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Colwyn Trevarthen (1931-2024)

Born on 2nd March 1931 in Auckland (New Zealand),

1949-1953, Biology (1949-1953)

* 1953-1956, Postgraduate studies in Botany and in Zoology

» 1955-1956, specialization in Ethology and in Physiology

« 1957-1962, doctoral candidate, studied brain next to his teacher to Roger

Sperry (Sector of Psychobiology of the Technological Institute of California,

USA)

* 1963-1966, postdoctoral researcher (Marseille) next to neurophysiologist

J.Paillard



Colwyn Trevarthen (1931-2024)

. 1966, Center of Cognitive Studies, Harvard University

. 1971, Lecturer at the Department of Psychology, University of Edinburgh
. 1973, Associate Professor, University of Edinburgh

. 1984, Professor, University of Edinburgh

. 1996, Emeritus Professor of Child Psychology and Psychobiology of the

Department of Psychology, University of Edinburgh



Colwyn Trevarthen (1931-2024)

+ 1996, Honorary Doctorate of the Department of Psychology of the University of

Crete

* Honorary Doctorate of the Universities of West London, Edinburgh and

Strathclyde

* Elected Member of the Norwegian Academy of Science and Letters, of the

Royal Society of Edinburgh, many scientific societies and international

organizations

* Visiting Professor in many universities.



Colwyn Trevarthen (1931-2024)

» Aglobally recognized scientist, a pioneer in the field of human development,
his research, published in international conferences, journals and collective
volumes, has made him a scientist of international stature

* He studied systematically the developing human being, synthesizing, with a
unique gift, research findings and theoretical ideas from different scientific
fields

* As ateacher, Colwyn Trevarthen was charismatic, sensitive and dedicated

» As a person, he was a proponent of austere living, a supporter of nature and

music, a lover of dialogue, spontaneous and modest.




Presentation structure

The theoretical background of research

Research presentation:
Intersubjectivity through the study of behavioral expressions (neonatal vocalizations, infant/parental
imitation, infant-directed speech, breastfeeding) in spontaneous interactions of infants with Significant
Others (mother, father, comparisons between twin / singleton infants, grandmothers/grandfathers).
Intimate spontaneous interactions of premature / full-term infants with their parents in combination to
(infant) physiological parameters (neonatal heart rate variability).
Investigating the association of maternal perception of infant’s intersubjectivity with psychosocial (maternal
mental health, family functioning, social support and dyadic coping of stress) and hormonal / physiological
parameters (melatonin/heart rate variability) in the course of the first year of life of preterm infants.

Summary of results, interpretation and discussion

Video presentation and comments



The Theory of Innate Intersubjectivity

» Psychobiological theory,
* Human capacities for being consciously active, and for becoming aware of and expressive to other persons

emerge pre-functionally in course of formation of the bodies and brains of the human embryo and fetus.



Zoia S, Blason L, D'Ottavio G, Biancotto M, Bulgheroni M, Castiello U. The development of upper
limb movements: from fetal to post-natal life. PLoS One. 2013 Dec 4;8(12):e80876 (14, 18, 22 weeks
/1,2,3,4,8,12 mon)




Marx V, Nagy E (2015) Fetal Behavioural Responses to Maternal Voice and Touch. PLoS ONE
10(6): e0129118 (21-33 weeks)
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Ferrari GA, et al. Ultrasonographic Investigation of Human Fetus Responses to Maternal Communicative
and Non-communicative Stimuli. Front Psychol. 2016 Mar 16;7:354 (25 weeks)
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FIGURE 1 | An ultrasonographic image and the experimental setting. The small irame shows the mother and ecographer, together with the operator (ARG
and the father. (a) Shows the mather whie opaning the mouth and (b) shows the fetus’ congruent response of mother's mouth opaning.




Reid VM, Dunn K, Young RJ, Amu J, Donovan T, Reissland N. The Human Fetus Preferentially
Engages with Face-like Visual Stimuli. Curr Biol. 2017 Jun 19;27(12):1825-1828.e3 (third trimester)
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Amphoteronomic regulation (physiological coupling, a “dyadic regulation of psychobiological
states”) and syn-rhythmia (mutual regulation) between the fetus/infant and the mother.
Communicative movements (kinematics, energetics, physiognomics),

The motives,

Emotions and emotional coordination,

The temporal zones of expressive behaviors,

Infant innate intersubjectivity,

The periods of primary, period of games and secondary intersubjectivity,

Imitation,

Infant-directed speech,

Breastfeeding.
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Neonatal vocalizations

(temporal organization in relation to paternal vocalizations)
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Father-newborn vocal interaction: A contribution
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Coding

Vocalization (paternal/neonatal): the production of a vocal sound which was

continuous or included unvoiced segments of <300ms.

Turn-taking: the sequence of vocalizations which i1ncludes at least one

pause.

Co-action: the vocalization of one partner coincides temporally with the

vocalization of the other partner



TABLE 1 Typesofoverlapping vocalization

4 types of overlapping vocalizations ~ Father Newborn infant =~ ===

Newborn and father start vocalizing
and finish at the same time S ——

Newborn joins father in the middle
ol his vocalization

Father vocalizes, ﬂEWbDTﬂjﬂiI’lS m ——— ——
I I .. [ I B .
Newborn vocalizes, father joins in =~ se————— —_—




TABLE 3 Expected and observed percentages of neonatal vocalizations across the seven durational categories

Neonatal vocalization
occurring during

Inter-PV intervals

[0-1 s

[1-2 s

[2-3 5]

[3-4 5]

[4-5 ]

5 sand more
Paternal vocalizations

Total

<05

Expected under hypothesis of unrelatedness

%

2.2%
6.1%
4.5%
3.2%
2.9%
66.5%
14.7%
100%

Observed (N = 455)

%

1.7%
10.3%
6.2%
42%
4.2%
49.0%
18.5%
100%

95%Cl

(5.6-10.5)°
(7.9-13.5)"
(4.3-8.8)
(2.7-64)
(27-64)
(44.4-53.6)"
(15.2-22.3)°
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FIGURE 2 Distribution of durati_oasgcifr father-newbom switching pauses
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Basic aspects of vocal imitation in
infant-parent interaction during the first 6
months’

T. KokkKINAKI & G. KUGIUMUTZAKIS
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Aim of the study

To investigate the basic aspects of early vocal imitation in free interactions of infants with their
mothers and fathers in Crete, Greece.

« Frequency of imitative turn-takings longitudinally from the 2"d to the 6" month of life

« The kind of vocal imitation (vowel, consonant and vowel-consonant combinations)

« The structure of imitative interaction (turn-taking, co-action, combination)

« The direction of imitation (who imitates whom)

« The temporal patterns of imitation (model duration, pause, imitation, imitative episode).



Methodology

15 infant-mother and 15 infant-father pairs
« Videorecording of spontaneous interactions at family’s home from the 2"? to the 6™ month of infant’s

life / at 15-day intervals / sequence of video-recording was counterbalanced

Instruction: «Please play as you normally do with your baby»

Video-recording duration: 8-10 minutes

1 video-recording every 15 days: 9 videorecording for each dyad
TOTAL: 270 video-recordings: 135 mother-infant and 135 father-infant



10 MINUTE SAMPLE OF BEHAVIOUR

UNIT OF INTERACTION

IMITATIVE EPISODE
(MODEL)—>(IMITATOR)




Study results

e 1.003 vocal imitative episodes (range/dyad: 40-117)

Frequency of vocal imitation/parent:

e 489 (49%) with the mother (0.36/minute)

e 514 (51%) with the father (0.38/minute)

Structure of vocal imitative episodes:

* 774 tunhreVERRIGiSEiT] , 2 %)

* 180 multiple imitative episodes (combining turn-takings and co-actions)
(17 AW

* 49 covealEERERIEE (4N 05 )

No significant relationship between parental gender and the structure of

vocal imitative episodes.



Kind of vocal imitation:

* 032 (63%) vowel-sounds,

e 133 (13,3%) consonant-sounds,

e 238 (23,7%) vowel-consonant sound combinations.

More vowel-sound imitations in interactions of infants with their mothers,
more consonant-sound 1mitations 1n 1nteractions of 1nfants with their
fathers, no variations regarding vowel-consonant sound combinations.
Direction of vocal imitation:

* 06,6% parental imitations,

e 33,4% 1nfailr RS EERaen <

Parents tend to imitate their infants more than vice versa regardless of
the kind of imitation. Infants imitated paternal more than maternal

vocalizations.



Table 1, Temporal patterns of simple turni-taking vocal imitation
n = 499 (e scconds)

Mean SD Min Max

Model 0.79 1.07 0.05 11.05
Pausc 1.03 1.50 0.01 10,00
Imitation 1.19 1.44 03 11.94
Entire sequence 53.07 5.86 (.41 56.44




Table 2. Temporal parrerss of miitaiion 0 wworther—infans and fatlrer—arfans

INTeracIionis (m — 299} exarmned separarsiv]) fin secords)
NMean 51> Miin Mauax
A arcreal nreraciiosns:
Marermal imiatation (2 = 209)
Model (infanc) Q.67 0.9= Qa5 11.05
Pausc O.S3 1.42 0Ol 1LO. 00
Irmitation (mather) 1.29 1. 42 QOS5 I1.9%
Entdre scqucncocoe 4.51 5. 42 .21 56.4%
Infant imatation (g = 42>
Madel (mother) 1.10 1.37 .10 7.55
Pausc 1.83 2.10 .09 Q.09
Imitaton Onfano) . 1.37 .03 |22
Enlire scguencec 277 o743 21.32
PParernial inccracitiorns:s
Parernal imitaton (22 =— 181)
Model Gonfana) Q.72 Q.78 0.9 6.52
IPausc 0.83 1.1 0.1 8.32
Imitation (father) .30 1.54 Q.02 8.72
Entire segquence S 1T 6.22 Q.59 40.36
Infant imitartion (2 = 687
Maodel (father) 1.18 A3 .09 a0
Pausc 1.66 1.81 .02 SB.57
Imitarion (infanc) T 1.13 009 S.88
Enitire scguence SO0 6_ 66 063 32.07
T " [ {

LI
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Figure 1. Fregqueneis of vocal imitations in infant-parent anteraction by age.
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Figure 2. Freguencies of materal and paternal vocal imitations by age.
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Study results

Greece: 1003 imitative episodes (59,8%, 0,37/Aentd) *
Scotland: 676 imitative episodes (40,2%, 0,25/Aentd)

Girls: 694 piunt & eneiLocddla (41,3%, 0,29/Aentd)
Boys: 985 pitunt k& emelocddia (58,7%, 0,32/Asnutd) *

Mothers : 792 imitative episodes (47,2%, 0,29/Aentd)
Fathers: 887 imitative episodes (52,8%, 0,32/Aentd)



Table 1. Means and standavd deviarions (SD) of the stucture (1), the divection (2) and the lingwistic natioe
of sounds puitated (3) acrizs the noo contves, tnfant and parent genders.

Counrtry Infant gender Parent gender

Mean SD Mean SD Mean SD
1, Structure of imuared sound
Turn-takings 1.412 0.492 [.574 0.495 1.534 (.499
Overlaps 1.490 0.503 1.542 (501 1.490 0.503
Multiple series 1.326 0.470* 1.663 0.474* [.513 0.501
2. Devection of imitared yound
Infant imitation 1.416 0.493* 1.605 0.489 1.587 0.403*
Parental imitation 1.395 0.489* 1.577 0.494 1.498 0.500*
3, Linguisne nanoe of sound imirared
Vowels 1.390 0.488 1.ol11 {.488* 1.516 0.500
Consonants 1.576 0.4495* 1.433 0.496* 1.615 0.487*
Combinations 1.277 0.448* 1.657 0.476* 1183 {(.500

Astenisks (%) indicate the significant main effects of country, infant or parent gender on the structure,
the direction and the linguistic nature of sounds imitared.



Table 2. Temporal pasterns of souple tv-taking infan: and parental vocal swirarion in Greece and in Scotland
Cexaniored separately; e seconds),

Mean SD Min Max
Direracrions i Grecee:
Infant imitagon (¢ = 109)
Model (parent) 1.15 1.59 0.00 9.60
Pause 1.73 1.92 0.02 9.09
Imitation Onfant) el 1.22 0,03 8.88
Entire sequence @ 5,98 0.63 32.07
Parental imitaton (. = 390)
Model {infant) .69 0.85 0.05 11.05
Pause 0.83 1.30 0.01 10,040
Imitagon (parent) 1 30 148 0.049 11.94
Enrire sequence 4.81 5.80 0.41 50641
Interactions v Scotland:
Infant imitation (# = 99)
Maodel (parent) 0.94 1.70 0.09 1091
Pausc 2.30 0.04 9.34
Imitaton {infant) 35 Sl 0.0 2.97
Enrire sequence 5.90 5.62 0.71 36.96
Parcental imitation (4 = 246)
Model (nfant) U.5¢ 0.62 0.08 5.20
Pause 1.05% 1.58 0,03 9.71
Imitaton (parent) A 0.78 0.11 4.57
Enrire sequence 3.98 3.08 0.55 25.10




Table 5. Tauporal parrerns of ssmple mern-vaking vocal imiranon in ywother—infan: and father—infant interactions

Mm = X449, exameined separately, 1 scconds).

Mean SD Min Max
Marernal interactions:
Maremal imitaton (2 = 318)
Model {infant) 0.65 084 0.05 11.05
Pause 0.88 1.47 .01 10.00
Imitavon (mother) 1.10 1.25 .08 11.94
Enrire sequence 4.30 5.02 0.41 56.44
Infant immatation (n = 93)
Model (mother) 1.71 0.09 10.91
Pause 2.29 0.04 Q.34
Imitavon (infant) 1ns 0.96 0.03 8.22
Endre scquence 5.806 5.42 0.71 36.96
Parernal Dureractions:
Paremal imiration (# = 318)
Maodel Gnfant) 510 0.70 0.08 6.52
Pausc 0.95 1.37 0.01 G.09
Imitation (father) .10 1.30 0.04 872
Entire sequence 152 5.37 0.55 4036
Infant imitaton (¢ = 11%)
Mode!l (father) .00 1.59 0.09 9._o60
Pause 1.99 2.00 002 9.12
Imitanion Gnfant) 0.68 0.96 0.04 2.88
Entire sequence 6.03 6.11 0.63 32.07
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Study results

416 (42,3%) imitative episodes of facial expressions in Greece
568 (57,7%) imitative episodes of facial expressions in Scotland*

Imitative facial expressions in turn-takings occurred more often in Scotland compared to Greece.

In Scotland, parental imitations of facial expressions predominate to a limited extent over infant
iImitations.

Imitations of mouth opening are more likely to occur in Scotland compared to Greece.

Pause duration (between model and imitator) is longer in Scotland compared to Greece while the
duration of co-action and imitation is longer in Greece compared to Scotland.
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COMPARING SPONTANEOUS IMITATIONIN
GRANDMOTHER-INFANT AND MOTHER-INFANT
INTERACTION: A THREE GENERATION
FAMILIAL STUDY*

THEANO KOKKINAKI
ELENA VITALAKI
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Table 1. Temporal Pattems of Simple Turn-Taking Imitation n
Maother-Infant and Grandmoathec-dnlal Inberactions (in Saconds)

Meaan S50 Minimum Maxmmum

Miother-Infant ieraction (= B0)

Model (mother or infant) .86 1.78 56 12,20
FaLiss i, 86 M G.00
Irrukatin (mathér -or infant) 1.59 1,43 A8 B.52
Total Duration 562 425 1.32 29.48
Grandmeather-Infant Interaction (o = 101)
Model (grandrmathes or intant) 1.63 1.57 = 13.4B
Pause M 1M i} .84
Irmitaticn (grandmecther or nfant) 206 158 14 .60

Tatal Duraticn 511 4.20 1.28 29.64
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Figura 1. Developmental trageciories of infants’ and maternal imitations in
the courss of spantaneous mather-infant intaraction from the
2nd to the 10th maonth after intants’ birth.
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Fagura 2, Developrmental trajectodies of infanis’ and grandmathers’ imitations
in the copursa of :.pml;urm.l; gri.ru;h'nmhﬂr-influ'd iribgractan Trom the

2nd to tha 10th mosnth after infants’ birth,




Imitation in spontaneous grandmother — infant (grandchild) interaction
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Table 1. Frequencies, percentages of imitated behaviour acts (categories and subcategories),

and chi-squarec analysis for their distribution in interactions of infants with grandfathers and
grandmothers.

I-GF I-GM
interaction interaction Total Chi-square analysis
Kinds of im‘itatcd acts % A %\k% xZ df p-value

Vocal imitation
Vowel imitation
Consonant imitation

46 304 47 631 4 7.462 2 0.024*
69 178 59 402

&
Vowel—consonant imitation 108 35 192 30>
Body movement imitation 215 31 195 30 410 30 2.355 3 0.5
Hand movements imitation 190 88 167 855 357 87
Head movements imitation 22 10 27 14 49 11.8
f_eg movements imitation =2 1 1 0.5 3 0.7
Combinations 1 0.5 — —_ 1 0.5
Facial expression imitations 98 14 81 15 179 13 9.303 - 0.054*
Open mouth imitations 78 80 63 78 141 79
Tongue protrusion imitation 8 8 8 10 16 S
Chewing imitation 1 1 5 6 6 3
Blinking imitation -— —_— 2 2 2 1
Other 11 il 3 4 14 8
Imitation of non-speech sounds 33 s 28 4 61 s 11.983 7 0.101
Sneezing imitation <1 i2 9o 32 13 21
Yawning imitation 9 27 -1 i4 13 21
Sighing imitation 1 3 3 11 4 7
Crying imitation 2 153 - — 2 3
Whimpering imitation 1 3 3 11 <1 7
Cough imitation s 15 1 <3 6 10
Hiccup imitation <1 2 1 -4 S 8
Other 7 g 21 7 25 14 23
Combinations 30 B 39 6 69 5 4.260 2 o119
Vocal—facial expression 19 63 29 74 48 70
Vocal-body movements 8 27 10 26 is8 26
Vocal-non-speech sounds 3 10 — - — <




Table 3. Temporal patterns of imitation in grandfather-infant and grandmother-infant
interaction (in seconds).
e e ———— i ————

Mean SD
Grandfather-infant interaction
Model .61 191
Pause 0.87 0.92
Imitation .65 1.24
Total episode 5.33 451
Grandmother-infant interaction
Model 1.58 1.58
Pause 0.97 [.16
Imitation 1.76 | .47
Total episode 6.02 1.57

R —————————————————————————————————————



Hand raising imitation in spontaneous grandfather — infant (grandchild) interaction

)
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Diagram: Microanalysis of pre- and post-imitative expressive behaviors.

7 - MINUTE SAMPLE OF BEHAVIOR

UNIT OF INTERACTION

IMITATIVE EPISODE
| I |
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I |
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Table 2. Descriptive analysis (frequencies and percentages) of infants’ expressive behaviours
in pre-imitative and post-imitative zone in GF-I, GM-I interaction and totally.

GF-I interaction (M-I interaction Total
N (%) N (%) N (%)

Pre-imitative zone
Kinetic behaviour 461 (65.9%) 402 (62.0%) 863 (63.8%)
Vocal/kinetic behaviour 241 (34.0%) 242 (37.0%) 483 (36.0%)
Vocal behaviour [ (0.1%) 3 (0.5%) 4(0.2%)
Total 703 (100%) 647 (100%) 1350 (100%)
Post-imitative zone
Kinetic behaviour 448 (63.9%) 386 (60.0%) 834 (61.93%)
Vocal/kinetic behaviour 254 (36.0%) 261 (40.0%) 515 (38.0%)
Vocal behaviour [ (0.1%) - [ (0.07%)
Total 703 (100%) 647 (100%) 1350 (100%)




Table 3. Descriptive analysis (frequencies and percentages) of grandfathers” and grandmothers’
expressive behaviours in pre-imitative and post-imitative zone in GF-I, GM-I interaction and

totally.
GF-I interaction GM-I interaction Total

N (%) N (%) N (%)
Pre-imitative zone
Kinetic behaviour 19 (3%) 16 (2%) 35 (3%)
Vocal/kinetic behaviour 684 (97%) 631 (98%) 1315 (97%)
Vocal behaviour —~ - -
Total 703 (100%) 647 (100%) 1350 (100%)
Post-imitative zone
Kinetic behaviour 14 (2.0%) 12 (2.0%) 26 (2.0%)
Vocal/kinetic behaviour 686 (97.5%) 634 (97.8%) 1320 (97.7%)
Vocal behaviour 3 (0.5%) [ (0.2%) 4 (0.3%)
Total 703 (100%) 647 (100%) 1350 (100%)
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Infant facial expressions of emotion










Maternal facial expressions of emotion

(1c) laughter (1d) pleasure to external
world

(Ib) bright smile-
raised eye brows,
wide open eyes

(1la) smile

(2c) frowning (3) self-absorbed

(2b) raised eye brows
and wide open eyes

(Z2a) interest
expression
Figure 2. Facial expressions of a mother illustrating different emotions in spontaneocus
interactions with her infant. (1) — Expressions of pleasure shared with the infant; (2) —
expressions of interest in the infant; (3) — neutral or non-social emotional expression.



Table 3. Definitions with examples of interpersonal engagement categories according to
the type and the valence of facial expression of emotion.

Category Deascription Examples

Interpersonal engagement according to type of facial expression

Emotional One partner displays the same  The mother smiled to the infant while the infant
matching facial expression of emotion grinned

as the other partner, inde-
pendently of the intensity

Emotional Ome partner, or both, showno  One expressed pleasure to the partner, while the
non-matching interest in interacting with other showed negative in emotion. When bath
the partner wera not in communication, one partner was

neutral in emotion while the other was negative
interpersonal engagement according to valence of facial expression

Emotional Omne partner completes tha While the mother shows pleasure, the infant
completion positive valence of facial EXpresses interast

expression of emotion
(pleasure or interast) of the
other partmer

Attunement Ome partner expresses shifts In descending attunement, the intensity of both
in the direction of emotional partners’ emotional state at the end of the
intensity to match shifts of subunit was lower than at the beginning of the
the other partner subunit: e.g., both partners changed from pleas-

ure directed to the partner (+++) to interest (++)
directed to the partner
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Diagram 1. An example of micro-analysis of facial expressions of emotions in a spontaneous
interaction of a 2-month-old singleton infant with his mother.



Table 2. Relationship between parental interest and pleasure and the coresponding ffant
ermotional states, when inant s the imitator

Parental emotional state

Infan emotional state Interest Pleasure

Inerest 55.2%
Pleasure Cugp k

S




Table 4. Reladonship beoween infant incerest and  pleasure and the: comesponding. parental
emotional tates, when parent i the mitator

Infant emotional state

Parental emotional state Interest Pleasure

(Interm 4

Peasr 9%



Table |, Relationship between parental emotional intensity and infant emotional intensity, when
infant is the imitator

w———

Parental emotional Intensity

Infant emotional intensity Ascending Descending Fluctuating Stable
Ascending 28.9% 17.0% 2.9%
Descending 8.5% Q63%> 31.9% 16.8%
Fluctuating 22.0% 23.7% ' 15.7%

Stable 33.9% 21.1% 23.4%

T




Table 3. Relationship between infant emotional intensity and parental emotional intensity, when
parent is the imitator

Infant emotional intensity

Parental emotional intensity Ascending Descending ~ Fluctuating Stable
Ascending 65% 5.1% ;1%
Descending 41% Qam 6.7% 4.2%
Fluctuating 49% 39% 9.4% | 7%

Stable B1.0% B1.9% 187%

—~—

il
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Operational definitions

Emotional matching: in the course of the interaction, one partner expresses an emotion of the same
valence (positive, negative, neutral) with the other partner, regardless the intensity of it.
Emotional attunement: in the course of interaction, one partner matches the direction of intensity

changes of emotional expressions of the other partner.



Photo 1.1 (00.40.02.11): In the course of eye contact, the mother talks to her baby (3 months) while expressing pleasure as
she moves her head up and down in order to emphasize her speech. At the same time, the infant is looking at her with intense
interest. Photo 1.2 (00.40.03.18): After 1 sec, the infant smiles while maternal expression of pleasure becomes more intense.

,-.




Photo 1.3 (00.40.14.00): In the course of eye contact and matching of pleasure expressions, the infant starts vocalizing while he
moves his head up and down.Photo 1.4 (00.40.14.08): The mothers interprets infant vocalizations and she is expressing her
agreement to the infant while both partners continue matching of pleasure expressions.




Photo 2.1 (00.36.25.18): In the course of eye contact, the father while expressing an unsmiling face starts playing a repetitive verbal game by saying : “What is
the name of it;” while in parallel this is accompanied by a predictable pattern of moving the infant forward and backward . In parallel, the infant is expressing
interest to his father while he starts smiling. Photo 2.2 (00.36.26.07): After the end of the third round, in the course of eye contact, both partners start expressing
pleasure at the same time while the infant starts vocalizing.
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Figure 2. Developmental curves of pleasure matching in mother —infant and father—infant
interactions.
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Figure 3. Developmental curves of interest matching in mother —infant and father —infant interactions.
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Table 4. Definitions of interpersonal engagement categories according to the type, the
frequency, and the direction of intensity change

Category Description Example

Interpersonal engagement categories according to type of facial expression

Emotional matching one pariner expressed the tbype the mother smiled to the mmfant
of facial expression of emotion while the infant grinned
of the other pariner

Emotional Completion one pariner completes the in the course of maternal mterest
positive valence of facial facial expression, the infant
expression of emobHon expresses pleasure

(pleasure, interest) of the
other pariner

Emotional non-matching one or both partner was not the infant was interested
interested in interactng elsewhere than interacting with
with the other pariner the mother, who expressed

pleasure to the infant

Combimation different interpersonal an emobional non-matching was
engagement categories followed by a matching and
expressed in temporal ended in a completion
succession (combination of matching /

mnipletinn,.-"nnn—matchhg}

Interpersonal engagement categories according to the frequency of facial expression of emotion

Synchrony one pariner matched the the mother changed her facial
frequency of change of expressions of emobton fwice
emotional expressions of and the infant changed his /her
the other partner facial expressions of emotion

Atfunement one pariner expressed the in ascending atbunement, the
shifts m the direchon of intensity of both partners’
emobional intensity of emobional both pariners changed
the other pariner from interest (+) to pleasure (++)

directed to the pariner
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Qualitative and quantitative variations
In interactions of mothers with their twin and non-twin infants

Emotional matchings and emotional attunements occurred more often in interactions of mothers

with their twin infants compared to non-twin infants.
Emotional completements and miscoordinations occurred more often in interactions of mothers

with their non-twin infants compared to twin infants.
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Diagram 1. An example of micro-analysis of facial expressions of emotions in a spontaneous

interaction of a Z-month-old singleton infant with his mother.

Motes: At A, In Unit 1, the Imfant showys a brief drop im level of emotion, which had been at the same lewvel
as thwe emotion of the mother. This shows a change from emotional matching to emoticnal nonm-matching.
Subuwnit 2 of Unidt 1 1s a brlef, 1.16 s, Imterruption of communilcatson n whilch both mothser and Infamt attend
to each other with positive expressions at moderate to high Intensity. This is followed by an animated two-
part engagement in Unit 2, ending withh mothers commments on the imfant™s changing fealings.
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Figure 5. Developmental curves of pleasure matching in twin infant- and singleton infant—
mother interactions across the age range of this study.



Figure 4. An example of successive matchings of pleasure between a 6-month-old twin
infant and his mother (1 unit of analysis consisting of three sub-units of analysisin 10.92 s).
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Operational definition

Pauses were featured by the absence of paternal infant-directed speech and absence
of infant vocalizations/non-speech sounds but not necessarily by the partners’ kinesic

“silence”.

Kinesic ‘non-silences’ constituted infant and paternal self- and other regulatory facial,
head, hand, torso, leg movements, or constellation of movements, including
communicative/affective patterns of movements (tickling, hugging, touching), and the
father re-settling the infant’s, own or both partners’ postural positions.



843 pauses: 6.24 seconds (min: 2 secs., max: 82.32, SD: 7.42)

In the course of pauses, infants and fathers expressed “emotional completement”, that is, infants
expressed interest to the fathers while fathers showed pleasure to their infants.

Each partner had a different focus of interest, that is when fathers expressed interest to their infant, the
infant was interested in the outside world.

Indications of emotional attunement: Infants seem to attune their descending and stable emotional

intensity to the same direction as the father’s emotional intensity.
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Table 2. Classification and definition of content categories of maternal speech.

Content
categories Definition
Thematic blocks of utterances - units of spoken language marked off on either side by a pause,
saguence with a high degree of semantic coherence (Kerbrat-Orecchioni, 1990, as cited in
Rabain-Jamin & Sabeau-Jouannet, 1997: Siegel, 1963, as cited in Rondal, 1980).
Non-speech Strings of non-verbal and non-vocal sounds, expressed either as part of an imitative
sound sequence, part of a game, as an effort to draw infant's attention, or to maintain
and prolong infant interest
Vocal Exchangels) of vocalizations between the mother and the infant
expressions
Vocal games  Matemal vocalizations repeated in a rhythmic pattemn and (sometimes)
accompanied by predictable body movement patterns
Verbal gomes ~ Maternal sentences/words repeated in a rhythmic pattern and (sometimes)
accompanied by predictable body movement patterns
Songs Nursery rhymes expressed in known, or improvised melodic contours




Table 2. Description of focus categories with thematic sequences of matemal infant-directed speech,

Foas
Cateqgories

Infant-Focus

Description of Thematic Sequences

In response to, or description of infant's intemal state, external and physiological state and infant’s body

Dyad-focus

Mother-focus
Other-focus

movements. Infant intemal state thematic sequences induded the description/redirection of attention/gaze
behaviour, emation(s), communicative ability, desire(s), autonomy, characten'tem perament, knowledge/
thought process/memory/leaming, or the parent was talking from the infant's perspective. Infant externa
state thematic sequences either described infant appearance, or expressed admiration for him/her,

The mother attempts to communicate with the infant, or to describe the dyadic and bi-directional emotional/
behavioural exchange and sharing of expressive behaviours/states (e.q. emations, gaze direction,
physiological states, movements of body parts, appearance and position in space)

In reference to maternal behaviours), emoation(s) and desire(s).

Comments on an external situation, on an object/toy, or on a third person.



Table 3. Classification, definition and examples of question and directive subcategories and complexity categories /
subcategories.

Questions
Question
Subcategories Definition Example quote

Open-ended  questions that begin with intemogative words like  "Who is that girl over there!”
questions who' (moiog/moid, the Greek equivalent), ‘what' (i, “What does "angu’ mean!”
when' (mote), ‘where’ (mo0), "how’ (mwg), ‘why”  “Where did you go?

[yiai), ‘which’ (mow/mold), ‘whose” (moivol/ "How can we stop hiccup?

oIV, ‘Why aren’t you sleeping in the morning?
'Whose toys are these!”
What?

Close-ended  questions that required the infant to respond '"Are you sleepy!
questions virtually with a yes/no answer (Valian & Casey,  'Are you hungry?

2003
Questions with  questions which are answered by mothers 'Where did you put your feet? Did you put them
ANSWErs themselves (Md.aughlin et al, 1980; Snow, 1977).  uphigh?

‘Where are you looking at? Are you looking at the
lights?



Category Definttion Example quote

Semantic the sum of different thematic sequences of maternal ‘What is & my little boy? [dyad-focused, darifiction
complexity — speech, irespectively of the focus of it (thematic  request)] Let'’s tak to each other. [dyad-focused
sequences were analysed for each and every focus  (sharing of expressive behaviourl). Leave it [other-
category and then they were added up to provide focused, (reference to object}]. Do you ke your shoes?
evidence of semantic variability of maternal Tight them up! [infant-focused, (infant emotion and
speech). prompt infant to action)]. What did we wear? We wore
shoes? [dyad-focused, sharing of behaviour)}.Tota
number of thematic sequences= 4 (2 infant-focused,

1 dyad-focused and 1 other-focused).
Repetitiveness (omplexity
MU meric Sequences with at least two consecutive identical or "Will you cry? En? Will you cry? En? Wil you cry? ERY
repetition nearly so repetitions (Butler et al,, 2003).
Semantic Sequences with at least two consecutive different  “Shall we go by the window to see what the weather i
repetition utterances which refer to the same topic and give  like? ER? My sweety? Come on, lef’s see the weather

added meaning (Butier et al, 2003). here. Look at here! It & raining cats and dogs!”
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Figure 1. An example of micro analysis of maternal infant-directed speech in a spontaneous interaction of a 2-month-old infant
with his mother.



Table &, Summary table of chi-square analysis for the relationship between sex of parent (SP) and content and focus categoriey/
subcateqories.

A Variable relationship Chi-guare df p-Value
Sex of parent * content categories
. P *them. seq 674 I
2, 5 * non-speech sounds 057 I
3. 9 *vocal content i |
4, % *vocal game 283 I
5 % *verbd game 1263 I
6. 5 *song 139 |
Sex of parent * focus categories
7. 9 *infantfocus 134.14 |
B, §* dyadfocus U |
9. 5 * otherfocus 4131 |
|

10, P * parent focus 5540




Sex of parent * infant-focus subcategories
11. 9 *intemal state
11.4. Attention

11h. Autonamy

11.c. Emotions

114, Desre

112, Communicative ahility
111, Talking infant's per.
11.0. Knowledge thought
11h. Learning

12. 5 *infant appearance
13. 3 * phydological state
14. 5 * prompt to action
15. 5 *body mov.

16, 5 * change of postion

11041
11530

1.48
0.0
453
1185
10092
1555
.79
5116
G8.79
91.48
106,65




Sex of parent * dyad-focus subcategories

17. 5 * protoconversations 2534 1
18 5 * non-verba responses 700 1
19. P *verbal responses 1203 1
194, 5P * praise 140 ]
19h. SP* grest 151 ]
19.c. 5P* confirm/agreement 136 1
19.2. 5 * prompt to speech 851 1
19, 5P * interpretation 149 ]
19.9. $P* darification request 2141 1
SP* reference to the bidrrectional dyadic emational/behavioural exchange

204, 5P *emotions p— | 1.9 ]
20b. SP* emations i = p 0.56 1
20.c. 5P* behaviours p = | 38.75 ]
204. 5P* behaviours i = p 5.95 1
SP* description of ‘sharing, by the use of ‘we

21. 5 * sharing
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Figure 3. Developmeantal trajectories of matemal and patemal infant intemal state thematic sequences agrossthe age range of this

study.
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Mothers of first-born infants directed speech more often to their

infants while mothers of second-born infants directed lIonger duration

speech to their infants.

Fathers favored first-born infants with Ionger duration speech

compared to fathers of second-born infants.

Fathers did not vary the content of verbal thematic sequences between
first- and second-born infants.

Maternal speech to first-born infants varied according to infant age.
Paternal infant-directed speech varied according to infant age both

for NSRRI secongdsborn 1nfants.
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Figure 1. Developmental curves of maternal and paternal verbal content directed to first-born and second-born infants across the
age range of this study.
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Table 5 Destriptve statitcs for unt/subunit curation and within-unitwithin-subunt
naLse duration i interactions of mothers with ther singleton and twin infant,
nglton-Hlother yaos Twin-Hother Dyaos
Hean i Mear )
Unit duration 1133 11U 1836 1935
Subunit curaton 1012 143 37 376
Within-unit pause duration 4% 44 4% 35)
Within-subunit pase duration 078 )4 08 050




Table 6. Sumrmary table of -test analyses for the effects of birth status (Column A) and

for the (Birth status]*{Infant age) interaction effect (Column B) on the structure of
matemal infant-dlirected spegch.

Column A Birth status ~ Column B (Birth status]* (Infan Age)

Fuglie — p Fialue i
| Unit duration 580 0028 1384 0.056
1 5ubunit duration 613 <0l 1.369 0258
3 Within-unit pause duration 082 0375 1202 0318
4 Within-subunit pause duration 0032 (859 1570 0.190




Table 7. Chi-square wald test analyses for the effects of birth status (Column A) and for
the (Birth status)*{Infant age) interaction effect (Column B) on thematic sequences,
infant-focused speech and infant-focused thematic categories of maternal infant-
directed speech.

Colummn
Colurnmm E (Birthh Status)
A Birth Status * {(Infant Age)

Content of Matemal Speech

w? P w2 D
1. Matemal thematic sequences 0012 0914 4737 0315
Infamt — Foocused Maternal Speech
Z Infant-focused speedch 20,147 <.001 7367 o118
3 Frequency ofidifferentlinfant-focused thematic categories IO I0S <001 5. 3049 0. 178

Infant-Fooused Categories amnd Thematic Sequences

Imfant Internal 5tate Thematic Seguences

4 Infant intermal state 15.833 <001 1.556 O.B17
S Infant attention 13.0792 <=.001 2. 409 0052
&.Infant autonomy 1.881 0170 2638 0620
7 Anfant character Ll e 957 DO.Ea8 L= b=
B Infant com. abilities 0173 a7 7 5. 809 0214
o |Infant desires 2455 aL11a F. o0 0093
10 0nfant emotion FEIAS = 001 3.605 Lol =T ]
1 1.Infant kmowledgefthought process 24588 0,116 2.354 L |
1 2. Talking from the infant's perspective 1.230 o267 17376 <01

Infant External State Thematic Sequences

12 Admiration for infant presencefoomments on imfant appearamnce 1.635 0201 11.573 = 05
14.Infant physiclogical state 13.757F <001 &.0FF 0194
15 Infant body movements 35523 <001 5.334 0.255
1&. Prompting imfant to action 1.539 0215 12.821 = 05
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Table 4. Summary Table of Chi-Sguare Wald test analyses for the effects of birth status [column A), and for the [birth status)®

(infant age) interaction effect (column B) on speech acts and complexity of matemal speech.

Column A
Birth status

Column B

(Birth Status)® (Infant Age)

Speech Acts of Maternal Speech
Questions

1.Questions
1a.0pen-ended questions
1b.Close-ended questions
1c.Questions with answer
Directives

2a.Direc onrders
2b.Indirect requests
Declaratives

3Declaratives

Megative utterances

4 Disapprovals

Complexity of Matemal Speech
Semantic Complexity
S55emantic com plexity
Repetitiveness Complexity
6a.Numeric repetitions
6b.5emantic repetitions

3934
11.648
1.005
1.805

7041
0547

3607

B.645

21.138

14462
4880

0.015
<0.001
0316
0179

0.008
0450

0.058

0.003

p < 0.0

<0.001
0027

.:'[1
6545
12104
14506
6.205

5485
6.768

4632

4445

11.214

38.548
6.649

0.162
0.017
0.006
0.164

0.241
0.149

0327

0.349

(0.024)

<0.001
0.156
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Figure 1. Developmental pattems of maternal open- and close-ended questions in singleton infant-mother and twin infant
mother interactions from the 2nd to the 6th month of infants life.
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Table 5. Chi-5guare Wald test analyses for the effects of (birth status) (column A) and for
the (birth status)*(Infant age) interaction effect (column B} on dyad-focused speech and
categories.

Colummn B

Column A (Birth status)* (Infant

Birth status agel]
Dyad—focused matemal speech

¥ P ¥ )
1. Protoconversations
1. Protoconversations 1236 <0.001 31.14 <0001
1.1. Vocal expressions 1.10 0.29 27.85 <0001
1.2. Verbal comments 1.26 0.26 16.07 <0.01
1.2.1. Praise 3.70 e 0.59 0.9%
1.2.2. Acknowledgement 13.36 ﬁ!f!’ 0.13 0.99
1.2.3. Agreement 4.79 0.02 0.59 0.96
1.2.4. Prompt to vocalize 0.05 0.80 882 0.06
1.2.5. Internpretation 4.41 0.03 542 0.24
1.2.6. Clarification request 536 0.02 274 0.0
2. Maternal speedh describing the dyad

2.1. "'We' expressions 1.04 0.30 1747 <0.01

2.2. Maternal speech describing the direction
of behaviors/emaotions in the dyad

2.2.1. Behavior of mother to infant 0.01 11.71 0.02
2.2.2. Behavior of infant to mother 4.38 ‘Eﬁ’ 3.20 052
2.2.3. Emotions of mother to infant 3.49 0.06 .67 0.95
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Table 2. Operational definitions of infant/maternal expressive behaviours.

Code Description

Gaze Behaviour

(1) One partner (infant/mother) was looking at the other partner’s face or torso

(0) One partner was not looking at the other partner's face or torso.

Facial Expressions of Emotion

(1) Negative: Expression of distress, such as anger (brows drawn together and lowered, wide-
opened square mouth), sorrow (knit, lowered brows, down-turned mouth corners).

(2) MNeutral: No clear sign of positive or negative emotion. No interest for the partner or the
environment

(3) Interest to the environment: Facial expression of interest (brows raised slightly or pulled

together, eyes wide open, and mouth relaxed, without any sign of tension) and gaze
directed to the environment
(4) Interest to the partner: Facial expression of interest and gaze directed to the partner.
(5) Pleasure: Expression of enjoyment (eyes and mouth open or close, expression of smile/
laughter, corners of mouth and cheeks draw upwards).

Tactile Behaviour
Body-focused touching (by the infant)
(1) Self-comfort touching, e.qg., sucking thump, hair touching.
(0) No body-focused touching
Touching the infant (by the mother)

(0) No touching. The mother was not touching the infant.
(1) Negative touching. The mother was touching the infant in a negative manner (e.g., pushing)
(2) Positive touching. The mother expressed:

Affectionate touching (e.g., stroking),

Playful touching (e.g., tickling),

Supporting touching (e.g., helping the infant to seat),

Static touching (e.g., the infant was seating on mother’s lap)




Table 3. Operational definitions of dyadic expressive behaviours.

Code Description

Eye contact
(1) Both mother and infant looked at each-other's eyes simultaneously.

(0)  One or both partners looked at somewhere else, or they looked at each other's torso/hands/
legs

Shared activity

(1) Both partners shared a joint locus of interest, or they expressed mutuality through turn-taking
(e.0., throwing a ball to each other), they shared affection (interest or pleasure), or rhythm
(e.0., the mother was singing and the infant was moving himself/herself joining into the
rhythm)

(0)  The two partners had a different focus of interest, or, in case of a shared activity, one or both
partners expressed negative or neutral affection.



Dyadic Expressive Behaviours

i 50 *vs 6,9 812
3___“* onths
= 40 K
o
-
s 30
- 20 *vs9 & 12
‘-E months
O *vs 2 &9 *ye 2 & 4
?l::lﬂ 1[] |T'I':fr'|th5 *1"'5 Er"i 'g"- mnﬂths
= 6 months

0
o
5 2 months 4 months 6 months 9 months 12 months
o

Infant's age (in months)
mfe Fye Contact Shared Activity

Graph 3 Breastfeeding dyads’ expressive behaviours across the first year of life. *
significant at the 0.05 level, according to pairwise comparisons



~Intersubjectivity anc

RN
# My




healthcare [mMDPI)

Article

Comparing Full and Pre-Term Neonates” Heart Rate Variability
in Rest Condition and during Spontaneous Interactions with
Their Parents at Home

Theano Kokkinaki ¥, Maria Markodimitraki 2, Giorgos Giannakakis 3, Ioannis Anastasiou 4
and Eleftheria Hatzidaki ®

Child Development and Education Unit, Laboratory of Applied Psychology, Department of Psychology,

University of Crete, 74150 Rethymnon, Greece

! Department of Preschool Education, University of Crete, 74150 Rethymnon, Greece

* Institute of Computer Sadence, Foundation tor Research and Technology, 70013 Heraklion, Greece

4 Cardiology Department, University Hospital of Heraklion, University of Crete, 71500 Heraklion, Greece

?  Department of Neonatology/Neonatal Intensive Care Unit, University Hospital of Heraklion, School of
Medicine, University of Crete, 71500 Heraklion, Greece

* Correspondence: kokkinakifuoc.gr; Tel.: +30-28310-77536



Heart rate variability and premature infant development

Heart rate variability (HRV): an index for the evaluation of autonomic nervous system maturation
especially the activation of the parasympathetic nervous system.

Connection of the vagus nerve with social behaviors (e.g. vocalizations and facial expressions).
Gestational age has been associated with metrics of HRV.

Shorter gestational age has been connected to shorter HRV. A decrease in HRV in linked to
vulnerability to stress whereas an increase represents physical and mental adaptability.

Evidence of HRV variations in preterm and full-term infants in different conditions/contexts, involving

mostly mother-infant sensory stimulation is rarely investigated in the naturalistic environment.



Figure 1. Timeline of the study procedure. BDI: Beck Depression Inventory; CA: Corrected Age; DCT: Dyadic Coping Inventory; ChA: Chronological
Age; EPDS: Edinburgh Postnatal Depression Scale; FACES: Family Adaptability and Coheston Evaluation Scale; GA: Gestational Age; HRV. Heart
Rate Vanability; PMA: Postmenstrual Age.
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Table 4, Cc:mp arison of HEWV parameters between full- and preterm infants for the whole re-::-::nru:ling

duration.
HRV Features Full-Term Neonates Preterm Neonates p-Value Ditference
HEm 157.5 162.9 0.134 ns
SDININ 0.042 0.035 0.156 ns
HR_std 18.9 1.2 0.359 ns
EMSSD 0.037 0.022 0.039 !
NN50 2711 99.0 0.039 J
pININ50 b.4 2.3 0.0537 J
HEV_Tn 8.6 8.0 0.465 ns
VLE_peak 0.020 0.019 0.674 ns
LF_peak 0.06 0.06 0.767 ns
HF_peak 0.15 0.18 0.743 ns
Total power 367.6 233.1 0.209 1s
VLEF (") 0.359 0.448 0.046 I
LF (%) 0.43 0.40 0.290 ns
HF (%) 0.19 0.153 0.046 J
LF/HF 3.59 4.87 0.180 ns
DFA a 1.03 1.04 0.923 ns
DFA ou 1.10 1.10 0.989 ns
DFA a: 0.96 0.95 0.869 ns

Mote: Bold type denotes a Etaﬁsticall}' s'-ignj_ﬁ::a.nt differenice between grﬂupa'l'he differentiations
are depictecl in ].:'iEl'LII"E' 1. Ms means 'nc:nn-Eign.iﬁr_ant' and arrows show the direction of variation for
a spe-a:iﬁ:: parameter.



Table 6. Cu:rmparis-::ln of preterm infants’ HEV parameters between re sting condition 1 and interac-
tion with the 1st parent interaction and interaction with the 1st parent.

Interaction between Preterm

HRV Feature Resting Condition 1 Neonate-1st Parent p-Value Difference
HRE_m 160.6 166.9 0.002 |

SDNN 0.030 0.032 0.511 ns
HR_std 14.1 le6.1 0.125 ns
RMSSD 0.018 0.025 0.064 s
PININ50 1.7 32 0.059 ns
HRV Tn 6.6 6.4 0.630 ns
VLF_peak 0.036 0.036 0.289 ns
LF_peak 0.07 0.06 0.168 s
HF peak 0.18 0.19 0.367 ns

Total power 78.1 136.7 0.014 |

VLEF (%) 0.043 0.102 0.000 |
LF (%) 0.65 0.63 0.122 ns
HEF (%) 0.25 0.23 0.653 ns
LF/HF 4.13 4,01 0.856 ns
DFA o L11 1.06 0.117 ns
DFA ou L.10 111 0.860 ns
DFA oo 1.07 0.95 0.021 |

MNote: Bold type denotes a Etaﬁsticall}' s-ignj.ﬁcant difference between groups. Ns means 'n-::nn-sig-
nificant' and arrows show the direction of variation for a sper_ific parameter.
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MAIN AIM: To investigate the relationship between specific psychosocial (maternal
mental health, maternal perception of infant’s intersubjectivity and attachment, family
functioning, social support and dyadic coping), and biological factors (melatonin and
heart rate variability) during the first year of life on the development of premature infants

by focusing on families of low socioeconomic status.



Psychosocial factors and premature infant development from low SES

« Maternal mental health (Cena, 2020; Goyal, 2010; Kozhimannil, 2011),
» Dyadic coping of stress (Bodenmann, 1995, 2005),
« Family functioning (Reiss, 2019),

« Social support (Leahy-Warren, 2020; Lutkiewicz, 2020),

Intersubjectivity and attachment (Carrulo et al., 2024; Korja, 2012; Leahy-Warren, 2020; Trevarthen & Aitken,




Melatonin and premature infant development

Melatonin has a wide range of biological functions, including the regulation of the circadian rhythm,
antioxidation, anti-inflammatory, gut microbiota formation, making it a potent bioactive molecule with
long-term cardiovascular health effects, especially in infants.

During the first 3 months approximately the infant will experience a transient deficiency in melatonin,
due to suboptimal melatonin production and immature circadian rhythmicity. This property has special
Importance in preterm newborns, since they lack the last part of the pregnancy that will provide the
highest melatonin levels.

Breastmilk is therefore the only source of melatonin for the infant, and especially the preterm neonate,
during the first few months of life. Melatonin in human milk is important for normal neurodevelopment, it
plays an important role in newborn synchronization with the mother’s rhythm, it entrains rhythms in the
cardiovascular system that are essential to neonatal homeostasis and function and may contribute to

better growth and development with long-term outcomes.
(Katzer, 2016; Qin,2019; Gombert & Codorfier-Franch, 2021)



Autonomic nervous system (heart rate variability) and melatonin

An internal circadian clock, which allows adaptation of physiological and behavioral
functions to the light-dark cycles is coordinated by the suprachiasmatic nuclei (SCN), the
central pacemaker.

The pineal gland - which synthesizes and secretes melatonin - and SCN interact with
each other and constitute the key elements of the bio-clock.

SCN relays photoperiodic information to the pineal gland via sympathetic nervous system.
In connection to this information provided by the SCN, the pineal gland either up- or
down-regulates the melatonin production.

(McKenna & Reiss, 2018; Tan et al., 2023; Van Gilst et al., 2023)
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Maternal Perception nfant rsubjectivity
Questionnaire

Interactive Competence: maternal perception about the infant’s competence

at the interaction with the mother; consists of 8 items (for example, item 12:

gometlr)nes | get the feeling that my baby already expresses his will and his
esires).

Emotional States: maternal perception of infants’ behaviors that express
emotional states; includes 8 items &or example, item 2: When my baby wants
to fuss, he waves his arms or starts crying).

Initiative: maternal perceptions about the infants’ competence to express their
own initiatives; comprises 6 items (for example, item 11: My baby does not like
being alone anymore and does everything to get my attention).

Total: comprises all 22 items

(Carrulo et al., 2024)



Other measures
Anxiety (Spielberger State-Trait Anxiety Inventory for Adults, Spielberger, 1983)
Depression (Cox, 1987, Epps; Beck, 1996, BDI-II)

Soclial support (Multidimensional Scale of Perceived Social Support, MSPSS,
Zimet, 1988)

Dyadic coping (Dyadic Coping Inventory, Bodenmann, 2008; Ledermann, 2010,
DCI)

FACES (Family Adaptability and Cohesion Evaluation Scales IV Package, FACES 1V;
Olson, 1979; Olson, 2019)

Breast milk melatonin (pg/ml)



Sample population

* 72 preterm infants
* Mean (SD) gestational age: 33.78 (2.22)

* 15.3% extremely or very preterm

* 90.3% C—-sections
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Maternal characteristics

Age at delivery
Mean (SD): 33.9 years (6.8)
Range: 20 - 58
93.1% of Greek origin
80.6% married

Education
CompPuiis off gl & 51,003
Secondary: 37.5%
Hygiher: o’/ 95



Inter-subjectivity

Minimum Maximum Mean SD
Interactive Competence 30 40 37.1 2.7
Emotional States 18 40 30.6 5.0
Initiative 16 30 24.7 3.1
Total 72 110 92.4 8.7
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Psychosocial scales (at Birth)

Minimum Maximum Mean SD
ANXIETY 23 65 36.4 8.7
DEPRESSION (EPDS) 9 20 13.4 2.3
SOCIAL SUPPORT - Family 12 28 25.8 3.1
SOCIAL SUPPORT - Friends 11 28 24.4 3.9
SOCIAL SUPPORT - Significant other 10 28 26.6 3.0
Stress communicated by oneself 11 20 15.9 2.5
Supportive dyadic coping by oneself 16 25 22.2 2.4
Delegated dyadic coping by oneself 5 10 8.5 1.5
Negative dyadic coping by oneself 10 20 17.9 2.5
Stress communication of the partner 7 20 13.9 2.8
Supportive dyadic coping of the partner 9 25 21.8 34
Delegated dyadic coping of the partner 2 10 8.5 1.5
Negative dyadic coping by partner 9 20 16.5 3.1
Common dyadic coping 11 25 21.6 3.7
Total dyadic coping 90 170 146.5 15.2




Psychosocial scales (at 6 months)

Minimum Maximum Mean SD
ANXIETY 22 58 39.9 9.1
DEPRESSION 0 29 12.6 7.2
SOCIAL SUPPORT - Family 6 28 24.8 4.1
SOCIAL SUPPORT - Friends 4 28 22.9 5.1
SOCIAL SUPPORT - Significant other 5 28 25.6 39
Stress communicated by oneself 4 20 15.2 3.6
Supportive dyadic coping by oneself 9 25 20.4 3.2
Delegated dyadic coping by oneself 2 10 8.0 1.7
Negative dyadic coping by oneself 7 20 16.9 3.1
Stress communication of the partner 4 20 12.5 3.2
Supportive dyadic coping of the partner 5 25 19.5 5.3
Delegated dyadic coping of the partner 2 10 7.4 2.3
Negative dyadic coping by partner 7 20 16.0 3.4
Common dyadic coping 5 25 18.9 5.2
Total dyadic coping 59 173 134.8 22.3




Breast milk melatonin
3rd-5th day (colostrum) (N: 53, Mean: 19.3, SD: 14.9)
10th-14th day (transitional milk) (N: 48, Mean: 25.9, SD: 22.7)
20th-28th day (mature milk) (N:42, Mean: 22.0, SD: 19.2)
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MPIIQ vs Population characteristics

No significant differences detected for any of the
subscales or total MPIIQ between categories of:

 Maternal educational level, marital status, Greek origin
 Degree of prematurity
* Infant sex

No significant correlation with maternal age at
delivery



Correlation with psychosocial scales

at 6 months
INTERACTIVE EMOTIONAL STATES INITIATIVE TOTAL
rho p-value rho p-value rho p-value rho p-value
ANXIETY -0.351 (0.003) -0.244 (0.045) -0.203 (0.098) -0.335 (0.005)
DEPRESSION -0.317 (0.008) -0.129 (0.296) -0.075 (0.542) -0.217 (0.075)
SOCIAL SUPPORT
Family 0.176  (0.151) 0.027 (0.829) 0.023 (0.852) 0.074 (0.547)
Friends -0.046 (0.711) -0.004 (0.974) -0.005 (0.969) -0.004 (0.974)
Significant other 0.151 (0.218) -0.023 (0.855) -0.02  (0.872) 0.017 (0.893)
DYADIC COPING by oneself
Stress 0.324 (0.007) 0.295 (0.015) 0.075 (0.542) 0.316 (0.009)
Supportive 0.258 (0.033) 0.337 (0.005) 0.289 (0.017) 0.386 (0.001)
Delegated 0.107 (0.387) 0.263  (0.030) 0.098 (0.427) 0.241 (0.047)
Negative 0.251 (0.039) 0.025 (0.839) -0.087 (0.481) 0.091 (0.459)
DYADIC COPING by partner
Stress 0.121 (0.325) 0.156 (0.205) 0.055 (0.657) 0.144 (0.240)
Supportive 0.078 (0.528) 0.096 (0.435) 0.017 (0.893) 0.099 (0.423)
Delegated 0.17 (0.166) 0.133 (0.281) 0.004 (0.972) 0.163 (0.184)
Negative 0.002 (0.988) -0.054 (0.665) -0.205 (0.094) -0.109 (0.375)
Common dyadic coping 0.193 (0.115) 0.166 (0.176) 0.14  (0.254) 0.222 (0.069)
Total 0.242 (0.047) 0.202 (0.099) 0.062 (0.613) 0.232 (0.057)




Interactive Competence

Initiative

Anxiety at 6 months
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Interactive Competence

Initiative

Depression at 6 months

R2 Linear = 0.079

R2 Linear = 0.002
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Correlation with psychosocial scales

at Birth

INTERACTIVE EMOTIONAL STATES INITIATIVE TOTAL
rho p-value rho p-value rho p-value rho p-value
ANXIETY -0.221 (0.096) -0.131 (0.328) -0.190 (0.152) -0.219 (0.098)
DEPRESSION -0.258 (0.037) -0.282 (0.022) -0.124 (0.320) -0.308 (0.012)
SOCIAL SUPPORT
Family 0.027 (0.832) 0.040 (0.748) 0.127 (0.310) 0.068 (0.585)
Friends 0.040 (0.746) 0.007 (0.953) 0.122 (0.321) 0.047 (0.702)
Significant other 0.071 (0.568) 0.066 (0.597) 0.121 (0.334) 0.087 (0.485)
DYADIC COPING by oneself
Stress -0.154 (0.218) 0.028 (0.826) 0.118 (0.345) 0.009 (0.944)
Supportive 0.036 (0.778) 0.045 (0.719) 0.218 (0.081) 0.115 (0.360)
Delegated -0.186 (0.138) -0.072 (0.566) -0.094 (0.458) -0.128 (0.308)
Negative 0.016 (0.899) 0.076  (0.545) 0.046 (0.716) 0.063 (0.617)
DYADIC COPING by partner
Stress -0.066 (0.604) 0.107 (0.395) -0.019 (0.881) 0.034 (0.786)
Supportive -0.147 (0.240) -0.064 (0.610) 0.118 (0.347) -0.027 (0.827)
Delegated -0.036 (0.776) -0.037 (0.768) 0.130 (0.297) 0.006 (0.965)
Negative 0.141 (0.262) 0.108 (0.392) -0.008 (0.951) 0.120 (0.340)
Common dyadic coping -0.205 (0.102) -0.183 (0.144) 0.056 (0.656) -0.149 (0.236)
Total -0.103 (0.417) 0.000 (0.999) 0.051 (0.691) -0.009 (0.945)




Interactive Competence

Initiative

Anxiety at birth
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Interactive Competence

Initiative

Depression at birth
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Breast milk (pg/ml)

Partial correlations, controlling for late prematurity (>34 weeks of gestation)

INTERACTIVE EMOTIONAL STATES INITIATIVE TOTAL
rho p-value rho p-value rho p-value rho p-value
Colostrum -0.057 (0.699) -0.095 (0.514) -0.146 (0.318) -0.126 (0.387)
Transitional milk -0.112 (0.465) -0.002 (0.992) -0.156 (0.305) -0.093 (0.546)
Mature milk 0.231 (0.157) 0.212 (0.195) -0.227 (0.164) 0.111 (0.500)
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CONCLUSION

Our studies / observations extend the theory of innate intersubjectivity in
the way:

a. Significant Others (mothers, fathers, grandmothers / grandfathers) establish
different forms of sharing experience of engagement with their infant daughters
/ sons and their first-born and second-born infants, singleton / twin infants;

b. intimate engagements in premature infant-parent interaction lead to a more
effective infant autonomic state early in life;

c. maternal perception of infant’s intersubjectivity, in the course of her
adaptation to the new role, is correlated to her mental health and to aspects of
communication with her partner. This is important because infant-Significant
Other mutual regulation depends upon the availability and vitality of adult care
and upon the situation of the family.

This intersubjective complexity between intra-familial micro-environments may
compose unique episodes of interpersonal experiences in the building of an
infant’s personal story and may reflect unique ways through which human
minds create meaning from infancy.
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