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Abstract

Background: This study investigated emotional coordination and mismatching in spontaneous twin

infant-mother interaction.

Methods: Six twin infant-mother dyads were video-recorded during naturalistic interactions from the

2nd to the 6th month.

Results: a) Emotional coordination (matching of the type of facial expression of emotion, completement
of the positive valence of facial expression of emotion and attunement in the shifts of emotional intensity
direction) along with mismatching of the type of facial expression of emotion takes place in twin infant-
mother interactions. Emotional matching and mismatching occur at similar rates, b) Infants cause
mismatching more than mothers do; and ¢) Infant age did not affect the developmental trajectories of

emotional coordination and mismatching.
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Conclusion: This study extends empirically the theory of innate intersubjectivity to twin infant-mother
interaction and provided evidence that mothers and twin infants adjust the timing, form and energy of
their emotions to obtain inter-subjective coordination and inter-motive adjustments.

Introduction

We investigated the emotional coordination and mismatching in
spontaneous twin infant-mother interactions. The evidence of this
study may extend our understanding on the way in which being a
twin infant in a particular type of interaction with the twin mother
in the context of twin-ship, may influence the ways in which these
children come to form significant interpersonal connections.

The temporal organization of dyadic emotional states in face-to-face
parent - infant interaction has been described through the application
of various terms which imply differences in conceptualizing how
infants express their understanding by engaging in reciprocal
responses to the adult’s social signals [1]. The convergent point
of these mechanisms is that infants express their ability of direct
perception of feelings and interests in another person and responsive
attunement manifested through emotionally regulated engagements
[2]. However, little attention has been paid to the evidence that
interaction frequently moves from coordinated states to less or mis-
coordinated states. This is a paradox given that more than 70% of the
time of mother-infant interaction is spent in mismatching states, and
the occurrence of coordination varies from not at all to 30%-40% of
the interaction time [3,4]. Miscoordinated states have been attributed
to interactive errors [4,5], and transitions from coordinated to less
coordinated states have been attributed to a process of repair [4,6], or
to the maintainance of some optimal level of excitement or arousal [7].

A number of classic twin studies and a restricted number of
twin-family studies has investigated certain behavioral measures
conceptually related to emotional coordination such as empathy,
synchrony, emotion regulation, theory-of-mind abilities, affect
attunement and social structure [8-14]. The results of these
studies remain contradictory and provide evidence of differential
developmental pattern of affective measures in the context of the
complex interplay of heredity and environment in the origins and
maintenance of concern for other. In particular, the comparison of
singleton- and twin infant-mother interactions showed that at 3 and
6 months, mothers of singletons scored higher than mothers of twins
in maternal sensitivity, or there were no differences in the levels of
maternal sensitivity between singletons and twins at 6 months.
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With no intention to underestimate the value of these studies, they
lack the systematic investigation of interactional, self-other regulation
dynamics of spontaneous twin infant-mother interaction. Further,
in twin-family studies: a) within long intervals between video-
recordings; b) emotional regulation focused on individual-specific
expressed emotions [11,14]; c) child initiation of interaction bids has
been studied as early as 6 months. Affective measurement of child-led
interactions was restricted to child positive affect; and e) the coder
analyzed selected portions of an interaction [11,13]; d) emphasis on
the study of emotional regulation was paid rather on maternal than
infant expressed emotions, while indifference/unresposiveness has
been studied exclusively on twin infant side as early as 14 months.

Weaim to investigate emotional coordination and mismatching taking
place in twin infant-mother spontaneous interaction during early
infancy. We aim to advance the methodology of the previous studies
because: a) micro-analysis (in accuracy of 1/25" of a second) of twin
infants’ and maternal facial expressions of emotion will be continuous;
and b) longitudinal studies that obtain data at a sufficient frequency
to track age-related changes are relatively rare [15] and relationships
emerging between parents and each of the multiple infants have
rarely been examined longitudinally [11]. However, we recognize
methodological issues. This study is based on micro-analysis of facial
expressions of emotion of a restricted sample of 6 twin infant-mother
pairs, each of which was video-recorded for 7 minutes from the 2™ to
the 6 month of infants’ life at 30-day intervals. One has to take into
consideration that microanalysis of non-verbal expressive behaviors is
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a difficult and time-consuming enterprise [16], and this is doubly true
when the sample is as difficult to obtain as ours (twins) [17]. Further,
one has to take into account the additional work required to collect
data in Heraklion, the capital of Crete (the largest island of Greece).
In connection to this, Legg and Roberts (1997) note that one cultural
element that seems antithetical to modernization in the prefecture of
Heraklion in Crete is the distrust of outsiders (such as the researchers
in this case) and reliance on the family for protection [18]. This has
to be added to the difficulty in assessing larger number of comparable
families with healthy infants for an extensive observational period
[19].

This study has been carried out within the frame of Trevarthen’s
theory of innate intersubjectivity [20-24]. According to this theory,
infants possess functions of intersubjectivity, that is, they possess
motives (which take recognizable form as emotions) that are
specifically adapted to perceive, respond to, attract and influence
how other persons feel and what they, in response, will perceive and
do. This readiness for intersubjective work is reflected on the state of
emotional equilibrium within the self (intra-subjective coherence).
Intersubjective encounters with infants reveal coordination within
- and between - subjects (Significant Others and infants) in three
essential dimensions of communication that motivate learning in a
human community: “kinematics” (timing), “physiognomics” (forms)
and “energetics” (intensity) [24]. Emotional narratives constitute the
fundamental carriers of information about motivational changes in
the short term. The close following of emotions between persons in
direct and intimate communication permits transfer and imitation
of internal motives by which each is regulating the dynamics of
consciousness and purpose [21,22]. Clear cycles of attention,
anticipation (as a result of a sympathetic regulation of arousal, via
communication of emotion states), and change in emotional arousal
and in exchanged expressions of enjoyment have been described in
interaction of a 11-month old twin girl with her father [15]. Further,
Markodimitraki’s case study [25] provided evidence of similar
transient emotional expressions during spontaneous imitation in
dyadic twin infant-mother interactions (1*to 10" month of infants’
life).

Studying emotional coordination along with mismatching in twin
infant-mother spontaneous interaction during early infancy is
important because assessments that focus on coordination are likely
to see interactive failure, or pathology when neither is present [4].
In connection to this, one has to take into consideration that the
interactional environment of twin infants constitutes of unique and
different features compared to singletons. Mothers of multiple infants
complain of having no energy to form a unique emotional bond with
each child and report emotional distancing from their infants [11]. On
one hand, twinship provides the unique experience of being a mirror
image of one another, an identical in appearance to oneself, an infant
of the same age [13,26]. In this context, the “other”, the “like” mind in
question, is a mind on whose workings they have uniquely abundant
opportunities to reflect [8]. On the other hand, general developmental
lags as well as more specific lags in self-other differentiation have been
assumed for twins [13].

Emotional coordination was measured with three measures: a)
matching (one partner expressed the type of facial expression of
emotion of the other partner), b) completement [one partner expressed
the positive valence of facial expression of emotion (pleasure, interest)
of the other partner]; and d) attunement (one partner expressed the

Int J Psychol Res Ther

Page 2 of 7

shifts in the direction of emotional intensity of the other partner).
Emotional mismatching was coded when one or either partner was
not interested in interacting with the other partner. We addressed
the following hypotheses: (1a): Emotional coordination (matching,
completement and attunement) along with mismatching will be
evidenced in twin infant-mother interactions; (1b) The occurrence
of mismatching will predominate over the occurrence of matching
and completement; (2) Infants will direct emotional coordination
and mismatching more than mothers do; (3) The facial expressions
of emotion of each partner will remain stable when emotional
expressions are compared between the beginning and the end of
infant-directed speech; (4): Infant age will affect the developmental
course of emotional coordination and mismatching across the age
range of this study. Given: a) that exposure to emotional coordination
may have a lasting impact on the infants brain, particularly during
the early plastic period of brain maturation; and b) the role of
coordination in sensitizing infants to the emotional resonance that
underlies human relationships across the life span and in shaping
the adolescent’s capacity for empathy [27], we assume that the
early interactional environment of twin infants, which may be
featured by limited exposure to coordination and high occurrence
of mismatching, may affect the way in which twins form significant
interpersonal relationships.

Method
Participants

Participants were part of a longitudinal and naturalistic study
which aimed to compare basic aspects of spontaneous imitation in
twin-infant- and singleton-mother interactions (see Funding). Six
Greek, Cretan mother-twin infant pairs took part in this study (N
= 6 twin infants and six mothers = 12). This study was restricted to
the inclusion of first-born twin infants due to differences in the brain
structure between first-born and second-born twins [28]. All infants
in the study were healthy and born without complications, they came
from families in which at least one parent was employed and the
mothers were >20 years of age. No twins who were in medical risk or
with birth weight less than 1,700 gr or with gestational age less than 34
weeks were selected. Table 1 shows demographic information for the
sample of this study (Table 1).

Twin zygosity determination

Opposite-sex twin infant pairs were classified as dizygotic on the
basis of the sex difference [30]. For same-sex twin infant pairs,
zygosity was established according to the Zygosity Questionnaire for
Young Twins [31].

Procedure

After parents approved their participation in the study [see 32 for the
recruitment procedure and recording arrangements], an introductory
discussion took place at their home, and the first visit for recording
was arranged. Video-recordings of spontaneous mother-twin infant
interactions at infants’ home were made at 30-day intervals, from the
beginning of the Primary Intersubjectivity Period (2 to 4.5 months)
until the middle of the Period of Games (4.5 to 6 months). These
periods refer to the coordination of self and other in interaction based
on correspondences of timing, form, and intensity [21].

Each recording lasted 7 minutes. In the course of this study, five
video-recordings were made for each twin-infant-mother pair, giving
a total of 30 video-recordings for the entire sample (6 infants X 5 age
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Mean SD | Range
Mother Age (years) 29.83 449 |26-36
Mother Education 13.66 | 4.80 6-20
(years)
Father Age (years) 34.66 5.60 |26 -40
Father Education (years) | 12.0 5.05 6-18
Gestational Age (weeks) | 35.3 1.21 34-36
Birth Weight (kg) 2,455 | 254.06 | 2,100 -
2,800
Birth Height (cm) 49 1.16 48 - 51
Breastfeeding (days) 56.25 | 33.36 | 30-105
(for four twin
infants)
Sex of twin pairs two same-sex and four opposite-
sex pairs
Male/ Female 66.6% (male)
Way of Delivery Casaerian Section
Birth order First born children in the family
Family Compostion Two-parent families
Socio-economic Stastus | Middle-class families [32]
Table 1: Demographic Information for the Sample (N = 6 twin

_infant-mother pairs)

/

points). The data collection predicted 210 minutes of recordings (6
infants X 5 age points X 7 minutes). However, at the end of the study,
we finally had 203 minutes of recordings. This data loss was due to one
visit that was missed at 6 months due to short-term health problems
of one twin infant pair. All recordings were made with a Handy Cam
SONY DCR-HC90E Pal WideLCD.

The only instruction given to the mothers was: “Play as you normally
do with your baby”. The recordings took place in a room and a
position chosen by the mother where there would be no interruption
by a third-party.

Coding

Within well-defined units and subunits of analysis, micro-analysis
of twin infant and maternal facial expressions of emotions was
continuous (in accuracy of 1/25" of a second), since the onset time in
the expression of an emotion of one partner was also the offset time of
the previous emotion of the same partner. Microanalysis of maternal
and infant facial expressions of emotions was carried out according to
six types of facial expressions (pleasure to the partner, interest to the
partner, neutral expression, pleasure to the inanimate world, interest
to the inanimate world and negative expression), three qualities of
valence (positive, neutral and negative), and four categories for the
direction of intensity change (ascending, descending, stable and
fluctuating).

Within each sub-unit of analysis, interpersonal engagement was
coded according to the: (a) type of facial expressions of emotion
(matching, mismatching); and (b) valence of facial expressions of
emotion (attunement, completement). Emotional matching was coded
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when one partner expressed the type of facial expression of the other
other partner, i.e. both partners expressed pleasure to each other.
Emotional mismatching was coded when one or either partner was
not interested in interacting with the other partner. For example, one
partner expressed interest or pleasure to the other partner, while the
other was neutral or negative in emotion, or one partner was neutral
in emotion while the other was negative. Each of these categories was
coded for the whole duration of the subunit - in instances of both
partners’ stable emotional expressions - or at one time point of sub-unit
of analysis when the emotional expressions of both partners were non-
stable. Interpersonal engagement categories according to the valence
of facial expression of emotion were coded as emotional attunement
and completement. Before defining attunement and completement it is
noted that, in the course of one subunit of analysis, it was most likely
for each partner to express more than one emotional state. In order to
obtain a description of the change of intensity over time, each facial
expression within each category of emotional valence represented a
symbol in the following scale: (a) positive emotional valence consisted
of pleasure directed to the partner (+++), pleasure directed to the
inanimate world (++), and interest directed to the partner (+), (b)
neutral emotional valence consisted of the neutral facial expression
and the interest directed to the external world (0), and (c) negative
emotional valence consisted of the negative facial expression (-). The
sequence of the above symbols of each partner in the course of each
subunit of maternal infant-directed speech determined four categories
for the direction of intensity change: ascending, descending, stable
and fluctuating. Emotional attunement was identified when one
partner matched the shifts of emotional valence of the other partner
(e.g. in ascending attunement, the valence of both partners’ emotional
state at the end of parental speech was higher in the scale than the
valence of their emotional states in the beginning of parental speech,
e.g. when both partners changed from interest directed to the partner
(+) to pleasure (+++) directed to the partner]. It has to be noted that
emotional matching and attunement are different measures. Matching
focuses on the type of facial expression of emotion while attunement
focuses on how mother and twin infant change their valence of facial
expression of emotions. Emotional completement was coded when
partner (2) expressed the positive valence of facial expression of
emotion of partner (1). Thus, for example, emotional completement
was coded when the mother expressed pleasure while the infant was
interested in the mother.

Continued microanalysis of non-stable emotional expressions
entailed to a combination of dyadic emotional expressions in the
course of the same subunit of analysis. For example, one subunit started
with an emotional matching which was followed by a completement
and ended in a mismatching. Alternatively, one subunit started with a
mismatching that was followed by a matching, and so on.

One feature that comes out from the temporal organization of non-
stable dyadic emotional expressions is the direction, that is, which
partner matched first, or completed first the emotional state which
had been expressed by the other partner, or which partner was the
first to cause mismatching. It has to be noted that when the beginning
of an emotional matching/completement/mismatching preceded the
beginning of the subunit of analysis, the direction of it was not coded.

Data micro-analysis was carried out by the first author of this paper
(M.M.). The first author was trained by the second author (T.K.) who
has constructed the coding system and has a long experience on
micro-analysis. Training was carried out according to the following
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plan: a) study of the literature on the theoretical background of this
study with special emphasis on emotional expressions; b) instruction
on the operational definitions of the type and the valence of facial
expression of emotions and the interpersonal engagement categories.
Then, the first author was trained on the correspondence between
these operational definitions and images of infant and mothers’ facial
expressions in the video-recordings; and c) repeated independent
micro-analysis by the first researcher followed by corrections and
discussions with the second researcher. The same plan was followed
for the training of the student who participated in the inter-observer
reliability testing though she was not aware of the hypotheses under
investigation of this study.

Inter-observer reliability

Inter-observer reliability assessments of a random sample of 33% of
video-files were made for the type, the valence and the intensity of
twin infant and maternal facial expressions of emotion. Inter-observer
reliability for all categories ranged from 0.77 to 0.87, the mean value of
k (Cohen’s kappa) being 0.81. In particular, inter-observer reliability
for the type, the valence and the intensity of facial expressions of
emotions ranged from 0.77 to 0.84, 0.79 to 0.87, and from 0.77 to
0.85, respectively. The increased task demands on the observer and
the multiple messages of a complex interaction itself are recognized as
two factors that contribute to the difficulty of establishing high inter-
observer reliability [36]. Kappas over 0.75 has been characterized as
excellent [37]. After the end of inter-observer reliability assessments,
the two scorers discussed and corrected each assessment on which
there was disagreement. The statistical analysis was carried out after
all the corrections were made on the data set.

Statistical analysis

This experiment, by its nature, generated data with relatively strong
dependencies between them since repeated observations on time
are obtained on a relatively small number of individuals. These
longitudinal dependencies were not taken into account in the analysis
because of their complexity. Therefore, for the statistical analysis,
the chi-square test of independence was used to determine possible
relationships between pairs of categorical variables. This would
tend to increase the number of significant results. For this reason,
the significance level was set at 1% (instead of 5%), as a safeguard
against false rejections of the null hypothesis, increasing therefore the
threshold of the analysis. In the case of a significant result, adjusted
residuals were calculated to indicate categories that deviate from the
independence assumption. Adjusted residuals follow approximately
a standard normal distribution if the independence assumption
is correct [38]. Therefore, in the following results, conclusions of a
significant result are reached only if a combination of categories has
an adjusted residual whose absolute value is greater than 2.0, since this
combination seems to deviate from the independence assumption.
Friedman test (with sliding windows) was used to explore possible
age-related changes of emotional expressions across the five data
points. Through Friedman analysis, we took into consideration the
fact that we had different number of subunits for each subject and at
each age point. The significance level for Friedman test set at 5%.

Results

In the course of 203 minutes of spontaneous twin infant-mother
interaction, maternal infant-directed speech was segmented into
2,571 subunits within 683 units of analysis.
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Hypothesis 1a and 1b: Frequency and rate of occurrence of
emotional coordination and mismatching

Out of the total 2,571 subunits, infant and maternal emotional
expressions remained stable in 2,178 (84.7%) subunits. Within
subunits of stable emotional states, emotional mismatching (1017,
46.7%) predominated over matchings (906, 41.6%) and completement
(255, 11.7%). Within the total number of subunits, infant and maternal
emotional expressions were not stable in 393 (15.3%) subunits.
The combinations of matching and mismatching (135, 34.4%)
predominated over the combinations of matching and completement
(108, 27.5%), matching, completement and mismatching (46,
11.7%), completement and mismatching (25, 6.4%), or intermittent
mismatching (58, 14.8%), matching (20, 5.1%), or completement (1,
0.3 %).

A total of 1,344 emotional matching, 470 completements and
1,423 mismatching occurred in the course of 203 minutes of free
mother-infant interaction, giving an average of 6.6 matchings, 2.3
completements and 7.0 mismatchings per minute, respectively.

Hypothesis 1a: Relationship between twin infant and maternal
emotional expressions

A relationship between twin infant and maternal pleasure, interest
and neutral emotion (x* = 433.937, df = 4, p<0.001) (see Note 2)
showed that when the mother was expressing pleasure, the infant was
also pleased (53.9%) (pleasure matching) more than when the mother
was showing interest (15.7%), or was neutral in emotion (9.4%).
When the mother was showing interest, the infant was more likely
to be interested (47.9%) (interest matching) than when the mother
was pleased (21.5%), or was neutral in emotion (15.8%). When the
mother was neutral in emotion, the infant was more likely to be
also neutral (74.8%) (neutral matching) than when the mother was
pleased (24.5%), or interested (36.3%).

Further, a relationship between the mothers’ pleasure, interest and
neutral emotion and the infants' interest to the external world and
negative emotion (x2= 22.959, df = 2, p<0.001) showed that when the
mother was expressing pleasure, or interest to the infant, the infant
was more likely to be interested in the external world (81.4% and
79.5%) (emotional mismatching) than when the mother was neutral in
emotion (60.1%). When the mother was neutral in emotion, the infant
was more likely to express negative emotion (39.9%) (mismatching)
than when the mother was pleased (18.6%), or interested to the infant
(20.5%).

Hypothesis 1a: Relationship between twin infant and maternal
emotional intensity

A relationship between infant and maternal emotional intensity (x* =
842.017,df =9, p < 0.001) provided evidence that when the emotions
of the mother were ascending, descending, stable or fluctuating,
the twin infants emotions changed rather in the same (ascending,
descending, stable or fluctuating, respectively) (attunement) than a

different direction.

Hypothesis 2: Direction of emotional coordination and
mismatching

In the course of non-stable infant and maternal emotional
expressions, infants matched [130 (56%) vs 103 (44%), Binomial test,
p=0.08], completed maternal emotional expressions [82 (53%) vs 73
(47%), Binomial test, p=0.52], or caused mismatching [156 (61.6%) vs
97 (39.4%), Binomial test, p<0.001] more than vice versa, though the
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difference was significant only for mismatching.

Hypothesis 3: Relationship of twin infant and maternal facial
expressions of emotion between the beginning and the end of
maternal infant-directed speech

A relationship between maternal emotions in the beginning and at the
end of spontaneous maternal speech (x*= 5581.589, df = 9, p < 0.001)
(see Note 3) shows that when the mother was pleased, interested to
the partner, or to the external world, or neutral in emotion in the
beginning of maternal speech, it was more highly probable to remain
in the same emotional state, than change, at the end of it. Similar
emotional consistency was evidenced for twin infant emotions in the
beginning and at the end of maternal speech (x* = 7780.594, df = 16,
p < 0.001).

Hypothesis 4: Infant age effect on maternal and twin infant emotions
and on emotional matching, completement and mismatching

Friedman test analysis provided evidence of non-significant
changes of maternal and infant emotions and emotional matching,
completement and mismatching across the 5 age points of this study.
Figure 1 shows the similar but non-linear developmental curves of
emotional matching, completement and mismatching.

/ N

|—— Emotional Matching
. | . Emotional

209 . Completement

| - -Emotional Mismatching

2004

150~

Frequency

100~

Infants’ Age (in Months)
Figure 1: Developmental Trajectories of Emotional Matching,
Completement and Mismatching in Spontaneous Twin Infant-
Mother Interaction.

\ /

Discussion

We aimed to investigate emotional coordination and mismatching
in the course of spontaneous twin infant-mother interaction from
the 2™ to the 6™ month of infants” life. We provided evidence that:
a) emotional coordination along with mismatching takes place in
spontaneous twin infant-mother interaction. Emotional matching
and mismatching occurred at similar rates; b) infants directed
emotional coordination and caused mismatching more than mothers
did, though the difference was significant only for mismatching c)
the emotional states of twin infants and their mothers remained
consistent in the beginning and at the end of maternal infant-directed
speech; and d) the developmental non-linear trajectories of emotional
matching, completement and mismatching along with maternal and
infant emotions did not change significantly across the age range
of 2-6 months. These results verify part of the first hypothesis, the
second and the third hypothesis and confirm, directly and indirectly,
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the results of previous relevant studies [9-11,15,25].

Inter-subjective emotional coordination along with intra-subjective
emotional coherence in spontaneous twin infant-mother interaction
reveal coordination within - and between - twin infants and mothers
in three essential dimensions of communication that motivate
learning in a human community: ‘kinematics’ (the temporal
patterns of movements), ‘physiognomics’ (spatial patterns or forms)
and ‘energetics’ (force or effort) [24]. Timing adjustment in twin
infant-mother interaction is presupposed by the way both partners
temporally structure and synchronize their facial expressions. In
particular, in this study emotional coordination presupposes that one
partner (2) expressed: a) the type (matching), b) the positive valence
(completement), and c) the shifts of emotional intensity (attunement)
of the other partner (1), within frames of a second, before or after, the
first partner’s emotional expressions. These support the assumption
that twin infants not only are they able to adjust or fit their emotions
to the emotions of their mothers, but they participate actively and
control to a great extent the exchange [21,22,39]. This gains further
support from the evidence that, infants directed more than mothers
mismatching, matching and completement.

We assume that form adjustment at three interrelated levels- the
muscular, the neural and the somatic/autonomic- is revealed
indirectly by the matching of facial expressions of emotions in twin
infant-mother interaction. At the muscular level, form adjustment
is evidenced by emotional matching according to the definitions of
the type of facial expressions of emotions [33]. At the neural level,
support comes from the discovery of ‘mirror neurons’ (MNs), a group
of neurons that has the capacity to discharge both when performing
an action and when observing the same action performed by another.
At the somatic/autonomic level, support comes from the assumption
that the sharing of impulses to move, and the feelings associated with
them, engage motor images in reciprocal and emotionally charged
negotiations of possible cooperative activity [40].

Energy adjustment is evidenced by emotional attunement of facial
expressions of emotions, as implied by the matching in the direction
of emotional shifts. This provides evidence that not only singletons
but also twin infants can experience both self-awareness and other-
awareness as well as awareness of purposeful sharing of emotional
states [21,22]. This suggestion is reinforced by the intra-subjective
emotional coherence taking place in the course of spontaneous
maternal twin infant-directed speech. This kind of consistency suggests
that both twin infants and their mothers express intra-coordination,
that is, coherence in awareness, consciousness and purpose, unified
intentionality and control of internal states [22,24,41].

Further, in this study we evidenced similar rates of emotional matching
and mismatching, along with combinations of: a) matching with
mismatching; and b) matching with completement in spontaneous
twin infant-mother interaction. These patterns are integrated in the
assumption that intersubjective communication requires the infant to
interact with the other in a matching and self-coordinated actively-
attuned way. At the same time, the expressed states of feelings in either
one of the partners are evidently incomplete or open, anticipating a
particular range of possible reactions of feelings in the expressions of
the partner [22]. To perceive another person and respond appropriately,
the infant must be capable of integrating from perception of the other’s
face movements, an awareness of, or sympathy with, the generative
emotion behind these expressions. This requires a specific readiness
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to grasping the other’s behavior, discriminating and differentially
responding to the different emotions behind the expressions (thereby
to perceive their motives) and to the changing value of motives
[21,22]. Further, the evidence of transitions between emotional
coordination and mismatching is integrated in “emotional narratives’,
the fundamental carriers of information about motivational changes
in the short term [21]. The motive impulses of human subjects are
adapted to pass readily between them. The close following of emotions
between persons in direct and intimate communication is adapted
to intersubjective functions, that is, the coordination of cognitive
dynamics, attention shifts, changes in motive force in each self and
betweenselves [21,22,42]. This study provides evidence that the sharing
of feelings (matching) and climaxes of intensity (attunement) may be
impossible unless chaining and grouping of emotional behaviors are
brought into close harmony by smooth continuation (completement),
or strategic interruption, expressed through inappropriateness in
forms of emotions (mismatching). Interruption signifies that the
motivation for communication changes and its expressions change
towards a different physiognomy indicative of agitation, distress and
need for attention to some internal physiological need, or for comfort.
We assume that periods of emotional mismatching constitute “re-
negotiations” of intentions, or subtle varieties of motive adjustment
in the course of which the brains of both participants (twin infant and
mother) still continue to be re-organized.

Our conclusions are limited in a number of ways. First, the obvious
limitation of this study is the small Greek, Cretan sample size and
more research is necessary to determine whether our findings will
be replicated to other populations (see Introduction). Second, in this
study the focus was on facial expressions, as index of emotions and this
has to be completed by the investigation of other expressive systems
that convey affective information [43]. Third, the twin ecology of first-
born and second-born twin infants has to be compared, along with the
interaction context of singletons. Based on these limitations, we view
our findings as preliminary until micro-analysis and comparisons of
emotional expressions of a large sample of twin infant- and singleton-
mother dyads are undertaken.

In sum, this study extends empirically the theory of innate
intersubjectivity to twin infant-mother interaction and provided
evidence that both mothers and twin infants adjust the timing, form
and energy of their emotional expressions in order to obtain inter-
synchrony (through matching and attunement), transitions of inter-
motive adjustments (through mismatching) and complementarity of
feelings (through completement).

Notes

1. The term “completement” has been selected mainly for two
reasons: a) interest has been taken to be the most frequently
experienced positive emotion [44], and b) the expressed states
of feeling in either one of the interacting partners are evidently
incomplete or open, anticipating a particular range of possible
reactions of feeling in the expression of the partner [22].

2. In order to avoid low frequency cells in the analysis of the
relationship between twin infant and maternal emotions, two
analyses were carried out, one for the relationship between twin
infant and maternal pleasure, interest and neutral emotion, and
one for the relationship between maternal pleasure, interest and
neutral emotion and twin infant’s interest to the external world
and negative emotion. Each of these analyses was based on the
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construction of variables according to which the expression of
an emotion was stable and exclusive. This implies that all the cases
in which one emotion was preceded or followed by another
emotion were excluded from this analysis.

3. Analysis of the relationship of each partner’s emotions in the
beginning and at the end of maternal speech included all maternal
and infant emotions with the exception of maternal negative
emotion which was excluded due to low frequencies.
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