26(1), 64–86. https://doi.org/10.1016/S0163-6383(02)00169-8

Grazzani, I., Ornaghi, V., Agliati, A., & Brazzelli, E. (2016). How to foster
toddlers’ mental-state talk, emotion understanding, and prosocial behav-
ior: A conversation-based intervention at nursery school. Infancy, 21(2),
199–227. https://doi.org/10.1111/infa.12107

Grolnick, W. S., & Farkas, M. (2002). Parenting and the development of
children’s self-regulation. In M. H. Bornstein (Ed.), Handbook of Parent-
ing: Vol. 5. Practical issues in parenting (2nd ed., pp. 89–110). Erlbaum.

Gusdorf, L. M., Karreman, A., van Aken, M. A., Dekovi�c, M., & van Tuijl,
C. (2011). The structure of effortful control in preschoolers and its rela-
tion to externalizing problems. British Journal of Developmental Psychol-
ogy, 29(Pt 3), 612–634. https://doi.org/10.1348/026151010X526542

Holzman, J. B., & Bridgett, D. J. (2017). Heart rate variability indices as
bio-markers of top-down self-regulatory mechanisms: A meta-analytic
review. Neuroscience and Biobehavioral Reviews, 74(Pt. A), 233–255.
https://doi.org/10.1016/j.neubiorev.2016.12.032

Jeannerod, M. (2003). The mechanism of self-recognition in humans.
Behavioural Brain Research, 142(1–2), 1–15. https://doi.org/10.1016/
S0166-4328(02)00384-4

Karoly, P. (1993). Mechanisms of self-regulation: A systems view. Annual
Review of Psychology, 44(1), 23–52. https://doi.org/10.1146/annurev.ps
.44.020193.000323

Karreman, A., Van Tuijl, C., van Aken, M. A., & Dekovi�c, M. (2006). Par-
enting and self-regulation in preschoolers: A meta-analysis. Infant and
Child Development, 15(6), 561–579. https://doi.org/10.1002/icd.478

Kline, R. B. (2015). Principles and practice of structural equation model-
ing (4th ed.). Guilford Press.

Kochanska, G. (1993). Toward a synthesis of parental socialization and
child temperament in early development of conscience. Child Develop-
ment, 64(2), 325–347. https://doi.org/10.2307/1131254

Kochanska, G., & Knaack, A. (2003). Effortful control as a personality
characteristic of young children: Antecedents, correlates, and conse-
quences. Journal of Personality, 71(6), 1087–1112. https://doi.org/10
.1111/1467-6494.7106008

Kochanska, G., Aksan, N., & Koenig, A. L. (1995). A longitudinal study
of the roots of preschoolers’ conscience: Committed compliance and
emerging internalization. Child Development, 66(6), 1752–1769. https://
doi.org/10.2307/1131908

Kochanska, G., Coy, K. C., & Murray, K. T. (2001). The development of
self-regulation in the first four years of life. Child Development, 72(4),
1091–1111. https://doi.org/10.1111/1467-8624.00336

Kochanska, G., Murray, K. T., & Harlan, E. T. (2000). Effortful control in
early childhood: Continuity and change, antecedents, and implications
for social development. Developmental Psychology, 36(2), 220–232.
https://doi.org/10.1037/0012-1649.36.2.220

Kochanska, G., Murray, K., Jacques, T. Y., Koenig, A. L., & Vandegeest,
K. A. (1996). Inhibitory control in young children and its role in emerg-
ing internalization. Child Development, 67(2), 490–507. https://doi.org/
10.2307/1131828

Lamb, M. E. (2000). The history of research on father involvement: An
overview. Marriage & Family Review, 29(2–3), 23–42. https://doi.org/
10.1300/J002v29n02_03

Lickliter, R. (2011). The integrated development of sensory organization.
Clinics in Perinatology, 38(4), 591–603. https://doi.org/10.1016/j.clp
.2011.08.007

Lindquist, K. A., MacCormack, J. K., & Shablack, H. (2015). The role of lan-
guage in emotion: Predictions from psychological constructionism. Fron-
tiers in Psychology, 6, 444. https://doi.org/10.3389/fpsyg.2015.00444

Marcovitch, S., Leigh, J., Calkins, S. D., Leerks, E. M., O'Brien, M., &
Blankson, A. N. (2010). Moderate vagal withdrawal in 3.5-year-old children
is associated with optimal performance on executive function tasks. Develop-
mental Psychobiology, 52(6), 603–608. https://doi.org/10.1002/dev.20462

Martins, E. C., Soares, I., Martins, C., & Osório, A. (2016). Infants’ style of
emotion regulation with their mothers and fathers: Concordance between
parents and the contribution of father–infant interaction quality. Social
Development, 25(4), 812–827. https://doi.org/10.1111/sode.12171

Meins, E. (1997). Security of attachment and maternal tutoring strategies:
Interaction within the zone of proximal development. British Journal of
Developmental Psychology, 15(2), 129–144. https://doi.org/10.1111/j
.2044-835X.1997.tb00730.x

Meins, E. (2013). Sensitive attunement to infants’ internal states: Operational-
izing the construct of mind-mindedness. Attachment & Human Develop-
ment, 15(5–6), 524–544. https://doi.org/10.1080/14616734.2013.830388

Meins, E., & Fernyhough, C. (2015). Mind-mindedness coding manual
(Unpublished manuscript). University of York.

Meins, E., Centifanti, L. C. M., Fernyhough, C., & Fishburn, S. (2013).
Maternal mind-mindedness and children’s behavioral difficulties: Mitigat-
ing the impact of low socioeconomic status. Journal of Abnormal Child
Psychology, 41(4), 543–553. https://doi.org/10.1007/s10802-012-9699-3

Meins, E., Fernyhough, C., & Centifanti, L. C. M. (2019). Mothers’ early
mind-mindedness predicts educational attainment in socially and eco-
nomically disadvantaged British children. Child Development, 90(4),
e454–e467. https://doi.org/10.1111/cdev.13028

Meins, E., Fernyhough, C., de Rosnay, M., Arnott, B., Leekam, S. R., &
Turner, M. (2012). Mind-mindedness as a multidimensional construct:
Appropriate and nonattuned mind-related comments independently pre-
dict infant–mother attachment in a socially diverse sample. Infancy,
17(4), 393–415. https://doi.org/10.1111/j.1532-7078.2011.00087.x

2138 NIKOLI�C ET AL.

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.1207/s15326942dn2503_6
https://doi.org/10.1177/1088868311418749
https://doi.org/10.1177/1088868311418749
https://doi.org/10.1111/j.1467-9280.2009.02278.x
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1146/annurev.psych.51.1.665
https://doi.org/10.1146/annurev.psych.51.1.665
http://www.child-encyclopedia.com/documents/EisenbergANGxp-Temperament.pdf
http://www.child-encyclopedia.com/documents/EisenbergANGxp-Temperament.pdf
https://doi.org/10.1037/0012-1649.39.4.761
https://doi.org/10.1111/j.1467-8624.2005.00897.x
https://doi.org/10.1111/j.1467-8624.2005.00897.x
https://doi.org/10.4324/9780429471643
https://doi.org/10.4324/9780429471643
https://doi.org/10.1002/icd.2081
https://doi.org/10.1016/S0163-6383(02)00169-8
https://doi.org/10.1111/infa.12107
https://doi.org/10.1348/026151010X526542
https://doi.org/10.1016/j.neubiorev.2016.12.032
https://doi.org/10.1016/S0166-4328(02)00384-4
https://doi.org/10.1016/S0166-4328(02)00384-4
https://doi.org/10.1146/annurev.ps.44.020193.000323
https://doi.org/10.1146/annurev.ps.44.020193.000323
https://doi.org/10.1002/icd.478
https://doi.org/10.2307/1131254
https://doi.org/10.1111/1467-6494.7106008
https://doi.org/10.1111/1467-6494.7106008
https://doi.org/10.2307/1131908
https://doi.org/10.2307/1131908
https://doi.org/10.1111/1467-8624.00336
https://doi.org/10.1037/0012-1649.36.2.220
https://doi.org/10.2307/1131828
https://doi.org/10.2307/1131828
https://doi.org/10.1300/J002v29n02_03
https://doi.org/10.1300/J002v29n02_03
https://doi.org/10.1016/j.clp.2011.08.007
https://doi.org/10.1016/j.clp.2011.08.007
https://doi.org/10.3389/fpsyg.2015.00444
https://doi.org/10.1002/dev.20462
https://doi.org/10.1111/sode.12171
https://doi.org/10.1111/j.2044-835X.1997.tb00730.x
https://doi.org/10.1111/j.2044-835X.1997.tb00730.x
https://doi.org/10.1080/14616734.2013.830388
https://doi.org/10.1007/s10802-012-9699-3
https://doi.org/10.1111/cdev.13028
https://doi.org/10.1111/j.1532-7078.2011.00087.x


Meins, E., Fernyhough, C., Fradley, E., & Tuckey, M. (2001). Rethinking
maternal sensitivity: Mothers’ comments on infants’ mental processes pre-
dict security of attachment at 12 months. Journal of Child Psychology and
Psychiatry, 42(5), 637–648. https://doi.org/10.1111/1469-7610.00759

Meins, E., Fernyhough, C., Wainwright, R., Clark-Carter, D., Das Gupta, M.,
Fradley, E., & Tuckey, M. (2003). Pathways to understanding mind: Con-
struct validity and predictive validity of maternal mind-mindedness. Child
Development, 74(4), 1194–1211. https://doi.org/10.1111/1467-8624.00601

Molenkamp, B. (2011). VSRRP98 Manual, Version 8.0. University of
Amsterdam.

Möller, E. L., Majdand�zi�c, M., de Vente, W., & Bögels, S. M. (2013). The
evolutionary basis of sex differences in parenting and its relationship
with child anxiety in Western societies. Journal of Experimental Psy-
chopathology, 4(2), 88–117. https://doi.org/10.5127/jep.026912

Nigg, J. T. (2013). Attention-deficit/hyperactivity disorder and adverse
health outcomes. Clinical Psychology Review, 33(2), 215–228. https://
doi.org/10.1016/j.cpr.2012.11.005

Nikoli�c, M., Zeegers, M., Colonnesi, C., de Vente, W., Majdand�zi�c, M., &
Bögels, S. (2022). Parental mind-mindedness and preschoolers’ self-
regulation. https://osf.io/3x2mq/

Nota, L., Soresi, S., & Zimmerman, B. J. (2004). Self-regulation and aca-
demic achievement and resilience: A longitudinal study. International
Journal of Educational Research, 41(3), 198–215. https://doi.org/10
.1016/j.ijer.2005.07.001

Porges, S. W. (2001). The polyvagal theory: Phylogenetic substrates of a
social nervous system. International Journal of Psychophysiology,
42(2), 123–146. https://doi.org/10.1016/S0167-8760(01)00162-3

Posner, M. I., & Rothbart, M. K. (2000). Developing mechanisms of self-
regulation. Development and Psychopathology, 12(3), 427–441. https://
doi.org/10.1017/S0954579400003096

Propper, C., & Moore, G. A. (2006). The influence of parenting on infant
emotionality: A multi-level psychobiological perspective. Developmen-
tal Review, 26(4), 427–460. https://doi.org/10.1016/j.dr.2006.06.003

R Core Team. (2013). R: A language and environment for statistical computing.
R Foundation for Statistical Computing. http://www.R-project.org/

Regueiro, S., Matte-Gagné, C., & Bernier, A. (2020). Patterns of growth in
executive functioning during school years: Contributions of early
mother-child attachment security and maternal autonomy support. Jour-
nal of Experimental Child Psychology, 200, 104934. https://doi.org/10
.1016/j.jecp.2020.104934

Robson, D. A., Allen, M. S., & Howard, S. J. (2020). Self-regulation in
childhood as a predictor of future outcomes: A meta-analytic review. Psy-
chological Bulletin, 146(4), 324–354. https://doi.org/10.1037/bul0000227

Rothbart, M. K. (1981). Measurement of temperament in infancy. Child
Development, 52(2), 569–578. https://doi.org/10.2307/1129176

Rothbart, M. K., & Bates, J. E. (2006). Temperament. In N. Eisenberg, W.
Damon, & R. M. Lerner (Eds.), Temperament handbook of child psychol-
ogy: Vol. 3, social, emotional, and personality development (6th ed., pp.
99–166). Wiley. https://doi.org/10.1002/9780470147658.chpsy0303

Rothbart, M. K., Ahadi, S. A., Hershey, K. L., & Fisher, P. (2001). Investi-
gations of temperament at three to seven years: The Children’s Behavior
Questionnaire. Child Development, 72(5), 1394–1408. https://doi.org/10
.1111/1467-8624.00355

Rothbart, M. K., Posner, M. I., & Kieras, J. (2006). Temperament, atten-
tion, and the development of self-regulation. In K. McCartney & D.
Phillips (Eds.), Blackwell handbooks of developmental psychology.
Blackwell handbook of early childhood development (pp. 338–357).
Blackwell Publishing. https://doi.org/10.1002/9780470757703.ch17

Rothbart, M. K., Ziaie, H., & O’Boyle, C. G. (1992). Self-regulation and
emotion in infancy. New Directions for Child and Adolescent Develop-
ment, 1992(55), 7–23. https://doi.org/10.1002/cd.23219925503

Segerstrom, S. C., & Nes, L. S. (2007). Heart rate variability reflects self-
regulatory strength, effort, and fatigue. Psychological Science, 18(3),
275–281. https://doi.org/10.1111/j.1467-9280.2007.01888.x

Senehi, N., Brophy-Herb, H. E., & Vallotton, C. D. (2018). Effects of
maternal mentalization-related parenting on toddlers’ self-regulation.
Early Childhood Research Quarterly, 44, 1–14. https://doi.org/10.1016/j
.ecresq.2018.02.001

Sharp, C., & Fonagy, P. (2008). The parent’s capacity to treat the child as
a psychological agent: Constructs, measures and implications for devel-
opmental psychopathology. Social Development, 17(3), 737–754.
https://doi.org/10.1111/j.1467-9507.2007.00457.x

Skowron, E. A., Cipriano-Essel, E., Gatzke-Kopp, L. M., Teti, D. M., &
Ammerman, R. T. (2014). Early adversity, RSA, and inhibitory control: Evi-
dence of children’s neurobiological sensitivity to social context. Develop-
mental Psychobiology, 56(5), 964–978. https://doi.org/10.1002/dev.21175

Slade, A. (2005). Parental reflective functioning: An introduction. Attach-
ment & Human Development, 7(3), 269–281. https://doi.org/10.1080/
14616730500245906

Tabachnick, B. G., & Fidell, L. S. (2014). Using multivariate statistics
(6th editon). Pearson Education Limited.

Task Force of the European Society of Cardiology and the North American
Society of Pacing and Electrophysiology. (1996). Heart rate variability.
Standards of measurement, physiologic interpretation, and clinical use.
Circulation, 93(5), 1043–1065. https://doi.org/10.1161/01.CIR.93.5.1043

Taumoepeau, M., & Ruffman, T. (2006). Mother and infant talk about
mental states relates to desire language and emotion understanding.
Child Development, 77(2), 465–481. https://doi.org/10.1111/j.1467-
8624.2006.00882.x

Taumoepeau, M., & Ruffman, T. (2008). Stepping stones to others’ minds:
Maternal talk relates to child mental state language and emotion under-
standing at 15, 24, and 33 months. Child Development, 79(2), 284–302.
https://doi.org/10.1111/j.1467-8624.2007.01126.x

Thompson, R. A., Lewis, M. D., & Calkins, S. D. (2008). Reassessing
emotion regulation. Child Development Perspectives, 2(3), 124–131.
https://doi.org/10.1111/j.1750-8606.2008.00054.x

Vallotton, C., & Ayoub, C. (2011). Use your words: The role of language in
the development of toddlers’ self-regulation. Early Childhood Research
Quarterly, 26(2), 169–181. https://doi.org/10.1016/j.ecresq.2010.09.002

Wang, Y. A., & Rhemtulla, M. (2021). Power analysis for parameter estima-
tion in structural equation modeling: A discussion and tutorial. Advances
in Methods and Practices in Psychological Science, 4(1), Article
2515245920918253.

Xu, F. (2002). The role of language in acquiring object kind concepts in
infancy. Cognition, 85(3), 223–250. https://doi.org/10.1016/S0010-
0277(02)00109-9

Zeegers, M. A. J., & Colonnesi, C. (2016). Dutch translation of the mind-
mindedness coding manual 2.2—The observational measure (Unpub-
lished document). University of Amsterdam.

Zeegers, M. A. J., Colonnesi, C., Stams, G. J. M., & Meins, E. (2017).
Mind matters: A meta-analysis on parental mentalization and sensitivity
as predictors of infant-parent attachment. Psychological Bulletin,
143(12), 1245–1272. https://doi.org/10.1037/bul0000114

Zeegers, M. A. J., de Vente, W., Nikoli�c, M., Majdand�zi�c, M., Bögels, S. M.,
& Colonnesi, C. (2018). Mothers’ and fathers’ mind-mindedness influences
physiological emotion regulation of infants across the first year of life.Devel-
opmental Science, 21(6), e12689. https://doi.org/10.1111/desc.12689

Received November 23, 2021
Revision received June 1, 2022

Accepted June 7, 2022 n

PARENTS’ MIND-MINDEDNESS AND CHILD SELF-REGULATION 2139

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.1111/1469-7610.00759
https://doi.org/10.1111/1467-8624.00601
https://doi.org/10.5127/jep.026912
https://doi.org/10.1016/j.cpr.2012.11.005
https://doi.org/10.1016/j.cpr.2012.11.005
https://osf.io/3x2mq/
https://doi.org/10.1016/j.ijer.2005.07.001
https://doi.org/10.1016/j.ijer.2005.07.001
https://doi.org/10.1016/S0167-8760(01)00162-3
https://doi.org/10.1017/S0954579400003096
https://doi.org/10.1017/S0954579400003096
https://doi.org/10.1016/j.dr.2006.06.003
http://www.R-project.org/
https://doi.org/10.1016/j.jecp.2020.104934
https://doi.org/10.1016/j.jecp.2020.104934
https://doi.org/10.1037/bul0000227
https://doi.org/10.2307/1129176
https://doi.org/10.1002/9780470147658.chpsy0303
https://doi.org/10.1111/1467-8624.00355
https://doi.org/10.1111/1467-8624.00355
https://doi.org/10.1002/9780470757703.ch17
https://doi.org/10.1002/cd.23219925503
https://doi.org/10.1111/j.1467-9280.2007.01888.x
https://doi.org/10.1016/j.ecresq.2018.02.001
https://doi.org/10.1016/j.ecresq.2018.02.001
https://doi.org/10.1111/j.1467-9507.2007.00457.x
https://doi.org/10.1002/dev.21175
https://doi.org/10.1080/14616730500245906
https://doi.org/10.1080/14616730500245906
https://doi.org/10.1161/01.CIR.93.5.1043
https://doi.org/10.1111/j.1467-8624.2006.00882.x
https://doi.org/10.1111/j.1467-8624.2006.00882.x
https://doi.org/10.1111/j.1467-8624.2007.01126.x
https://doi.org/10.1111/j.1750-8606.2008.00054.x
https://doi.org/10.1016/j.ecresq.2010.09.002
https://doi.org/10.1016/S0010-0277(02)00109-9
https://doi.org/10.1016/S0010-0277(02)00109-9
https://doi.org/10.1037/bul0000114
https://doi.org/10.1111/desc.12689

	Mothers’ and Fathers’ Mind-Mindedness in Infancy and Toddlerhood Predict Their Children’s Self-Regulation at Preschool Age
	Outline placeholder
	Physiological and Behavioral Measures of Self-Regulation in Early Childhood
	Parents’ Mind-Mindedness and Children’s Self-Regulation
	The Present Study

	Method
	Participants
	Power Analyses
	Measures
	Mind-Mindedness
	Heart Rate Variability
	Effortful Control
	Behavioral Self-Regulation

	Statistical Analyses
	Transparency and Openness

	Results
	Preliminary Analyses
	Main Analyses
	Exploratory Analyses
	Sensitivity Analyses

	Discussion
	References




