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Objective: The main objective of the present longitudinal study is to describe the progression of
early adult-child interactions between the first and second years of life. Changes identified in
interactions are described, focusing on both the qualitative aspects of maternal responses, as well
as maternal response latency to the child’s behavior using a microanalytical methodology that
collected data on maternal and child behavior in real-time without losing sight of the temporal
dimension.

Participants: This study examined 52 mother-child dyads from intact families that presented no
psychological, social, or biological risk factors at 6, 12 and 18 months of age.

Instrument: CITMI-R (early mother-child interaction coding system, revised edition) was used to
assess early mother-infant interactions during free play sessions between mother and child the.

Results: The results indicate that some components of maternal sensitivity improve as children
progress towards the second year of life, detecting an increase in sensitive maternal behavior and
a decrease in intrusive behavior in the evolutive observed period; moreover, regarding latency of
maternal response, we observed that mothers of older children give more time for their children
to explore, which stimulates autonomy. Finally, the implication of these results for intervention
directed to optimizing early adult-child interactions are addressed.

1. Introduction

The experiences that allow children to learn about the world and its objects, which are necessary to promote child development,
happen between individuals, and often, in response to the persons whom they interact with (Smith, 2010). The importance of the
quality of these interactions as catalysts for development throughout the life cycle, though especially in the first few years of life,
depends largely on the extent of adjustment and synchrony between children and the adults in their surroundings, that is, the quality of
the interactions between children and their primary caregivers; this is because children begin to confidently explore and internalize the
world around them through these individuals (Binnie, 2020; Cerezo et al., 2017), and the younger and more vulnerable the child is,
more important the primary caregiver’s intervention in providing support (Dietrichson et al., 2020).

Much of what is known about these interactions and their impact on child development is described in the scientific literature on
the topic. A group of these studies has created a body of evidence that relates the quality of early interactions to secure attachment
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(Ainsworth et al., 1978; De Wolff & van [Jzendoorn (1997)). The results from these studies seem to confirm that secure attachment is a
good indicator of the quality of early primary caregiver-child interactions, as well as to defend secure attachment as a protective factor
for development (Letourneau et al., 2015).

Likewise, the quality of early interactions, understood as a function of the extent of primary caregiver sensitivity, has been related
to different aspects of child development. Thus, some studies link interactions in which the caregiver shows sensitivity to the child’s
needs to greater emotional regulation (Olhaberry et al., 2022; Rodrigues et al., 2021; Samdan et al., 2020), while others indicate a
lower incidence of childhood behavioral problems (Gerstein et al., (2015); Kok et al., 2013a; Van Aken et al., 2007), improved social
skills (Groh et al., 2014; Mills-Koonce et al., 2015), optimal moral development (Kok et al., 2013a), and, generally, improved
socio-affective development in children. In the same line, many studies relate maternal sensitivity to linguistic competence (Alvarenga
etal., 2021; Camarata & Yoder, 2002; Gilkerson et al., 2017; NICHD Early Child Care Research Network (2006); Vallotton et al., 2017),
as well as the development of basic cognitive processes such as attention, memory, and problem solving (Gerstein et al., (2015);
Schore, 2005; Mills-Koonce et al., 2015). In addition, sensitive parenting is shown to have positive effects on child development in
at-risk populations and represents an ideal scenario to favor child brain development in all populations (Gerstein et al., (2015);
Mills-Koonce et al., 2015; Schore, 2005; Zengin Akkus et al., (2020)).

This is only a portion of the evidence that leads us to highlight the relevant role in determining child development played by how
primary caregivers handle early interactions with their children. The majority of this research recognizes the importance of the quality
of interactions as a catalyst and protective factor for all areas of development in the short, medium, and long term (Dietrichson et al.,
2020; NICHD Early Child Care Research Network (2006)). Another finding from these studies is the transactional approach used to
interpret dyadic relationships, which recognizes their bidirectional nature and the mutual feedback between primary caregivers and
children in the consolidation of healthy rhythms of interaction (Kok et al., 2013a, 2013b; Sameroff, 2009; Feldman et al., 2004).

All of the previously mentioned studies reference maternal sensitivity to describe the quality of interactions. This construct, as
stated above, originates in the work of Ainsworth and her colleagues in the 1970 s (Ainsworth et al., 1978). Their findings indicate that
maternal sensitivity refers to a mother’s ability to perceive behavioral signals from her child in real time, interpreting and responding
to them in an appropriate, prompt, and contingent manner (Ainsworth et al., 1978). This definition entails a dynamic and reciprocal
process that considers changes to each actor and involves the need to establish mutual and synchronous adaptation to those changes
(Ainsworth et al., 1974; 1978; Shin et al., 2008). As a result, maternal sensitivity is a key construct to understanding the interaction
processes children are immersed in, the experience of which creates models for the mental representation of others, of oneself, and of
the world; these ’internal working models’ are not limited to childhood but expand into adult life (Alink et al., 2009; Altschul, 1984;
Caughy et al., 2009; Santelices et al., 2010). Addressing the temporal dimension of these models is crucial because the manner in which
the adult responds to the child occurs in a specific amount of time, and children are especially sensitive to the contingencies between
their behavior and what happens in their surroundings from a very early age (Bigelow & DeCoste (2003); Moore et al., 2009). These
contingencies are the basis of interactional synchrony in the dyad (Yousafzai et al., 2015), and when sustained over time they help
children to create expectations about themselves and the predictability and accessibility of others (Alvarez et al., 2017), as well as to
facilitate exploration and skills acquisition (Schore, 2005). These issues are extremely relevant to cognitive development in early
childhood (Samdan et al., 2020; Forcada-Guex et al., 2006) and are based on the appropriateness and promptness of the responses
children receive from the individuals around them in the context of development.

From a methodological perspective, different approaches have been developed to record maternal sensitivity in early interactions
between children and their primary caregivers. Traditionally, this phenomenon was analyzed in macro-analytical studies that typically
used comprehensive rating scales to evaluate the process and focused primarily on maternal responses to child behavior, examples of
this type of scales are the Ainsworth Maternal Sensitivity Scales, the Crittenden’s Care Index and the Peterson MBQS, among others
(Mesman & Emmen (2016)). This type of instrument makes possible to record the promptness and appropriateness of the maternal
response to child’s signals, but they do not explicitly measure the temporal dimension of the interactive processes that allows
measuring the contingency of this responses (Trenado et al., 2021). Conversely, this issue is, in fact, addressed in studies with a
micro-analytical approach, this type of works, generally record mother-child interactions in very short intervals of time (for instance,
one minute), the CITMI-R is a good modern example of useful micro-analytical instruments (Cerezo et al., 2012; Cerezo et al., 2021).
Using this paradigm, sequential coding of the flow of mother-child interactions is possible in real time during situations of free play,
and the resulting interactions can be observed and followed without the need to establish specific time windows (Cerezo et al., 2019),
which gives greater ecological validity to these observations.

Despite limited use of the micro-analytical approach in the field of interaction, this represents a major breakthrough in this area
because it enables recording of the dynamic nature of these exchanges in real time as well as the changes in empirical patterns of
response (Cerezo et al., 2012). Studies on the precursors of attachment security show the validity of this approach to understanding the
construct of maternal sensitivity (Beebe & Steele, 2013). Given the analysis includes the temporal dimension, this approach enables
determining the quality of the dyadic interaction and addresses not only the type of behavior exhibited between adults and children
but also the contingencies and response times among members of the dyad. This highlights the importance of "'when’ and "how’ adults
respond in the flow of social exchange (Cerezo et al., 2012)and the impact it may have on the child’s cognitive development.

1.1. The present study
In light of our currently acknowledge about the construct of maternal sensitivity, the quality of mother-child interactions, and the

role these play in promoting optimal child development, the objective of this study is to analyze from a longitudinal perspective how
mother-child interactions unfold and what characteristics emerge from the flow of dyadic interactions in a normal population with the
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goal of identifying predominant patterns of interaction and their progression over the first two years of life.

Sameroff’s transactional regulation model (2009) establishes that the child’s developmental results depend, among other factors,
on the mutual regulations that occur within the mother-child dyad, expecting a greater fit as the child grows. Likewise, Bronfenbrenner
(1979) highlights that an indicator of the evolutionary change of the child is the gradual modification of the behavior of the main
caregiver towards children; in this sense, adults tend to give way to children as they reach a greater capacity for play. The purpose of
this work is to find out the changes that appear in the maternal response as the cognitive, motor and socio-affective abilities of her child
change during the first 18 months of life. The ages of 6, 12, and 18 months have been chosen, in particular, because different
evolutionary milestones emerge in this moments promoting new modes of interaction of the child with her/his physical and social
environment. On the one hand, advances in motor and cognitive abilities give the child greater autonomy in exploring the environ-
ment, both physical and social, and on the other, it is the moment in which the attachment bond is configured, being the attachment
figure responsible for regulating the exploratory activity and emotions of the child. In this process, it is expected that the adult-child
dyad undergoes modifications in their shared interactive process, as a result of changes in infants development, as Green et al. (1980)
point out.

In this study, the approach to the analysis of the maternal response is made through the construct of maternal sensitivity proposed
by Ainsworth et al. (1978), that considers the appropriateness of primary caregiver responses but also the temporal dimension
(promptness) of maternal responses to children’s demands based on their stage of development, in a no stressing free play situation
(Leekers, 2011). Specifically, this research has a micro-analytical methodology, which allows a better capture of the behavioural
contingencies within the dyad in both pointed aspects, appropriateness and prompt-ness of maternal responses to infant behavior, in a
free-play situation.

Consequently, the temporal dimension included in this work is double, as it addresses, firstly, the changes between the ages of 6 and
18 months and, secondly, the interactive exchanges between the mother and the child that occur over real time (contingencies), given
that the evaluation instrument used, CITMI-R, allows the measurement of contingent mother—infant sequences (Trenado et al., 2021).

This study analyzes the changes experienced by maternal sensitivity to the behavior of the child between 6 and 18 months in the
following behaviors:

(1) Appropriateness of maternal behavior to infant behavior: examining the proportion of infant behavior to which the mother
responded with sensitive vs. intrusive behaviour, considering two different infant antecedents: social approach and non-interactive
behavior, i.e. play. In this way and as indicated by Cerezo et al. (2019) it is possible to capture the contingency between the
behavior of the mother and the behavior of the child. We expect to find an increase in the ratio of sensitive response and a reduction in
the ratio of intrusive behavior to interactive and non-interactive behavior in the child between 6 and 18 months of age.

(2) Promptness of maternal response to infant behavior: examining the latency of mother’s response to the infant’s social approach and
infant play behavior. Taking into account the evolutionary milestones in the analyzed age period, we expect that the latency of
mother’s response to the infant’s social approach do not have important changes between the measure moments. On the contrary, and
taking into account that the child progresses towards a higher level of autonomy, we expect the latency of mother’s response to infant
play behavior to be higher.

2. Methods
2.1. Participants

The participants chosen for this study were part of a larger sample of families that participated in a child development monitoring
program from O to 3 years old in the Prevention, promotion of child development and early care service of the University of Murcia
(SEPRODIAT). The inclusion criteria were: children with normative development, without pathology, without biological or social risk,
whose mothers had normal levels of parental stress, coming from intact heterosexual families, in possession of all the necessary
evaluations for the purposes of this study. Participants were informed of the objectives and timing for each of the assessments, and they
provided their informed consent to record the evaluation sessions and free play with their children, agreeing to transfer their rights to
the information collected to be used exclusively for academic and research purposes.

Specifically, the participants in this study were 52 mother-child dyads from intact, middle-class families living in the Autonomous
Community of the Region of Murcia. The average age of the mothers was 29.74 years (SD= 3.5), and the age range was 22-39 years.
Regarding their levels of education, 14.3% had completed a university degree, 54.3% had completed only secondary education, while
only 31.4% had finished just primary education. The majority of the participants were first-time mothers (57.1%), while the remainder
(42.9%) had two children. At the time of the evaluation, 57.9% of the mothers were employed full time, while they worked, children
were in day care, during 4 or 6 h at day, and with their parents the rest of the time.

All the infants (29 boys and 23 girls) assessed were on term pregnancies (between 37 and 42 weeks of gestation [average = 39.75
/SD=1.23)] with no pre or postnatal complications, heights and weights in the normal range (range from 47 to 54 cm average = 50.55;
range 2640 to 4580 g, average = 3352.65 g respectively), and an average APGAR score of 9 at one minute and 9.9 at five minutes.

The infants were assessed at three points in time: at six months (average=6.24 /SD=0.26), at 12 months (average=12.31
/SD=0.18) and at 18 months (media=18.18 /SD=0.42). Mental and psychomotor development indices for the infant participants were
evaluated using the Bayley Scales of Infant and Child Development (Bayley, 1993) and were within normative ranges at each instance
of measurement. The mental development indices average values obtained were 105.2, 103.0, and 95.5 at 6, 12, and 18 months,
respectively; and the psychomotor development indices average values obtained were 92.3, 100.60 y 97.34 at 6, 12, and 18 months,
respectively.
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2.2. Instruments and measures

2.2.1. CITMI-R: Early Mother-Child Interaction Coding System, Revised Edition (Trenado & Cerezo, 2007)

Early mother-child interactions were evaluated using the ’CITMI-R: Early Mother-Child Interaction Coding System, revised edition’
designed by Trenado and Cerezo (Trenado & Cerezo, 2007). As is explained by Cerezo et al., (2012, 2019, 2021), the CITMI allows for
the sequential coding of mother-child interactions (although this study focused on this particular dyad, it can also be used with fathers
or primary caregivers) and includes mutually exclusive categories for both participants. This instrument includes a micro-social
analysis and records the frequency, length, sequence, and valence of mother-child interactions. Through the use of this instrument,
the observer can codify interactions using distinct codes for different behaviors as they happen in real time (Trenado & Cerezo, 2007).
Moreover, the CITMI-R has shown good standars in terms of psychometric propierties in criterion of validity and content validity
(Cerezo et al., 2019).

The CITMI-R includes a series of categories for each of the members of the interactive dyad (in our study, mother and child).
Specifically, infant behavior can be recorded using six codes. There are three interactive codes for social approach (A), one each for
neutral, positive, and negative valence and three non-interactive codes: playing (J), crying (L) and passiveness (Pa). For the mother or
caregiver, there are three interactive categories: sensitive behavior (S) with neutral or positive valence; intrusive (T) and protective (P)
behaviors, each with neutral, positive, and negative valence; and, a non-interactive category, indifference (F) (Trenado & Cerezo,
2007). Each of these categories is mutually exclusive and collectively exhaustive (see Table 1), and, together, they allow the flow of
mother-child behavior to be recorded as observational time-event sequential data that can be used in a micro-social and sequential
analysis of the interactions. The frequency, duration, sequence, and valence of exchanges is registered using this coding system,
moreover, the system includes software that facilitates recording this data in real time. Thus, the data collected can be read as a coded
text that includes all the interactions (Cerezo et al., 2012, 2021), and the sequence of behaviors can then be analyzed statistically.

The frequencies and response rates per minute of the interactive and non-interactive behaviors observed in the dyads, focusing on
the most common behaviors and pairs of exchanges among the members of the dyad (see Table 1) specifically:

-Interactive Infant Behavior: Social Approach (A).

-Non-interactive infant behavior: Solitary play (J).

-Interactive maternal behavior: Sensitive (S), Intrusive (I), and Protective (P).

-The pairs of interactive behaviors are AS, AT, and AP.

-The pairs of non-interactive behaviors are JS, JT, and JP.

Frequency is the number of times that the observed behaviors are repeated throughout the observation. The response rate per
minute was calculated by dividing the total frequency of each behavior or pairs of behaviors by the total observation time, and
multiplying this result by 60.

-Mother’s response latency: the time (expressed in seconds) between child Play (J) or Approach (A) behaviors, and his/her mother’s
response, is the difference between the coding time for the maternal behavior and the coding time for infant behavior.

Four female Psychology graduates received training as CITMI-R coders. Dr. Cerezo and her team, authors of the observation in-
strument, provided the training on its use. The training consists of 25 h that includes the following: theory and practice with recorded
mother-infant interaction in a free-play setting of increased difficulty.

Inter-observer reliability was obtained using a timed-event alignment kappa coefficient, as described in Bakeman & Quera
(Bakeman & Quera, 1995; Cerezo et al., 2021; Trenado et al., 2021). This reliability coefficient was chosen based on the characteristics
of the assessment instrument, which provided timed-event sequential data. CITMI-R allowed us to capture the sequential and temporal
nature of interactions due to its micro-analytical approach.

Table 1
Summary of CITMI-R categories (Cerezo et al., 2012, 2019).

INFANT CATEGORIES

INTERACTIVE Social approach (A): All verbal and non-verbal social interaction as a response to the
Possible levels of affective valence: positive, negative, or neutral. mother or as a result of the child’s own initiative.
NON-INTERACTIVE Solitary Play (J): The child plays entirely by him or herself, with or without objects,

focusing his or her attention on examining his or her surroundings.

Solitary Crying and/or complaining (L): The child manifests general distress
through these behaviors, specifically, tiredness, fatigue, hunger, frustration, etc.
Passive/apathetic behavior (Pa): The child displays a distracted or bored facial
expression and does not show interest in the adult nor seems interested in the
different toys or objects present, which he or she neither looks at nor examines.

MATERNAL CATEGORIES

INTERACTIVE Sensitive (S): Applies to all maternal verbal or gestural social approach behavior
Possible levels of affective valence: directed at the child that do not represent an intrusion into their space nor an
- Positive: when the mother behaves with an affectionate tone and a  apparent interruption of their actions. The valence for this category of behavior can
positive, warm, or outwardly sweet facial and vocal expression. be either positive or negative.
- Neutral: when the mother behaves with a neutral facial and vocal Intrusive (T): Intrusive maternal behavior is defined as verbal or gestural approaches
expression. by the mother that interrupt the child’s ongoing actions or invade his or her space
- Negative: when the mother addresses the child with a negative tone  without supporting his or her needs. This includes offering toys or games that are
and a rigid, angry, or clearly annoyed facial expression. beyond the child’s ability, capability, or interest or not allowing the child to choose.

The valence for this category of behavior can be positive, neutral, or negative.
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Coefficients such as Fleiss’ kappa or Cohen’s kappa do not permit evaluating levels of agreement between observers while also
considering the temporal or sequential dimension of the data (Cerezo et al., 2019, 2021); these statistics are more appropriate in
comprehensive or macro-analytical approaches to evaluating interactions. Accordingly, inter-observer reliability using a timed-event
alignment kappa had been calculated.

To calculate this kappa coefficient, two pairs of observers assessed a total of 48 randomized interaction sessions (of the pool of 156
free-play episodes of mother—child dyads), which correspond to the three moments of evaluation at 6, 12, and 18 months (19, 18, and
11 respectively). The instrument’s authors recommended to use the 15% of the sample, at least, for the interobservers reliability
calculations (Trenado et al., 2021), the current study use more than this percent for this purpose (specifically a 30% of the total
sample). The Event Alignment Kappa obtained a mean value of.51 (SD =.06) with a Maximun value of Kappa of.67 (SD =.09) and
agreement percentage of 60.8% (average=60.79, SD = 6,43%). These results indicated that the observers presented a reliability
above.50, and given the number of codes from the CITMI-R and the great variability in their prevalence, the accuracy was considered
to be above 67%. In the CITMI-R’s coders protocol, the outcome criterion used was obtaining an Alignment Kappa above.60, which is a
reliability level considered good (Trenado et al., 2021).

2.3. Procedure

2.3.1. Free-play sessions

As part of the child development monitoring program carried out by SEPRODIAT of the University of Murcia, and after the
developmental assessment, mothers were instructed to play with their children as they normally would and were given three or four
age-appropriate toys for each of the three recorded session; all the dyads were given the same sets of toys for each session. While the
mother receives the proper instructions, the child remains with her.

The sessions were held in a 15 m2 room, air-conditioned, with toys and furniture adapted to the needs and characteristics of the
child and the dyad (high chair, carpet to play on the floor and a chair for the mother), with two cameras located in opposite corners of
the room providing two different views, one of the mother and one of the child. In all the evaluation and play sessions, the children had
their sleeping and feeding needs covered.

All play sessions, at all ages, began with the child sitting in the high chair and the mother sitting in a chair across from him. The
mothers were told that if they considered it appropriate, they could take their child out of the high chair and place it on the floor (on a
carpet) to continue playing. These play sessions could reach a maximum duration of 10 min.

However, and with coding purposes, the first four-five minutes of the mother-child interactions were coded using the CITMI-R, as
the authors of the instrument recommended (Cerezo et al., 2019). No significant differences were found in the different moments of
measurement evaluated, regarding the duration of the free play sessions (M 6 months = 304.65 s, SD = 29.97, M 12 months = 309.59 s,
SD = 18.67, M 18 months = 305.80 s, SD = 14.20, F (2.102) = 0.806, p = .450).

2.4. Data analysis

A two-way Repeated Measures MANOVA (multivariate analysis of variance) was conducted to examine the effect of age (6, 12, 18
months) on the rates (frequency of the behavior per minute) of the child social approach and solitary play variables (A and J
respectively). In addition, Bonferroni post-hoc tests were performed to determine at which points in child development (6, 12, and 18
months) significant differences may arise and why; this test was chosen specifically to avoid Type 1 errors. Two One-way Repeated
Measures ANOVAs, one each for the social approach (A) and solitary play (J) variables, had been also performed.

Two One-way Repeated Measure ANOVAs were conducted to examine the latency of maternal response to the child social approach
(A) and solitary play (J) variables. For each One-way Repeated Measure ANOVAs performed (the frequency of variables A and J, and
the response latency to variables A and J) the ratio of F and p values were reported as well as the effect sizes of eta squared values, n2.

Lastly, Chi-squared tests of goodness-of- fit was performed to determine if the age variable (6, 12, and 18 months) was related to the
distribution of different patterns of maternal responses to infant behavior. All of these analyses were performed using the statistical
program SPSS v. 20.0 for Windows and Microsoft Excel.

3. Results
3.1. Preliminary analysis

3.1.1. Infant play behavior and Infant’s Social Approach

Considering the conditions for coding with the instrument used, the trajectory of social approach (A) and play (J) behaviors of the
infants at 6, 12, and 18 months was analyzed before considering the sequences of mother-infant interaction. This attempted to avoid
possible interpretation bias in the progression of pairing mother and child behaviors caused by the effect age had on the infant
behavior (A and J). The purpose of this analysis was to identify the quality of the predominant maternal response without letting the
tendency to provide more play and approach behavior as the child nears 18 months of age affect this assessment.

A repeated measures MANOVA was performed to evaluate the impact of age on the social approach (A) and play (J) variables. The
results from the MANOVA indicate statistically significant differences at the three times of measurement considering the A and J
variables jointly (A = 0.888; F (4, 202) = 3.088, p = .017; n2 = 0.058). Nevertheless, to verify whether one of the variables or both of
them were statistically significant, each variable was analyzed separately; to do so, two repeated measures ANOVAs were performed,
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one each for the dependent variables Social Approach (A) and Play (J). The Social Approach (A) variable did not show statistically
significant differences [F (2, 102) = 0.255; p =.775; n2 = .005], which indicates that the frequency of infant social approach behavior
does not vary based on age; by contrast, the results from the repeated measures ANOVA for the Play variable (J) did show statistically
significant differences [F (2, 102) = 5.006; p = .008; n2 = .089]. In the latter case, a Bonferroni test was used to perform post hoc
contrasts on the play variable to determine changes in behavior at the three times of measurement (see Table 2).

The results indicate significant differences between 18 months and 6 and 12 months with a statistically significant reduction in the
rate of play at 18 months (M 6 months = 7.36, SD = 3.13; M 12 months = 7.06, SD = 2.05; M 18 months = 5.89, SD = 2.05). The trend
for infant Social approach and Play behaviors from 6 to 18 months can be seen in Fig. 1.

The results from the analysis of the sequences of mother-infant interactions are presented below, first considering the maternal
responses to child social approach behavior (AS, AT, and AP), and later considering maternal responses to non-interactive play
behavior (JS, JT, and JP), and finally, the results related to latency times for maternal responses to both interactive behavior (A) and
non-interactive behavior (J).

3.2. Appropriateness of maternal behavior to infant’s social approach

The rates of each type of maternal response to infant’s social approach behavior varied based on the age group (}22 = 214.98,
N =52, p < 0.00001). There was a higher rate of sensitive maternal responses to infant’s social approaches for all ages observed;
however, this tendency increased over time: 72.82% at six months, 85.03% at twelve months, and 89.63% at eighteen months (see
Fig. 2). Both intrusive and protective maternal responses to infant behavior represent an interruption of the actions and space of the
child, so they were grouped together in the Intrusive category (see Fig. 2). The proportion of intrusive maternal responses to infant
social approach behavior (AT and AP) also demonstrates a change over time, with a tendency to decrease. Intrusive maternal behaviors
changed over time as follows: 22.25% at six months, 12.21% at twelve months, and 9.04% at eighteen months (see Fig. 2). Protective
maternal behaviors changed over time as follows: 4.88% at six months, 2.76% at twelve months, and 1.27% at eighteen months (see
Fig. 2).

3.3. Appropriateness of maternal behavior to Infant Play Behavior

The rates of each type of maternal response to infant play behavior varied based on the age group (y2 = 155.48, N =52,
p < 0.00001). There was a higher rate of sensitive maternal responses to infant play for all age groups observed; however, this

Table 2
Bonferroni test for the variable frequency of play at 6, 12, and 18 months.
(DAGE (J) AGE Difference between averages (A-J) Standard Error Significance
6 months 12 months .301 .495 1000
18 months 1.475 * .567 .036
12 months 6 months -.301 .495 1000
18 months 1.174 * 1401 .015
12
9.66
10 9.24 9.21
8 7.36 7.06
5.89
6
4
2
0
6 months 12 months 18 months
e SOcCial Approach Play Behavior

Fig. 1. Changes in the rates of infant social approach (A) and play (J) behavior at 6, 12, and 18 months.
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Maternal responses to infant Social approach at 6 months

No respond (AF),
0.05, 0%

-| Intrusive (AT),
22.25,22%

INTRUSIVE; 27%

[| Sensitive (AS),
| 72.82,73%

rotective (AP),
4.88, 5%

Maternal responses to infant Social approach at 12 months

No respond (AF),

Intrusive (AT),
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Maternal responses to infant Social approach at 18 months
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Fig. 2. Appropriateness of maternal responses to infant’s social approach behavior in free play at 6, 12, and 18 months.
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Maternal responses to infant Play behavior at 6 months
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Fig. 3. Appropriateness of maternal responses to infant play behavior during free play at 6, 12, and 18 months.

<
<

tendency increased over time: 71.82% at six months, 82.19% at twelve months, and 88.47% at eighteen months (see Fig. 3). The rates
of Intrusive maternal response (JT and JP) to infant play behavior were 19.11% at six months, 14.56% at twelve months, and 11.52%
at eighteen months. The rates of protective maternal response to infant play behavior were 9.07% at six months, 3.25% at twelve
months, and 1.66% at eighteen months (see Fig. 3).

3.4. Promptness of maternal behavior to infant behavior

The latency of maternal response (LMR) was calculated according to Cerezo et al. (2019): the difference between the coding time
for the maternal behavior and the coding time for infant behavior. This calculation indicates the amount of time the mother took to
respond to infant behavior. The trends for response times to infant Social Approach and Play behaviors are compiled in Fig. 4.

A repeated measures ANOVA was performed to verify whether whether the LMR to infant social approach and play behaviors
changed over time. The differences in LMR to infant social approach behavior were not statistically significant (F (2, 102) = 0.320,
p =.727, 12 = 0.006), but they were in relation to the rates of infant play behavior (J) (F (2102) = 4.919, p = .009, n2 = 0.088).

Subsequently, post-hoc contrasts were performed on maternal response latency to infant play behavior using the Bonferroni test to
determine changes in behavior at the three times of measurement (see Table 3).

These results reveal significant differences between 6 and 18 months that result in a positive trend for maternal response latency to
infant play behavior (average 6 months = 2.38, SD = 0.69; average 12 months = 2.49, SD = 0.83; average 18 months = 2.97, SD =
1.31).

4. Discussion

The results of this study enabled us to identify the progression of early adult-child interactions over the first two years of life. The
research instrument used in this study permits to identify the two key components of the maternal sensitivity construct, as described by
Ainsworth (Ainsworth et al., 1978; Cerezo et al., 2021), at every stage of development.

With regard to the appropriateness of maternal responses to child signals, results show a significant increase in the frequency of
sensitive maternal responses to child behavior in place of intrusive responses (intrusive/protective maternal behaviors) from 6 months

35
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30

25

19.54 19.68 2061

20
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6 months 12 months 18 months

e SoCial Approach Play Behavior

Fig. 4. Changes in Latency of Maternal Response to infant social approach and play behavior at 6, 12, and 18 months in seconds.

Table 3
Bonferroni test for Latency of Maternal Response to infant play at 6, 12, and 18 months.
(DAGE (J) AGE Difference between averages (A-J) Standard Error Significance
6 months 12 months -11 .14 1.00
18 months -.59 * 22 .03
12 months 6 months 11 .14 1.00
18 months .48 .22 11
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to 18 months of age. While sensitive responses to both child social approach and exploration behaviors were elevated for all age ranges,
the same did not occur with intrusive and protective behaviors. In this case, as children approached two years of age, mothers tended to
respond with fewer intrusive and protective behaviors. This type of response coincides with previous studies that associate this type of
pattern of interaction with dyads displaying secure attachment, and inverted patterns, in populations that show insecure attachment,
also relating this type of attachment, with a greater presence of intrusive and apathetic maternal behaviors in the mother-child in-
terchanges (Cerezo et al., 2016; Cerezo et al., 2019, Martinez-Fuentes et al., 2013). These results are in line with the transactional
model of development (Sameroff, 2009) and support the idea that caregivers adjust and adapt their responses to the child’s needs at the
time.

After the first year of life and in the framework of sensitive parenting (Mahoney & Nam, 2011; Whipple et al., 2011), in addition to
being patient and receptive of their children’s demands, adults are expected not to anticipate their children’s needs and to allow them
to experiment, make mistakes, recalculate, and perceive the consequences of their own actions. Adults should continue to interact
physically and verbally and respond to their children’s demands in a contingent manner. While adult supervision is still extremely
important at this stage, it tends to be less invasive, interfering less in the child’s play and begins to be more verbal, allowing children to
move and act more freely (Alvarenga et al., 2021; Bornstein et al., 2008). The need for active attention from the caregiver and im-
provements in the same over time in normative populations is demonstrated in the present study through the gradual increase in
sensitive maternal responses to infant behavior (interactive pairs AS and JS) in all age groups examined, as well as the decrease in
maternal intrusive behaviors in response to play (interactive pairs JT and JP) and social approach behavior (interactive pairs AT and
AP), as postural control and autonomy improves. This pattern reflects not only how mothers actively respond to child approach
behavior (AS) and actively or passively guide their children in play (JS) but also reveals how mothers adjust their responses to
children’s needs providing greater freedom to explore, which results in quality interactions that catalyze optimal child development
(Whipple et al., 2011).

The decrease in the rate of intrusive behaviors (T and P) observed starting at 12 months of age progresses rapidly, and at 18 months,
mothers scarcely intervene physically in child play behavior—only when is necessary for the safety of their children. Furthermore, the
results provide significant differences in the speed of maternal responses to infant play behavior over the first 18 months of life,
manifested by the tendency to provide the child more time before responding to their behavior in free play, giving them, as well,
greater autonomy. The variation in the contingencies of maternal responses to child behavior in the studied population is an interesting
indicator that confirms the ability of mothers to tune in a flexible, contingent and patient manner to the needs of their children (Cerezo
et al., 2016), fostering childrens exploration, respecting their attention spans, without pressuring them, and allowing them to perform
tasks by themselves regardless of the results; encouraging their children to try again if they were not initially successful. The con-
tingency of these adult responses helps children to recognize they have the support of their parents or caregivers when is necessary,
which not only promotes exploration, and learnings, but also has a positive effect on the quality of the adult-child attachment.

In summary, these results show that, in dyads with normative development, exist interactive patterns adjusted to the changing
needs of the children. Despite the fact that changes occur quickly and harmoniously over the first few years of life, infants progress
towards greater locomotor and cognitive autonomy and develop in their environment, freely exploring their surroundings. For optimal
development, the child must not only be allowed to explore but also to solve problems independently; this seems to be reflected in this
study through the decrease in Intrusive behaviors (JT and JP) and the increase in maternal response times to Play behavior as the child
approached to 18 months of age, finding the mayor response latency at 18 months. This pattern of responses shows that adults give
children more time to face the challenges involved in playing and to explore, on their own, which transforms these situations into
opportunities to test out both their locomotor and cognitive skills. At all ages measured, the adult in the dyad supervised and responded
actively to the child’s demands, which is evident from the stability in the sequences of mother-child interactions (AS). However,
mothers were less involved when the older children engaged in solitary play, encouraging children to explore freely. In this way, the
adult promotes the necessary scenario for the child to explore his or her full range of potential skills and abilities.

Variations in times and types of maternal response based on the kind of child behavior is an indicator that the mother aptly dis-
tinguishes her child’s needs (Gerstein et al., (2015)) and is capable of adjusting her behavior to fit these needs, which promotes child
development over time. This study shows the relevance, not only of what but also when with regard to stimulation quality (Letourneau
et al., 2015). The patterns of interaction observed in the dyads in this study are examples of quality mother-child interactions that are
capable to functioning as a protective factor for development. It is important to consider that the cognitive and psychomotor devel-
opment indices for all the children participants were within the normative range. The regularity of these patterns and their relevance
based on the stage of development, as previously stated, allows children to perceive contingency, regularity, and predictability in
sequences of behavior, which are extremely relevant to consolidating all forms of learning, especially social skills.

As Letourneau et al. (2015) point out, results like the ones from the present study highlight the need for more sequential and
micro-analytical studies that are capable of analyze the temporal dimension of the flow of social interactions within the dyad, iden-
tifying relevant phenomena in the processes of interaction that can only be detected when observed in the resulting patterns, such as
those identified in the present study.

4.1. Strengths, limitations, and future directions

This longitudinal and mycroanalitical study, highlights the dynamic nature of the construct of maternal sensitivity and how the
expression of this concept changes in dyadic relationships before children reach two years of age. These results affirm that sensitivity is
not static and unchangeable. On the contrary, it changes as the mother-child dyad engages in shared processes of interaction.

Despite the amount of research about the positive impact that the sensitive adult-child interactions to catalyze an optimal Infant
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development, there are few papers in low biopsychosocial risk populations, the longitudinal studies are limited, works in population
over than 12 moths and from a microanalitycal perspective are scarce too. Thus, we consider that our study addresses and integrates
several of the research gaps that we have found.

Another of the strengths of this work lies in the measurement instrument used to assess the interactions. The CITMI-R coding system
allows us to capture the dynamics of the interaction from a relatively brief fragment of interaction (4-5 min); it also adequately
captures the variations that occur in the two aspects of maternal sensitive behavior (appropriateness of maternal behavior and latency
of maternal response) during the first 18 months of life.

The most important limitation of this work is that the participating families come from a child development monitoring program
(SEPRODIAT, as we mencioned before). Despite the fact that no specific intervention was made on these dyads, given that the
evaluations reported that child development occurred according to a normative pattern, we must take into account that the families
that attend the program do so voluntarily and we can assume high level of motivation in raising their children.

Recognize the types of patterns of interaction based on age that we find in our research permits designing more precise and effective
interventions for children and their families, starting from a model of positive, realistic, and healthy interaction of normative
development. Lots of the intervention proposals found in the literature state their work objectives based on the needs that should be
satifayed or repaired when there is a dysfunctional adult-child interaction; however, studies like ours allow us to identify work goals
based on what we could define as a "healthy relationship" and adjusted to the evolutionary needs of the child. The ability to develop
profiles of interaction for normative groups provides specialists a clear idea of interaction in these dyads at specific moments in
development; this helps to better assess children’s strengths and weaknesses as related to social exchanges between members of the
dyad based on a non-dysfunctional model of interaction, which is thus far limited in the actual scientific literature. In this line, the
CITMI-R (the instrument used in this study to assess interaction) appears promising, not only to identify the key components of the
construct of maternal sensitivity, but also to help professionals to plan family interventions based on video-feedback (Trenado et al.,
2021), providing a new and interesting line of research.

According to Dietrichson et al. (2020), extensive literature exists that shows how the context of early development has a strong,
long-term impact on children’s lives, with notable effects on development. The relevance of longitudinal studies that enable re-
searchers to decipher key aspects to improve the quality of those contexts is undeniable. However, taking into account the relevance of
the construct of sensitivity in childhood psychological development, more longitudinal studies and more research in general are
needed to identify and understand the changes and expressions that this construct manifests throughout childhood: in populations with
low and high levels of risk, including different types of families and main caregivers, and/or attending, among other factors, to dif-
ferences in a transcultural or transgenerational level, in the type of interaction patterns that adults and children establish. The rele-
vance and novelty of our findings encourage us to continue this line of research and promote sensitive parenting without overlooking
the evolutionary perspective highlighitng the relevance that this area of work could have in preventing physical problems or mental
disorders, and in the promotion of well-being at all stages of individuals’s life (Dietrichson et al., 2020).
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