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Wie entsteht eine gute Beziehung zwischen Eltern und Kind?



• Eine vertrauensvolle emotionale Beziehung eines Kindes zu seinen Bezugspersonen, die räumlich 
und zeitlich Bestand hat.  
(Ainsworth, 1991) 

• Bindungsverhalten manifestiert sich in der frühen Kindheit überwiegend als Suche und Erhalt von 
körperlicher Nähe. 

• Mit zunehmendem Alter wird dies durch die psychische Nähe, als emotionale Kommunikation 
gegenüber Bindungspersonen ersetzt oder ergänzt.

Definition

Bindung

aus Pinquart, Schwarzer, & Zimmermann, 2018
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John Bowlby (1907 - 1990) - Die ethologische Bindungstheorie

• Theorie, nach der die emotionale Bindung eines 
Säuglings an seine Bezugsperson als evolutionär 
entstandene, dem Überleben dienende Reaktion 
betrachtet wird. 

• Bezieht sich auf:  
‣ Harry Harlow 
‣ Charles Darwin 
‣ Konrad Lorenz 
‣ Erik Erikson

4

Psychologisches Institut / Jacobs Center for Productive Youth Development

Bindung

8. Zürcher Tagung zur frühkindlichen Bildungs- und Entwicklungsforschung - Frühe Kindheit und Elternschaft08/04/2022



Psychologisches Institut / Jacobs Center for Productive Youth Development

8. Zürcher Tagung zur frühkindlichen Bildungs- und Entwicklungsforschung - Frühe Kindheit und Elternschaft08/04/2022 5

Synchronität in Denken und Verhalten



Synchronität 

• Synchronität ist, „die Beziehung, die besteht, wenn 
Dinge zur gleichen Zeit auftreten“  
(Merriam-Webster Medical Dictionary, 2002) 

• Sie bezieht sich auf eine zeitliche Beziehung, ob 
gleichzeitig, sequenziell oder in einem fortlaufenden 
Musterformat organisiert, zwischen zwei oder mehr 
Ereignissen, die zu einem einzigen Prozess 
zusammenhängen. 

Feldman, 2007
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https://www.youtube.com/watch?v=apzXGEbZht0 

https://www.youtube.com/watch?v=apzXGEbZht0


Psychologisches Institut / Jacobs Center for Productive Youth Development

8. Zürcher Tagung zur frühkindlichen Bildungs- und Entwicklungsforschung - Frühe Kindheit und Elternschaft08/04/2022 8

Körperliche Synchronität



• Bei vielen sozialen Spezies können Neugeborene nicht allein überleben und sind von festen 
Bezugsperson abhängig, um ihr physiologisches Gleichgewicht, die Allostase, zu regulieren. 
‣ Regulierung ihres Energieverbrauchs, Temperatur und Immunfunktion  

• Allostase ist an der Entwicklung von neuronalen Schaltkreisen beteiligt sind 
‣ Nucleus accumbens (Zentrale Rolle im Belohnunssystem)  
‣ Amygdala (emotionalen Bewertung, Analyse möglicher Gefahren) 
‣ Hypothalamus-Hypophysen-Nebennieren-Achse (kontrolliert Reaktion auf Stress).  

• Von der Schwangerschaft an kontrolliert die Mutter die Allostase ihres Fötus über die physiologische 
Synchronisation zwischen Mutter und Fötus. 
‣ Regulation der Erregung der Säuglinge mit der Stimme (durch Singen, lautes oder leises Sprechen) 
‣ Synchronisieren ihre Herzfrequenz.  
‣ Regulieren die Immunfunktion durch das Stillen (über Darm-Makrobiota und antigenspezifische 

Antikörper). 

Körperliche Synchronität

Atzil & Gendron, 2017
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Synchronität und Hautkontakt



Synchronität und Hautkontakt

• CT-Fasern signalisieren dem Gehirn, ob eine 
Berührung als angenehm oder unangenehm 
einzustufen ist.  
‣ Geschwindigkeit: Berührung mit etwa 1 bis 10 cm 

pro Sekunde wird als angenehmes Streicheln 
empfunden.  

‣ Temperatur: Optimale Temperatur liegt bei ~32 
Grad Celsius. 

• CT-Fasern haben sind mit dem Belohnungszentrum 
des Gehirns haben. Kommt der Streichelreiz dort an, 
wird zum Beispiel das Hormon Oxytocin ausgeschüttet. 
‣ Abbau von Stresshormonen, Verlangsamung von 

Atmung und Herzschlag. Der Körper entspannt sich.
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Synchronität und Hautkontakt - Effekte

• Frühgeborene, die eine Berührungsmassage erhalten, 
nehmen mehr Gewicht zu und verbringen weniger Zeit 
im Krankenhaus als die Kontrollgruppe.  
(Vickers et al., 2009) 

• Passive Berührungen, wie bei der Haut-zu-Haut-Pflege 
von Neugeborenen, haben positive Auswirkungen auf 
physiologische Parameter wie Herzfrequenz, 
Atemfrequenz und Sauerstoffsättigung. 
(Bergman et al., 2004) 

• Bindung zwischen Mutter und Kind verbessert sich bei 
viel Körperkontakt. 
(Conde-Agudelo und Díaz-Rossello, 2014) 

• Neugeborene die Haut-zu-Haut-Pflege erhielten, haben 
mit 10 Jahren geringere Stressreaktion und bessere 
kognitive Kontrolle auf. 
(Feldman et al., 2014)
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Synchronität und Hautkontakt - Langfristige Effekte

interaction, adult children and their mothers can sustain a mutual
exchange that is fluent, coregulated, and reciprocally attends to
the social communications of both partners.
In addition, a significant group effect was found for synchrony

(F(2,75) = 18.81, P = 2.38e−7, η2p = 0.33), as well as a significant
interaction effect of group and time (F(6,225) = 2.75, P = 0.015,
η2p = 0.070). During infancy, synchrony between mothers and
children in the FT group was higher than synchrony observed in
the KC group (P = 0.034) and in the SC group (P = 1.91e−6), and
synchrony in the KC group was higher as compared to the SC
group (P = 0.037), indicating that while maternal–infant bodily
contact improved social synchrony, it did not fully rescue the
expression of synchrony. However, by adulthood, no significant
differences in synchrony were found between mother–child
dyads in the FT and KC groups (mean difference = −0.01, SE =
0.12, P = 1, BF01 = 3.52), yet mother–adult child dyads in both
the FT and KC groups displayed greater synchrony than
mother–adult child dyads in the SC group (FT:SC, P = 0.002;
KC:SC P = 0.002), indicating that by adulthood, synchrony was
fully rescued after maternal–newborn contact. These findings
demonstrate the long-term effects of maternal–newborn bodily
contact on the maturation of synchrony, a core feature of the
mother–child relationship in humans, lending support to our first
hypothesis.
Next, we turned to assessing the brain areas implicated in em-

pathy to specific emotions by employing a validated paradigm
(30), which exposed participants to protagonists experiencing joy,
distress, or sadness in social contexts. Participants were instructed
to “put themselves in the shoes” of the protagonists, to imagine
how they would feel in similar conditions, and to intentionally
empathize with the protagonist’s feelings, that is, to assume the
vicarious position (Fig. 1B and SI Appendix, Supplementary
Materials).
Independent definition of regions of interest (ROIs) was en-

sured by dividing the dataset into two separate experiments. In

Experiment 1, data from 18 subjects (six from each group: FT,
KC, and SC) were randomly selected for use as a functional
localizer. Univariate whole-brain mapping of emotional empathy
conditions (all emotions > scrambled image) revealed activated
regions from the parietal–occipito border of the temporal lobe,
across the STS to TP, as well as prefrontal and limbic regions
(amygdala, parahippocampal gyrus) and visual precuneus (Fig. 3A
and SI Appendix, Table S1 for full details). Based on Experiment
1, we defined ROIs including the DMPFC, VMPFC, precuneus,
bilateral amygdala, bilateral (posterior) parahippocampal gyrus,
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Fig. 1. Birth-to-adulthood longitudinal study design and fMRI paradigm. (A) Three cohorts of infants and parents recruited at birth: full-term (FT) infants and
two case-matched neurologically intact premature infants assigned to either Kangaroo Care (KC: infants receiving skin-to-skin contact with mother) or
matched controls receiving standard incubator care (SC). Mother–child social synchrony was assessed at 4 mo (SD =1.14), 3 y (SD = 1.38), 12 y (SD = 1.62), and
20 y (SD = 2.01). (B) fMRI empathy paradigm. Example illustrates a pseudorandomized design in which participants were presented with an emotional probe
followed by four photos depicting this probe. Participants were asked to empathize with the protagonists, and five blocks per condition were presented.
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Fig. 2. Mother–child synchrony from infancy to adulthood. Individual
scores are marked by dots of respective color. Group means are marked by a
black circle.

Ulmer Yaniv et al. PNAS | 3 of 11
Synchronous caregiving from birth to adulthood tunes humans’ social brain https://doi.org/10.1073/pnas.2012900118
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empathic understanding to dissimilarity above and beyond group
and synchrony, four bootstrap regressions were computed in which
group was entered in the first step, synchrony in the second step,

and empathic understanding score in the third. Results showed
that empathic understanding was uniquely predictive of dissimi-
larity in the TP (F(1,73) = 8.41, P = 0.04, η2p = 0. 1) and VMPFC

Fig. 4. RSA across ROIs: Representational similarity was measured subject-by-subject by calculating correlation distance (1 minus Pearson correlation be-
tween two vectors of beta values of emotional pair) resulting in three dissimilarity pairs: (A) joy/distress, (B) joy/sadness, (C) and distress/sadness (D) mean
dissimilarity levels across all emotional pairs A–C for each ROI. Colored dots show mean dissimilarity levels for each ROI; error bars represent 95% CIs, and gray
marks are the noise ceiling bounds. A similar pattern of dissimilarity is observed across emotional pairs. TP and amygdala show highest levels of dissimilarity.
(E) Actual ROIs, superimposed on an inflated brain. Color marks the dissimilarity levels according to the color code of A–D.

Fig. 5. Linear regression between synchrony from infancy to young adulthood and dissimilarity. Regression and correlation values between mean synchrony
and mean dissimilarity values in Amygdala (A) and Insula (B). Higher mean synchrony values were related to higher levels of neural dissimilarity.

Ulmer Yaniv et al. PNAS | 5 of 11
Synchronous caregiving from birth to adulthood tunes humans’ social brain https://doi.org/10.1073/pnas.2012900118
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Neuronale Synchronität
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Synchronisation im Gehirn beim Lösen gleicher Aufgaben

questionnaires are presented in supplementary Tables S1 and
S2. Overall, task performance was associated with no other
behavioralmeasure, q> .24. Behavioral reciprocitywas related
to maternal sensitivity, r ¼ .64, q ¼ .08, as well as weakly

related to child agency, r ¼ .34, q ¼ .08, but not related to other
assessed measures, q > .24.

3.2. Neural synchrony during problem solving

We used fNIRS to assess brain activity from temporo-parietal
and prefrontal areas in mother and child simultaneously.
WTC was used to assess cross-correlation between the fNIRS
time series in each dyad and measurement channel as a

function of frequency and time. First, we examined whether
neural synchrony during the cooperative problem-solving
task was higher in comparison to individual problem solving
and resting phases. Analyzing neural synchrony across all
three conditions revealed a strong main effect of condition,
estimate±SE ¼ ".008 ± .003, F(2,2015) ¼ 8.52, p ¼ .001, 95%
CI ¼ "(.023e.008), and no effect of region, p ¼ .12. In a subse-
quent exploratory analysis, we also found no significant
interaction effect of condition and region, p ¼ .44 (see SI
Appendix, Section 3 and Figure S2). Post-hoc analysis
showed that neural synchrony averaged over all regions of

interest (ROI) was higher during cooperation in contrast to the
individual condition, estimate±SE ¼ .014 ± .005, t(1340) ¼ 3.29,
p ¼ .006, 95% CI ¼ .009e.02, which is depicted in Fig. 3. Addi-
tionally, neural synchrony during cooperation was higher
than during resting phases, estimate±SE ¼ .017 ± .004,
t(1340) ¼ 3.76, p < .001, 95% CI ¼ .01e.02. These effects
remained significant whenwe further controlled for child sex,
mother and child age, maternal education, task order and
familiarity with the task during conditions.

To control for spurious correlations between both neural
signals, we conducted a random validation analysis. 1,000

permutations of neural synchrony between a mother’s and a
random child’s signal were calculated and compared to neural
synchrony of original dyads using Welch t-tests with FDR
corrected p-values (p < .05). Results revealed that neural syn-
chrony in original dyads was significantly higher than in
random pairings during the cooperation condition only,

t(781.19) ¼ 3.21, p ¼ .001 (see supplementary Figure 3). In the
two other conditions, findings showed lower neural syn-
chrony in original dyads as compared to random dyads,
t(776.23)¼ 2.11, p¼ .04 and t(834.67)¼ 2.65, p¼ .01 respectively.

To conclude, the random validation analysis further sup-
ported our findings of higher neural synchrony selectively in
the cooperation condition.

3.3. Interaction qualities and neural synchrony

Identifying interaction qualities during cooperative problem
solving (see Table 1), which are either facilitating ormitigating
neural synchrony, was one of our main research questions in

Table 1 e Correlation Statistics for Task Performance, interaction qualities, and questionnaire variables.

1 2 3 4 5 6

Dyadic task performance e e e e e e

Individual task performance (child) b ¼ -.61,-.88
R2 ¼ .04

e e e e e

Behavioral reciprocity r ¼ .22
R2 ¼ .02

b ¼ -.18,-.27
R2 ¼ -.05

e e e e

Maternal sensitivity (rating) r ¼-.09
R2 ¼ ".02

b ¼ .17e.76
R2 ¼ .02

r ¼ .64**
R2 ¼ .39

e e e

Child agency r ¼ .21
R2 ¼ .02

b ¼ -.20,0.27
R2 ¼ ".04

r ¼ .33
R2 ¼ .09

r ¼ .29
R2 ¼ .06

e e

Maternal stress r ¼ -.17
R2 ¼ .01

b ¼ -.45,-.05
R2 ¼ .02

r ¼ -.14
R2 ¼ .00

r ¼ -.04
R2 ¼ ".02

r ¼ -.30
R2 ¼ .07

e

Note. Pearson correlations were corrected with FDR for multiple comparisons. ** ¼ q < .01, * ¼ q < .05. Adjusted R2 are reported underneath
correlation coefficients. Due to the factor structure of individual task performance, linear regressions were calculated and also corrected with
FDR.

Fig. 3 e Plot of the main effect of condition. Neural
synchrony during cooperation was significantly higher
than during individual and resting phases (averaged
across all ROIs). ns ¼ non-significant, **** ¼ p < .0001.

c o r t e x 1 2 4 ( 2 0 2 0 ) 2 3 5e2 4 9 241

https://doi.org/10.1016/j.cortex.2019.11.020


Neuronale Synchronität

• Neuronale Synchronität erleichtert Vorhersagen über das 
Denken und Verhalten anderer, optimiert Interaktionen. 
(Dai et al., 2018) 

• Ermöglicht komplexer koordinierte Verhaltensweisen und 
gemeinsame Entscheidungsfindung. 
(Novembre, Knoblich, Dunne, & Keller, 2017)  

• Neuro-behaviorale Synchronie schafft durch die 
Regulierung der Bedürfnisse der Säuglinge eine optimale 
Lernumgebung für das Kind. 
(Atzil & Gendron, 2017) 

• Kopplung von rhythmischer Gehirnaktivität kann dyadisch 
durch Sprache, Bewegung, gemeinsame Aufmerksamkeit 
oder Musik ausgelöst werden. 
(Cirelli, Trehub, & Trainor, 2018; Leong et al., 2017; Nummenmaa, 
Lahnakoski, & Glerean, 2018)
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Synchronität in Sprache
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Synchronität in Sprache

https://psycnet.apa.org/record/1995-98021-000?mod=article_inline


• Bessere mathematische Leistungen. 
(LeFevre et al., 2010) 

• Besseres Verständnis für das symbolische Zahlensystem und seine Zusammenhänge (z. B. 
Zahlenreihenfolge, Grundrechenarten und Subtraktion). 
(z. B. Spelke & Tsivkin, 2001) 

• Entsteht bereits vor Schuleintritt. 
(Purpura, Hume, Sims, & Lonigan, 2011) 

• Erleichtert Verständnis und die Kommunikation der Kinder mit Erwachsenen und Gleichaltrigen. 
(Cole et al., 2010) 

• Verbessert Fähigkeit, Handlungen zu organisieren und zu steuern, Emotionen zu regulieren und 
Problemlösungsstrategien selbst zu verbalisieren. 
(Cole, Armstrong, & Pemberton, 2010) 

• Sprachlichen Fähigkeiten und die Selbstregulierung korrelieren bereits im Alter von 24 Monaten 
positiv miteinander. 
(Vaughn, Kopp, & Krakow, 1984)

Synchronität in Sprache - Effekte von „mehr“ Sprache

Morgan et al., 2015
19
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Synchronität in Sprache - Beyond the 30 Million Word Gap

• Kinder aus wohlhabenderen Familien lernten im 
Durchschnitt mehr Sprache.  

• Kinder aus armen, aber kommunikativen („chatty“) 
Familien hatten Sprachkenntnisse und Gehirnaktivität, 
die denen der wohlhabenderen Kinder ähnlich waren. 

• Eltern zur Interaktion mit ihren Kindern anzuregen!  
Einschliesslich interaktiver Gespräche mit Babys 
(Onomatopoesie) und nonverbaler Interaktion.

Romeo et al. 2018
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6 Romeo et al.

0.16], p = .01, partial r = .43, R2 change = .10; Fig. 3). 
Thus, children’s composite verbal score increased by 1 
point for every additional 11 conversational turns expe-
rienced per hour, independently of SES. The relation 
between conversational turns and verbal scores 
remained significant (all Es > 0.08, p < .05) when adult 
words or child utterances were added to the model, 
suggesting that the number of conversational turns 
was not just a proxy for adult speech or child talk-
ativeness. Furthermore, a bootstrap mediation analy-
sis revealed that the number of conversational turns 
significantly mediated the relationship between 
parental education and verbal composite scores (indi-
rect effect = 1.16, 95% CI = [0.22, 2.92], indirect/total 
effect = 0.16); specifically, variation in conversational 
turns could account for 16% of the total relationship 
between parental education and children’s verbal 
scores.

Neuroimaging results

The contrast of interest was activation during the com-
prehensible forward-speech condition versus the 
incomprehensible backward-speech condition, which 
yielded activation specific to higher-level language pro-
cessing involved in comprehending heard stories, 
roughly controlling for auditory characteristics. As a 
group, this task yielded significant activation along 
bilateral superior temporal sulci (STS), with a leftward 
lateralization (Fig. 4; see also Table S1 in the Supple-
mental Material); in the left hemisphere, a cluster 
extended from the temporal pole to supramarginal/

angular gyri, while in the right hemisphere, a cluster 
was restricted to the anterior portion of the STS.

Whole-brain correlations with the three LENA mea-
sures were conducted to detect individual differences 
in activation related to language exposure. While there 
were no significant correlations with the number of 

Partial r = .43
p < .01
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Fig. 3. Scatterplot showing the relationship between children’s 
composite verbal score (controlled for parental education level and 
income) and the number of hourly conversational turns. The solid 
line indicates the best-fitting regression.
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Synchronität in Sprache - Beyond the 30 Million Word Gap

unsurprising change since they had all aged by
1 year—the increase was 32% greater for children
in the RPP group compared to those in the compar-
ison group. The estimated effect of the RPP on
amount of child talk remained about the same after
adjusting for key child factors, including age, gen-
der, nutritional status, and baseline vocalizations.
We also found significantly greater gains in lan-
guage milestones and expressive vocabulary for
children in the RPP villages than for children in the

comparison villages, although effect sizes were
smaller for these outcomes (Table 1). Finally, the
estimated effect of the RPP program on number of
child vocalizations and conversational turns per
hour obtained from the all-day LENATM audio
recordings was small and not statistically significant
when adjusted for possible confounders.

Since the LENATM technology cannot identify
who is speaking to the child, the small improve-
ment in the all-day measures of AWC is not neces-
sarily inconsistent with our finding that RPP
caregivers substantially increased their child-direc-
ted speech during the play session. Ethnographers
have reported that it is common for children in
rural African villages to transition from being under
direct care of their mother during infancy to being
cared for by an older sibling or other female by the
end of the 2nd year (LeVine et al., 1996). Thus, it is
quite possible that the primary caregiver was
spending less and less time with the child over the
intervening year. To explore this possibility further,
we looked for trends at baseline in children’s lan-
guage environment as a function of age (4–
31 months), to determine whether children were in
fact spending less time in the care of adult females
and relatively more time with other children as
they grew older. Specifically, we used three vocal-
ization activity blocks obtained from the LENATM

software: adult female-initiated speech to target
child, target child-initiated speech, and other child-
initiated speech to target child. For each child, we
summed the number of hours for a given block
type and divided by the total number of hours
recorded during the day, to obtain a proportion of
total recording time by block type. We then plotted
these proportions as a function of child age, and
highlighted a change in all three slopes at about
14 months (Figure 2). The data suggest that talk ini-
tiated by adult females near the target child
decreased as children got older, while talk initiated
by other children near the target child increased,
consistent with a transition in caregivers over time
as children became older and more mobile.

Mediation of Change in Children by Change in the
Caregivers

To test the pathway for change in children’s lan-
guage proficiency through change in caregivers’
behavior, we performed a mediation analysis of the
percentage of program impact on child language
outcomes explained by two caregiver mediators:
quantity of caregiver speech in the play session and
knowledge of child development. We used the
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31 months), to determine whether children were in
fact spending less time in the care of adult females
and relatively more time with other children as
they grew older. Specifically, we used three vocal-
ization activity blocks obtained from the LENATM

software: adult female-initiated speech to target
child, target child-initiated speech, and other child-
initiated speech to target child. For each child, we
summed the number of hours for a given block
type and divided by the total number of hours
recorded during the day, to obtain a proportion of
total recording time by block type. We then plotted
these proportions as a function of child age, and
highlighted a change in all three slopes at about
14 months (Figure 2). The data suggest that talk ini-
tiated by adult females near the target child
decreased as children got older, while talk initiated
by other children near the target child increased,
consistent with a transition in caregivers over time
as children became older and more mobile.

Mediation of Change in Children by Change in the
Caregivers

To test the pathway for change in children’s lan-
guage proficiency through change in caregivers’
behavior, we performed a mediation analysis of the
percentage of program impact on child language
outcomes explained by two caregiver mediators:
quantity of caregiver speech in the play session and
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Rosenzweig, Bennet, & Diamond, 1972
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Umwelt → Phänotyp

Bei stimulierender Umgebung:
Mehr Synapsen pro Nervenzelle, mehr 
Synapsen insgesamt, mehr Dendriten, 
grösserer Cortical Thickness. 

https://doi.org/10.1037/h0032978
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z. B. Meaney, 2001
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Umwelt → Phänotyp

https://doi.org/10.1146/annurev.neuro.24.1.1161


Umwelt → Phänotyp

• H/C, L/C:  
‣ Normales aufwachsen bei eigener Mutter 

• H/w, L/w:  
‣ „Adoptiert“ von eigener Mutter 

• H-H, L-L:  
‣ Adoptiert von anderer Mutter ähnlich wie eigene 

Mutter. 
• H-L, L-H:  
‣ Adoptiert von anderer Mutter unähnlich zur eigenen 

Mutter.

Francis, Diorio, Liu, & Meaney, 1999
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which suggests that individual differences in
maternal behavior are transmitted across gener-
ations. To determine the mode of transmission
we performed a cross-fostering study with the
offspring of high and low LG-ABN mothers
(7). A primary concern here was that the
wholesale fostering of litters between mothers
is known to affect maternal behavior (8). To
avoid this problem and maintain the original
character of the host litter, no more than 2 of 12
pups were fostered into or from any one litter
(7). The control groups included (i) the off-
spring of low LG-ABN mothers fostered to
other low LG-ABN mothers as well as off-
spring of high LG-ABN mothers fostered to
other high LG-ABN mothers, (ii) sham-adop-
tion animals, which were simply removed from
the nest and fostered back to their biological
mothers, and (iii) unmanipulated pups of high
or low LG-ABN mothers. The limited cross-
fostering design did not affect group differences
in maternal behavior. The frequency of pup
licking/grooming (Fig. 1A) and arched-back
nursing across all groups of high LG-ABN
mothers was significantly greater than that
for any of the low LG-ABN dams, regardless
of litter composition.

The biological female offspring of low LG-
ABN dams reared by high LG-ABN mothers
were significantly less fearful under conditions
of novelty (9) than were any of the female
offspring reared by low LG-ABN mothers, in-
cluding the biological offspring of high LG-
ABN mothers (Fig. 1B). This was also ob-
served for male offspring (10). A separate
group of female offspring was then mated, al-
lowed to give birth, and observed for differenc-
es in maternal behavior (6). The effect on ma-
ternal behavior followed the same pattern as
that for differences in fearfulness. As adults, the
female offspring of low LG-ABN dams reared
by high LG-ABN mothers did not differ from
normal, high LG-ABN offspring in the frequen-
cy of pup licking/grooming (Fig. 1C) or arched-
back nursing (10). The frequency of licking/
grooming and arched-back nursing in animals
reared by high LG-ABN mothers was signif-
icantly higher than in any of the low LG-
ABN groups, including female pups original-
ly born to high LG-ABN mothers but reared
by low LG-ABN dams.

Postnatal handling of pups is known to in-
crease the frequency of maternal licking/
grooming and arched-back nursing (11) and to
decrease the response to stress in the offspring
(12). Postnatal handling should alter the pheno-
type of the low LG-ABN offspring, and the
behavioral transmission hypothesis would sug-
gest that these effects should then be transmit-
ted to the next generation. To see whether an
experimental manipulation that alters maternal
behavior would influence the transmission of
these individual differences in behavior in sub-
sequent generations, female offspring (F1) of
high or low LG-ABN mothers were mated (6),

and the pups (F2) in one-half of the litters in
each group were exposed daily to brief sessions
of handling (11). The female offspring of high
LG-ABN mothers showed significantly more
licking/grooming (Fig. 2A) and arched-back
nursing than did the offspring of low LG-ABN
mothers. Thus, as observed in our earlier study,
individual differences in maternal behavior
were transmitted across generations. The han-
dling of the pups significantly increased the
frequency of maternal licking/grooming and
arched-back nursing in the offspring of low
LG-ABN mothers but had no effect on the
offspring of high LG-ABN mothers (Fig.
2A). Thus, the effects of maternal behavior of
the low LG-ABN mothers with handled pups
was indistinguishable from that of the high
LG-ABN mothers. The maternal behavior of
the adult female offspring (F2) showed the
same pattern (Fig. 2A), and this result is
consistent with the transmission of individual
differences in maternal behavior across gen-
erations. As adults, the handled female off-
spring of low LG-ABN mothers did not differ
from the offspring of high LG-ABN dams in

the frequency of maternal licking/grooming
and arched-back nursing.

The next question concerned the effective
transmission of the individual differences in
behavioral responses to stress in the unmanipu-
lated offspring (F3) of these females (F2). The
level of fearfulness under conditions of novelty
in the male or female offspring of handled, low
LG-ABN mothers, which did not differ from
high LG-ABN mothers in measures of maternal
behavior, was comparable to that of the off-
spring of high LG-ABN mothers (Fig. 2B). The
postnatal handling results suggest that environ-
mental events that affect maternal behavior can
alter the pattern of transmission of individual
differences in stress reactivity and maternal be-
havior from one generation to the next.

The effects of variation in maternal care on
the development of stress reactivity are medi-
ated by changes in the levels of expression of
specific genes in brain regions that regulate
behavioral and endocrine responses to stress (3,
4, 13). In comparison to the offspring of low
LG-ABN mothers, the adult offspring of high
LG-ABN dams showed increased hippocam-

Fig. 1. (A) Mean ! SEM percentage frequency
of licking/grooming in high LG-ABN and low
LG-ABN mothers (n " 6 to 8 per group), col-
lapsed over the first 10 days postpartum in the
adoption study (6, 7). The biological offspring
of high LG-ABN or low LG-ABN mothers were
(i) left undisturbed with their mothers, high/
control (H/C) and low/control (L/C); (ii) cross-
fostered back onto their own mothers, high/w
(H/w) and low/w (L/w); (iii) cross-fostered to
mothers of the same group, high-high (H-H)
and low-low (L-L); and (iv) cross-fostered
across groups, high-low (H-L) and low-high (L-
H). No more than two pups were cross-fostered
from any one litter. The ANOVA revealed a
significant group effect (F " 12.67; P #
0.0001). Post-hoc analysis revealed that the
frequency of licking/grooming was significantly
higher in each of the high LG-ABN groups as
compared to any one of the low LG-ABN
groups (P # 0.05; differences are indicated by
a solid horizontal line). (B) Mean ! SEM time in
seconds spent in the inner area of a novel open
field (exploration) (9) in the adult female off-
spring from the cross-fostering study (n " 6 to
8 per group). The ANOVA revealed a significant
effect (F " 3.37; P # 0.05) of the mother, a
significant effect of cross-fostering (F " 11.88;
P # 0.0001) and a significant mother $ cross-
fostering interaction effect (F" 7.39; P# 0.001).
Post-hoc analysis revealed that the time spent
in inner area exploration was significantly (P #
0.01) higher in the biological offspring of low
LG-ABN mothers reared by high LG-ABN moth-
ers (L-H) than in the offspring of high LG-ABN
mothers reared by low LG-ABN mothers (H-L).
Groups lying below the solid line differ signifi-
cantly from those above the line. (C) Mean ! SEM percentage frequency of licking/grooming,
collapsed over the first 10 days postpartum in the adult female offspring from the cross-fostering
study (n " 5 to 7 per group). The ANOVA revealed a significant effect (F " 26.28; P # 0.0001)
of the mother, a significant effect of cross-fostering (F " 13.56; P # 0.0001) and a significant
mother $ cross-fostering interaction effect (F " 8.13; P # 0.001). Post-hoc analysis revealed
that the frequency of maternal licking/grooming was significantly (P # 0.001; solid line) higher
in the biological offspring of low LG-ABN mothers reared by high LG-ABN mothers (L-H) than in
offspring of high LG-ABN mothers reared by low LG-ABN mothers (H-L).
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Laursen, 2017
26

Synchronie in Verhalten und Aussehen
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Ähnlichkeit und Freundschaften - Säuglingsalter
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Buttelmann et al., 2013
28

Ähnlichkeit und Freundschaften - Säuglingsalter

Deutsch
(In-Group)

Russisch
(Out-Group)

https://doi.org/10.1111/j.1467-8624.2012.01860.x


Similarity-Attraction Model

• Ähnliche Individuen haben viel gemeinsam und 
kommen leicht miteinander aus.  

• Ähnlichkeit fördert die Zusammenarbeit, was 
Interaktionen lohnend macht und dazu beiträgt, 
zwischenmenschliche Schwierigkeiten zu überwinden, 
wenn sie auftreten.  

• Jugendliche fühlen sich sich zu ähnlichen anderen 
durch gemeinsame Eigenschaften und Interessen 
hingezogen.  

• Mit zunehmender Verflechtung und Interdependenz 
beeinflussen sich die Partner gegenseitig durch 
Verstärkung und Nachahmung, aber auch durch Druck 
und Kompromisse, so dass sie sich noch mehr ähneln.

Laursen, 2017
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Bindung und depressive Mütter
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Reck, 2004
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Effekte von Depression auf die Soziale Interaktion und Bindung
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Effekte von Depression auf die Soziale Interaktion und Bindung - 
Therapie
• Depressionsbehandlung  
‣ Kognitive Verhaltenstherapie 
‣ Psychoedukation 
‣ Support 

• Verbesserung der Interaktion 
‣ Mutter-Kind-Interaktion: Veränderung 

dysfunktionaler Interaktionsmuster, Erhöhung der 
Selbstwirksamkeit 

‣ Veränderung dysfunktionaler Kognitionen durch die 
Rückspiegelung eigener Fähigkeiten anhand 
positiver Videosequenzen der Mutter-Kind-Therapie  

‣ Mütterliche Wahrnehmung: Schulung der 
körperorientierten Wahrnehmung von eigenen und 
kindlichen Stressreaktionen in der Interaktion.

Reck, 2004
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• Die frühe Erfahrung von Synchronität spielt eine Schlüsselrolle in der sozial-emotionalen Entwicklung 
von Kindern. Sie stärkt … 
‣ die Fähigkeit, sich auf Gleichaltrige einzulassen 
‣ die Regulation von Emotionen 
‣ die kognitive Kontrolle 
‣ die Bewältigung von Stress 
‣ die Fähigkeit zur Empathie 

• Synchronie beschreibt den komplizierten "Tanz", der während kurzer, intensiver, spielerischer 
Interaktionen stattfindet; sie baut auf der Vertrautheit mit dem Verhaltensrepertoire und den 
Interaktionsrhythmen des Partners auf und beschreibt die zugrunde liegende zeitliche Struktur 
hocherregter Momente des zwischenmenschlichen Austauschs, die deutlich vom Strom des täglichen 
Lebens getrennt sind.

Zusammenfassung

siehe auch Yanif et al., 2022
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