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

• 1949-1953, Biology (1949-1953)

• 1953-1956, Postgraduate studies in Βοtany 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, Αssociate 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)



• A globally 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 a teacher, 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.

Colwyn Trevarthen (1931-2024)



• 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

Presentation structure



• Psychobiological theory,

• Ηuman 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. 

The Theory of Innate Intersubjectivity



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)



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)



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)



• 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.











Neonatal vocalizations

(temporal organization in relation to paternal vocalizations)





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 includes at least one 

pause.

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

vocalization of the other partner

Coding











Basic aspects of spontaneous imitation

In interactions of infants with Significant Others





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 2nd to the 6th 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).

Aim of the study



• 15 infant-mother and 15 infant-father pairs

• Videorecording of spontaneous interactions at family’s home from the 2nd to the 6th 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

Methodology





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

Frequency of vocal imitation/parent:

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

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

Structure of vocal imitative episodes:

• 774 turn-takings (77,2%)

• 180 multiple imitative episodes (combining turn-takings and co-actions)

(17,9%)

• 49 co-actions (4.9%)

No significant relationship between parental gender and the structure of

vocal imitative episodes.

Study results



Kind of vocal imitation:

• 632 (63%) vowel-sounds,

• 133 (13,3%) consonant-sounds,

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

More vowel-sound imitations in interactions of infants with their mothers,

more consonant-sound imitations in interactions of infants with their

fathers, no variations regarding vowel-consonant sound combinations.

Direction of vocal imitation:

• 66,6% parental imitations, 

• 33,4% infant imitations.

Parents tend to imitate their infants more than vice versa  regardless of 

the kind of imitation. Infants imitated paternal more than maternal 

vocalizations.













• Greece: 1003 imitative episodes (59,8%, 0,37/λεπτό)*

• Scotland: 676 imitative episodes (40,2%, 0,25/λεπτό)

• Girls: 694 μιμητικά επεισόδια (41,3%, 0,29/λεπτό)

• Boys: 985 μιμητικά επεισόδια (58,7%, 0,32/λεπτό)*

• Mothers : 792 imitative episodes (47,2%, 0,29/λεπτό)

• Fathers: 887 imitative episodes(52,8%, 0,32/λεπτό)

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 

imitations.

• 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. 

Study results



















Imitation in spontaneous grandmother – infant (grandchild) interaction











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























Emotional coordination

in the course of imitative infant-parent interactions 





Infant facial expressions of emotion







Maternal facial expressions of emotion

















Infant facial expression of pleasure* Infant age (in the course of imitation)



Interest facial expression (grandfather/grandmother)*infant age (in the course of 
imitation)



Emotional coordination and infant-directed speech





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.

Operational definitions



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.



















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.











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.

Operational definition 



• 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.







Intersubjectivity and infant-directed speech

























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

infants while mothers of second-born infants directed longer duration 

speech to their infants. 

• Fathers favored  first-born infants with longer 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 first- and second-born infants.



.

























Breastfeeding and intersubjectivity











Intersubjectivity and neonatal heart rate variability





• 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.

Heart rate variability and premature infant development 













The development of premature infants of low socio-economic level: The 

combined effects of melatonin, autonomic nervous system maturation and 

psychosocial factors (ProMote study)

Theano Kokkinaki, Nicole Anagnostatou, Μaria Markodimitraki, Theano Roumeliotaki, Manolis

Tzatzarakis, Elena Vakonaki, Haridimos Kondylakis, Aristidis Tsatsakis, Eleftheria Hatzidaki



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.



• 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, 

2001).

Psychosocial factors and premature infant development from low SES



• 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 & Codoñer-Franch, 2021)

Melatonin and premature infant development 



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 of Infant Intersubjectivity 

Questionnaire

Interactive Competence: maternal perception about the infant’s competence 
at the interaction with the mother; consists of 8 items (for example, item 12: 
Sometimes I get the feeling that my baby already expresses his will and his 
desires).

Emotional States: maternal perception of infants’ behaviors that express 
emotional states; includes 8 items (for 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, EPDS; Beck, 1996, BDI-II)

Social 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 IV; 
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



Size at birth



Maternal characteristics

Age at delivery 

Mean (SD): 33.9 years (6.8)

Range: 20 - 58

93.1% of Greek origin

80.6% married

Education

Compulsory: 5.6%

Secondary: 37.5%

Higher: 56.9%



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



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 3.4

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 3.9

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)



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)



Anxiety at 6 months



Depression at 6 months



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)



Anxiety at birth



Depression at birth



Breast milk (pg/ml)

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)

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



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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