
Frontiers in Psychology | www.frontiersin.org 1 August 2020 | Volume 11 | Article 1921

BRIEF RESEARCH REPORT
published: 28 August 2020

doi: 10.3389/fpsyg.2020.01921

Edited by: 
Henri Julius,  

Universität Rostock, Germany

Reviewed by: 
Lane Strathearn,  

The University of Iowa, United States
Kerstin Uvnäs Moberg,  

Swedish University of Agricultural 
Sciences, Sweden

*Correspondence: 
Ann E. Bigelow  

abigelow@stfx.ca

Specialty section: 
This article was submitted to  

Psychology for Clinical Settings,  
a section of the journal  
Frontiers in Psychology

Received: 26 November 2019
Accepted: 13 July 2020

Published: 28 August 2020

Citation:
Bigelow AE and Power M (2020) 

Mother–Infant Skin-to-Skin Contact: 
Short- and Long-Term Effects for 
Mothers and Their Children Born 

Full-Term.
Front. Psychol. 11:1921.

doi: 10.3389/fpsyg.2020.01921

Mother–Infant Skin-to-Skin Contact: 
Short- and Long-Term Effects for 
Mothers and Their Children Born 
Full-Term
Ann E. Bigelow* and Michelle Power

Department of Psychology, St. Francis Xavier University, Antigonish, NS, Canada

This brief report reviews findings from a longitudinal study of skin-to-skin contact (SSC) 
with mothers and full-term infants and a follow-up study of these dyads when the children 
were 9 years. Findings infer the positive influence of SSC on mother–child interactions in 
infancy and into children’s middle childhood. Mothers and infants in SSC and control 
groups were seen when infants were 1 week, 1 month, 2 months, and 3 months. SSC 
group mothers reported fewer depressive symptoms in infants’ early weeks and had a 
greater reduction in salivary cortisol, a physiological stress indicator, in infants’ first month 
(Bigelow et al., 2012). SSC group mothers who initially chose to breastfeed continued to 
breastfeed their infants throughout the 3 months, whereas breastfeeding mothers in the 
control group declined over the visits (Bigelow et al., 2014). When engaged in the Still 
Face Task with their mothers, SSC group infants showed the still face effect with their 
affect at 1 month, a month before the control group infants did so (Bigelow and Power, 
2012). At 3 months, SSC group infants were social bidding to their mothers during the 
still face phase. When the children were 9 years, the mother–child dyads engaged in 
conversations about the children’s remembered emotional events (Bigelow et al., 2018). 
Mother–child dyads who had been in the SSC group showed more engagement and 
reciprocity in the conversations than mother–child dyads who had been in the control 
group. Oxytocin, which is induced by SSC, is hypothesized to be an underlying factor 
that helped the mother–infant relationship have a positive trajectory with long-term benefits.

Keywords: mother–infant skin-to-skin contact, postpartum depressive symptoms, breastfeeding, infants’  
self-agency, mother–child emotional communication, mother–child short- and long-term relations

INTRODUCTION

This brief report reviews findings from one of the few mother–infant skin-to-skin contact 
(SSC) studies involving full-term infants that follows mother–infant dyads beyond the immediate 
post-birth period (Bigelow and Power, 2012; Bigelow et  al., 2012, 2014). When the children 
were 9  years, these dyads participated in the only long-term SSC follow-up study with children 
born full-term (Bigelow et  al., 2018). Findings indicate the facilitating association of SSC to 
the mother–child relationship in infancy and its sustaining association into children’s middle 
childhood. Oxytocin, which is released in SSC, is hypothesized to mediate the effects associated 
with SSC in infancy and beyond.
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INFANCY STUDY

Introduction
In SSC, the baby, dressed only in a diaper, is placed on the 
mother’s bare chest so that frontal body contact is skin-to-
skin. SSC stimulates oxytocin release in mother and infant 
(Uvnäs-Moberg et  al., 2015). Oxytocin, a hormone and 
neuropeptide, is associated with calmness, bonding, and stress 
reduction. The full-body contact and sound of the mother’s 
heartbeat are thought to simulate sensations that the infant 
experienced prenatally, thereby further reducing stress 
(Whitelaw and Sleath, 1985).

SSC has many benefits to infants’ post-birth neuro-physical 
adjustments. Previous studies show that newborns,  
whether premature or full-term, who have SSC with their 
mothers have better and more stable physiological functioning 
than newborns who do not have SSC. SSC is associated 
with the regulation of newborns’ temperature, heart  
rate, respiration, and gastrointestinal adaptation (Charpak 
et al., 1997; Fohe et al., 2000; Bystrova et al., 2003; Bergman 
et  al., 2004; Ludington-Hoe et  al., 2006; Moore et  al., 2016). 
Infants who have SSC sleep better (Messmer et  al., 1997; 
Feldman and Eidelman, 2003), cry less (Christensson et  al., 
1992; Michelsson et  al., 1996), and have less pain  
reaction to routine hospital procedures (Gray et  al., 2000; 
Cong et  al., 2012).

The associations of SSC with newborns’ physiological 
adjustments are well-documented; however, the influence of 
SSC on the mother, the infant after the newborn period, 
and the developing mother–infant relationship is less 
researched. The infancy study followed mothers and their 
full-term infants over the infants’ first 3  months, examining 
the associations of SSC during the infants’ first month with 
maternal depressive symptoms and physiological stress, 
mothers’ maintenance of breastfeeding, and infants’ 
responsiveness to their mothers.

The postpartum period increases women’s depression risk 
and can elevate physiological stress. Studies show that within 
6 weeks after delivery, 20% to 40% of mothers report depressive 
symptoms (Morris-Rush et  al., 2003; McCoy et  al., 2006).

Maternal depression affects infants as well as mothers. 
Depression can cause disturbances in maternal behaviors. 
Depressed mothers show less sensitivity and responsiveness 
with their infants. They have reduced engagement  
and playfulness and more irritability in their maternal 
interactions (Lovejoy et  al., 2000; Field, 2010). In contrast, 
nondepressed mothers typically are socially responsive to 
infants. In naturally occurring interactions with young infants, 
nondepressed mothers tend to imitate infants’ actions, 
mirroring them in a slightly exaggerated manner (Gergely 
and Watson, 1996, 1999). Such maternal responsiveness 
facilitates infants’ developing self-awareness that their behavior 
has predictable reactions in others (Neisser, 1991). Depressed 
mothers’ reduced responsive behavior hinders infants’  
ability to sense their effect on others, putting them at  
risk for difficulties in cognitive and social-emotional 
developments (Bigelow, 1999).

Ample evidence indicates breastfeeding is the optimal 
source of nourishment for young infants (e.g., 
World Health Organization, 2004). However, many mothers 
who begin as breastfeeding mothers do not remain so even 
through their infants’ early weeks. Most mothers terminating 
breastfeeding before 6  months do so in the infants’ first 
month (Millar and Maclean, 2005).

Infants’ responsiveness to others develops through early 
infancy and reflects their experience with their mothers (Bigelow 
and Rochat, 2006). The Still Face Task assesses infants’ 
responsiveness to maternal behavior. In this task, initially 
developed by Tronick et  al. (1978), mothers and infants sit 
facing each other, and there are three sequential phases: initial 
interactive phase (mother engages the infant normally); still 
face phase (mother looks at the infant with a neutral expression 
and does not talk or touch the infant); and reunion phase 
(mother engages the infant normally again). If the infant has 
developed expectations for the mother’s behavior, the still face 
phase should violate these expectations, and the infant should 
react differently to the still face phase than to the interactive 
phases. From about 2  months of age through the first year, 
infants demonstrate the still face effect: they reduce their 
attention and/or positive affect in the still face phase compared 
with the interactive phases (Adamson and Frick, 2003; 
Mesman et  al., 2009).

SSC was hypothesized to be associated with reduced maternal 
depressive symptoms and physiological stress, mothers’ 
maintenance of the decision to breastfeed, and acceleration of 
infants’ responsiveness in the Still Face Task.

Method
Ninety mother–infant dyads participated in this quasi-experiment. 
Mothers were recruited before their infants’ birth from perinatal 
clinics at two hospitals in northeastern Canada, neither of 
which had SSC as standard care at the time of the study. The 
clinics distributed a brief written description of the study. 
Mothers who expressed interest in participating were contacted; 
the study was explained in more detail, and mothers who 
were still interested signed consent forms. Hospitals were 
designated as either the SSC or the control group site. Mid-way 
through the study, the designations were switched; the SSC 
site became the control site and vice versa. The switch of 
recruitment sites did not affect the amount of SSC provided 
in the SSC or control groups. The demographics of the mothers 
and infants did not differ between the two sites.

SSC group mothers were requested to provide SSC with 
their infants for 6  h cumulative throughout the day through 
the infants’ first week, then 2  h a day until the infants were 
1 month. Control group mothers received no request to provide 
SSC. SSC was described to all mothers; mothers in both groups 
kept daily records of the amount of SSC they provided.

Home visits occurred when infants were 1  week, 1  month, 
2 months, and 3 months. On each visit, (1) mothers completed 
the Edinburgh Postnatal Depression Scale (Cox et  al., 1987; 
Cox and Holden, 2003); (2) mothers were asked their method 
of infant feeding: exclusive breastfeeding (breastmilk only), 
partial breastfeeding (breastmilk + formula/other foods), or 
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not breastfed (formula/other foods only); (3) maternal 
interactions were assessed during infant feeding, either 
breastfeeding or bottle-feeding, with the Nursing Child 
Assessment Feeding Scale (NCAFS; Summer and Spietz, 1994) 
Caregiver subscale that assesses mothers’ ability to adapt and 
modify their behavior in response to their infants, which 
reflects the mother–infant relationship; and (4) a mother–
infant Still Face Task was conducted: initial interactive phase 
(3  min), still face phase (1  min), and reunion phase (2  min); 
videotapes of the task were coded, by coders blind to the 
infants’ grouping, for visual attention to the mother and two 
measures of positive affect: smiles and non-distress vocalizations. 
In the 1-week and 1-month visits, saliva samples were taken 
from the mothers and assayed for cortisol, a physiological 
indicator of stress.

Results
Table  1 shows the demographics of the mothers and infants 
in the SSC and control groups and the SSC mothers provided 
in the infants’ first week and weeks 2 through 4. SSC group 
mothers provided slightly less SSC than the 6  h requested in 
the infants’ first week but more than the 2  h requested in 
weeks 2 through 4, whereas control group mothers provided 
minimal SSC throughout the infants’ first month.

Effects of Skin-to-Skin Contact on Maternal 
Depressive Symptoms and Physiological Stress 
(Depression Scores and Salivary Cortisol Levels)
SSC group mothers had lower depression scores (M  =  4.19, 
SD = 3.32) than control group mothers (M = 6.90, SD = 4.83) 

on the 1-week visit, F(1, 88)  =  7.755, p  =  0.007, and 
marginally so, on the 1-month visit, F(1, 80)  =  3.195, 
p  =  0.078 (SSC, M  =  3.00, SD  =  3.13; control, M  =  4.78, 
SD  =  4.75; Bigelow et  al., 2012).

Mothers’ salivary cortisol in SSC and control groups did 
not differ at the 1-week or 1-month visits. However, difference 
scores (salivary cortisol at 1  week minus salivary cortisol at 
1  month) showed that SSC group mothers had a greater 
reduction in salivary cortisol than control group mothers, 
F(1, 75)  =  4.172, p  =  0.045 (Bigelow et  al., 2012).

Effect of Skin-to-Skin Contact on Infant 
Feeding and Maternal Interactions (Duration of 
Breastfeeding and Nursing Child Assessment 
Feeding Scale Caregiver Subscale Scores)
SSC and control group mothers did not differ on their choice 
to breastfeed, either exclusively or partially, when their infants 
were 1  week. All the SSC group mothers who began the 
study as breastfeeding mothers, either exclusively or partially, 
continued to breastfeed their infants through the 3-month 
course of the study (Cochran’s Q-test, p  =  1.00), whereas 
breastfeeding mothers in the control group declined over 
the visits (Cochran’s Q-test, p  <  0.001; Bigelow et  al., 2014; 
see Figure  1).

Breastfeeding mothers had higher scores on the NCAFS 
Caregiver subscale, indicating more sensitivity to their infants, 
when infants were 2  months, F(1, 67)  =  5.316, p  =  0.024, 
and 3 months, F(1, 69) = 6.640, p = 0.012, than non-breastfeeding 
mothers (Bigelow et  al., 2014). Mothers’ scores did not differ 
in SSC and control groups.

TABLE 1 | Demographics of the mothers and infants in the skin-to-skin contact (SSC) and control groups and SSC hours/day provided in the infants’ first week and 
weeks 2 through 4.

Mother variables Skin-to-skin contact group Control group

Age in years* M = 31.7 (SD = 5.9) M = 28.3 (SD = 4.2)
SES M = 49.9 (SD = 14.0) M = 49.7 (SD = 11.1)
Education M = 3.4 (SD = 0.7) M = 3.1 (SD = 0.9)
1 = without high school diploma
2 = high school diploma only
3 = some university/post-secondary education
4 = university degree
Number of other children M = 1.1 (SD = 0.7) M = 1.2 (SD = 0.7)
1 = no previous child
2 = 1 previous child
3 = 2 or more previous children
Race/ethnicity 100% non-Hispanic White 98% non-Hispanic White, 2% Asian
Infant variables

Sex 48% male 48% male
Birth weight in grams M = 3,640.9 (SD = 439.4) M = 3,608.7 (SD = 593.3)
Birth length in centimeters M = 52.6 (SD = 2.4) M = 52.5 (SD = 2.5)
Apgar at 5 min M = 9.9 (SD = 0.3) M = 9.8 (SD = 0.6)
SSC provided

Infants’ first week* M = 5.03 (SD = 1.33) M = 0.46 (SD = 0.85)
Infants’ weeks 2 through 4* M = 2.66 (SD = 1.22) M = 0.15 (SD = 0.32)

*SSC and control groups were significantly different (p < 0.01).
Socio-economic status (SES) scores of the mother or her partner, whoever had the higher score, on a Canadian index (Blishen et al., 1987). Table adapted from Bigelow et al.  
(2012, p. 376). Copyright © 2012 with permission from AWHONN, Association of Women’s Health, Obstetric, and Neonatal Nurses.
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Effect of Skin-to-Skin Contact on Infants’ 
Responsiveness (Still Face Task)
Mixed analyses of variance, accompanied by trend analyses, 
were conducted at each infant age for visual attention, smiles, 
and non-distress vocalizations (Bigelow and Power, 2012).

At 1  week, infants in both groups showed less attention in 
the still face phase than in the interactive phases, as indicated 
by the main effect for phase, F(2, 150) = 4.764, with no interaction.

Differences in affect responses between the groups appeared 
at 1  month. A group  ×  phase interaction for non-distress 
vocalizations, F(2, 152)  =  3.854, p  =  0.023, found that only 
SSC group infants showed the still face effect (see Figure  2).

By 2  months, infants in both groups showed the still face 
effect with smiling via a main effect for phase, F(2, 146) = 19.983, 
p  <  0.001, with no interaction.

At 3  months, a quadradic trend group  ×  phase interaction 
in non-distressed vocalizations, F(1, 70)  =  5.273, p  =  0.025, 
revealed that control group infants showed the usual still face 
effect, but SSC group infants showed the opposite reaction, 
which is indicative of social bidding to their unresponsive 
mothers (see Figure  3).

Discussion
Mothers undergo many transitions in their infants’ first week 
(Christie et  al., 2008). There are physical and hormonal 
adjustments to being nonpregnant. Mothers who are 
breastfeeding are also adapting to lactation. Newborn care 
necessitates many behavioral changes for the mother. First-
time mothers are adjusting to motherhood, and the whole 
family is making accommodations for the newborn. Thus, 
numerous emotional demands on mothers are concentrated 
in infants’ early weeks. However, SSC group mothers had 
fewer depressive symptoms and greater reduction of stress 
during this time.

Feeding is the context in which the mother–infant relationship 
is first established. None of the SSC group mothers who began 
the study as breastfeeding mothers terminated breastfeeding 
in the course of the study, whereas the percentage of control 
group breastfeeding mothers declined over the visits. SSC helped 
mothers maintain their decision to breastfeed, at least through 
the first 3 months, which is predictive of breastfeeding beyond 
3  months.

Mothers’ scores on the NCAFS Caregiver subscale were 
similar in the SSC and control groups, possibly because the 
NCAFS is scored on dichotomous variables rather than by 
frequency or duration of behaviors (Chiu and Anderson, 
2009). Nevertheless, SSC was associated with breastfeeding, 
which in turn was related to enhanced maternal interactions. 
Breastfeeding, like SSC, releases oxytocin in both mother 
and infant (Uvnäs-Moberg et  al., 2005). Behaviorally, 
breastfeeding heightens the mutual gaze between mother 
and infant (Lavelli and Poli, 1998) and enhances maternal 
touch (Dunn and Richards, 1977). These increased maternal 
behaviors facilitate infants’ ability to associate their own 
actions with those of their mothers. This growing self-
awareness contributes to infants’ emotional responsiveness 
to their mothers (Bigelow, 1999).

Infants are sensitive to changes in maternal social behavior 
even as newborns. Both groups of infants demonstrated this 
with their attention during the Still Face Task. Few previous 
studies have conducted the Still Face Task with newborns; 
however, the studies find that these very young infants show 
less attention to the still face phase compared with the initial 
interactive phase (Ellsworth, 1987, cited in Muir and Hains, 1993; 
Bertin and Striano, 2006; Nagy, 2008).

FIGURE 2 | Infants’ non-distress vocalizations in the SSC and control groups 
during each phase of the Still Face Task at the 1-month visit. Vertical bars 
represent standard errors. Adapted from Bigelow and Power (2012, p. 245). 
Copyright © 2012, with permission from Elsevier.

FIGURE 1 | Percentage of infants reported to be exclusively breastfeeding, 
partially breastfeeding, and not breastfeeding in the SSC and control groups 
on each of the visits. Reprinted from Bigelow et al. (2014, p. 57). Copyright © 
2013 Michigan Association for Infant Mental Health (MAIMH), published by 
Wiley Periodicals, Inc. Used with permission.
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Young infants’ changes in attention and affect during face-
to-face interactions may indicate different understandings 
(Legerstee and Varghese, 2001; Nadel et  al., 2005). Changes 
in attention during the Still Face Task demonstrate awareness 
of shifts in the partner’s behavior, whereas changes in affect 
suggest that infants are reacting to violations of their expectations 
for emotional sharing.

SSC group infants, but not control group infants, showed 
affect changes to the Still Face Task at 1 month with non-distress 
vocalizations. Although smiling is the most commonly used 
indicator of infants’ positive affect, non-distress vocalizations 
communicate infants’ interest and readiness to engage and are 
the main signals that prompt maternal interaction (Papousek, 1989; 
Hsu and Fogel, 2001; Van Egeren et  al., 2001).

By 2  months, both groups of infants began showing the 
still face effect with their smiling. At this age, infants typically 
start reacting to the Still Face Task with their affect.

At 3  months, SSC group infants were social bidding to 
their mothers during the still face phase. Social bids are 
infrequent before 6  months of age, and if they occur, they 
are typically short-lived attempts at the start of the still face 
phase (Tronick et  al., 1982; Moore et  al., 2001). However, at 
3  months, SSC group infants were actively trying to reengage 
their unresponsive mothers. Such behavior suggests that these 
infants were aware of themselves as effective instigators of 
social interaction.

ROLE OF OXYTOCIN

Oxytocin, a hormone and neurotransmitter, plays a major role in the 
developing mother–infant relationship (Uvnäs-Moberg et al., 2005). 
Oxytocin is produced in the hypothalamus and released into 

blood circulation and into the brain to induce coordinated 
responses. Oxytocin reduces stress by decreasing activity in the 
hypothalamic–pituitary–adrenal axis, thus reducing cortisol levels. 
Autonomic nervous system activity shifts toward the 
parasympathetic from the sympathetic part of the system, 
inducing calmness. When administered externally, oxytocin 
facilitates positive social interaction and stress reduction (Jonas 
et  al., 2008; Velandia, 2012). Similar reactions are promoted 
by gentle stimulations of sensory nerves, particularly in the 
chest area, that activate oxytocin release (Uvnäs-Moberg and 
Prime, 2013). Oxytocin is increased by touch, gentle pressure, 
and warmth during SSC, as well as breastfeeding. In SSC, 
increases in oxytocin in one member of the dyad influences 
increases in the other, and their responses become synchronized, 
facilitating social connectedness (Uvnäs-Moberg et  al., 2015). 
The pattern of effects associated with SSC suggests that they 
are mediated by oxytocin.

For infants, much of the physiological responses to SSC 
shortly after birth, such as stabilization of temperature, heart 
rate, respiration, and gastrointestinal functioning (Charpak 
et  al., 1997; Fohe et  al., 2000; Bystrova et  al., 2003; Bergman 
et  al., 2004; Ludington-Hoe et  al., 2006; Moore et  al., 2016), 
are due primarily to oxytocin. The anti-stress effects of 
oxytocin are also important (Uvnäs-Moberg et  al., 2015). 
Being born is stressful. Although stress during birth is 
beneficial to the infant, heightened stress post-birth is 
detrimental. The stress-reducing function of oxytocin when 
newborns are in SSC calms infants; they cry less and have 
reduced reaction to pain-inducing procedures (Christensson 
et  al., 1992; Michelsson et  al., 1996; Gray et  al., 2000; Cong 
et  al., 2012). Oxytocin, induced by SSC, also primes infants 
for breastfeeding (Uvnäs-Moberg and Prime, 2013).

In mothers, oxytocin bolsters positive mood states and 
enhances maternal behaviors (Carter, 1998; Uvnäs-Moberg, 
2003; Uvnäs-Moberg et  al., 2015). Mothers’ oxytocin increases 
in SSC, which facilitates maternal engagement and reduction 
of depressive symptoms and stress. Breastfeeding also increases 
mothers’ oxytocin, inducing milk release from the mammary 
glands and likely strengthening the effects of SSC (Uvnäs-
Moberg and Prime, 2013).

Mothers’ affectionate gaze, touch, and facial and vocal 
expressions are influenced by underlying physiological 
processes as well as psychological and social factors that 
affect infants’ responsiveness to their mothers. The close 
body contact between mother and infant in SSC promotes 
mothers’ recognition of, and familiarization with, infants’ 
emotional cues, and infants’ attentiveness to their mothers’ 
social overtures. Mothers who are sensitive to infants’ affect 
cues have more frequent positive interactions with their 
infants and have infants who are more engaged with their 
mothers (Legerstee and Varghese, 2001). Maternal sensitive 
behaviors predict infants’ responsiveness and social bids 
during the Still Face Task (Tronick et  al., 1982; Braungart-
Rieker et  al., 2001; Mcquaid et  al., 2009). The development 
of the mother–infant relationship is a psycho-biological 
process in which oxytocin enhances the sensitivity of mother 
and infant to each other.

FIGURE 3 | Infants’ non-distress vocalizations in the SSC and control groups 
during each phase of the Still Face Task at the 3-month visit. Vertical bars 
represent standard errors. Adapted from Bigelow and Power (2012, p. 247). 
Copyright © 2012, with permission from Elsevier.
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FOLLOW-UP STUDY 9  YEARS LATER

Introduction
Short-term SSC follow-up studies show continued positive 
associations to the mother–infant relationship. SSC provided 
in the infant’s first hour, an early sensitive period, is associated 
with increased social interaction and stress reduction in 
mothers and full-term infants a year later (De Chateau and 
Wiberg, 1984; Bystrova et  al., 2009). Kangaroo Care studies 
(includes SSC, exclusive breastfeeding, and early hospital 
discharge) with preterm infants show increases in maternal 
sensitivity and infant competencies months after SSC ends 
(Feldman et  al., 2002; Ohgi et  al., 2002; Bigelow et  al., 2010). 
These findings suggest there are sustaining benefits of SSC 
beyond early infancy.

However, long-term follow-up studies of SSC are rare. 
Only three such studies are published (Feldman et al., 2014; 
Charpak et  al., 2017; Bigelow et  al., 2018), two of which 
followed infants born premature. Charpak et  al. (2017) 
followed premature infants with prior Kangaroo Care and 
matched controls for 20  years. Although the researchers 
did not specifically assess the mother–child relationship, 
they speculated that the better social functioning of 
participants with prior Kangaroo Care was due to their 
mothers’ increased sensitivity and support. Feldman et  al. 
(2014) followed mothers and their premature infants who 
had been in SSC and control groups for 10  years. They 
found that children who had been in the SSC group had 
better cognitive development, better autonomic nervous 
system functioning, and mother–child interactions were 
more reciprocal. Prematurity presents risks to infants’ 
development. Interventions that stabilize preterm infants 
in early infancy can have long-term physical and cognitive 
benefits, which, in themselves, may enhance the mother–
child relationship.

A follow-up study of mother–child dyads with children 
born full-term provides a more conservative test of the long-
term association of SSC to the mother–child relationship. 
When children who had been in the infancy study were 
9  years, they and their mothers participated in a study that 
investigated whether the positive trajectory begun in infancy 
was evident in the children’s middle childhood (Bigelow et al., 
2018). The follow-up study assessed how mother–child 
conversations about remembered emotional events in the 
children’s lives assist children to explore and reflect upon 
their emotional experiences.

Children learn about themselves and others in the context 
of mother–child interactions. Emotion infuses these interactions 
from early infancy and throughout childhood (Vygotsky, 1978; 
Schore, 2001). Mothers are the primary regulators of interactions 
with their infants by their responses to infants’ nonverbal 
emotional behaviors (Tronick, 2007). SSC is associated with 
maternal sensitivity to these behaviors and the promotion of 
infants’ social engagement with their mothers (Feldman et  al., 
2002; Bigelow and Power, 2012). As children mature, develop 
language, and advance in cognitive skills, their nonverbal exchanges 
with their mothers become conversations in which they play 

an active role. Nevertheless, mothers tend to guide and structure 
the conversations (Kuebli et al., 1995). Through the way mothers 
communicate about emotions, children realize that some emotions 
are acceptable to explore in detail while others are to be minimized 
(Oppenheim et  al., 2007). Mother–child discussions, especially 
about children’s experiences, influence how children process 
their emotional life as well as others’ emotional reactions (Dunn 
et  al., 1991; Laible and Thompson, 1998). By assisting children 
to form open and regulated dialogs about emotion, mothers 
enable children to acquire a sense of self as understood and 
accepted (Bretherton and Munholland, 1999; Thompson, 2000; 
Walters and Cummings, 2000; Koren-Karie et  al., 2008).

Method
Participants were 45 mother–child dyads who had participated 
in the SSC infancy study. The attrition rate, due to difficulties 
locating dyads in the original study, did not differ between 
the SSC and control groups. Dyads who returned for the 
follow-up study did not differ from dyads who did not 
return on children’s sex, racial–ethnic parentage, position 
in the family, or socio-economic status (SES) at children’s 
birth. However, returning mothers were older and more 
educated at the children’s birth than mothers who did not 
return (Bigelow et  al., 2018).

The study utilized the Autobiographical Emotional Events 
Dialogue (Koren-Karie et  al., 2003), in which mother–child 
dyads discuss remembered events when the child felt happy, 
sad, scared, and mad. Coders, blind to the dyads’ grouping 
in infancy, coded the videotaped conversations on seven 
maternal scales that form a Maternal Sensitive Guidance score 
capturing the mother’s overall guidance and support of her 
child in the conversations and seven child scales that form 
a Child Cooperation and Exploration score assessing the 
child’s elaborations and willingness to talk about the 
remembered events.

Results
Mother–child dyads who had been in the SSC group had 
higher Maternal Sensitive Guidance scores, F(1, 38)  =  5.776, 
p  =  0.021, and Child Cooperation and Exploration scores, 
F(1, 38)  =  5.339, p  =  0.026, than mother–child dyads who 
had been in the control group (Bigelow et  al., 2018). SSC 
group dyads had more reciprocal exchanges that were open 
and accepting of the partner’s perspective. Maternal Sensitive 
Guidance scores mediated the effect of SSC on Child Cooperation 
and Exploration scores, indicating the influence of SSC on 
children’s elaboration and willingness to talk about past emotional 
events in their lives was primarily through the influence SSC 
had on mothers’ guidance and support as they engaged their 
children in the conversations.

Discussion
Reciprocity in mother–child interactions may be  a long-term 
benefit of SSC applicable to children born premature or full-
term, for it is a salient theme found in the 10-year follow-up 
study of Feldman et  al. (2014) with children born premature 
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and in the 9-year follow-up study with children born full-term 
(Bigelow et  al., 2018). Mother–child reciprocity begins in 
infancy and shows stability within mother–child dyads from 
childhood to adolescence (Feldman, 2010; Feldman et  al., 
2013). Reciprocal mother–child dialogs assist children to reflect 
upon their own understandings as well as on the perspectives 
of others. Children in middle childhood can be  active 
collaborative partners in conversations concerning emotions 
they have experienced (Reese et  al., 1993). However, the 
influence of SSC on children’s willingness to engage their 
mothers in conversations about emotional events in their lives 
was due to the indirect influence of SSC on their mothers’ 
supportive guidance through these discussions. Mothers’ 
openness and acceptance of their children’s emotions provide 
a safe place for children to reflect upon their feelings, which 
enables children to better understand their emotional reactions 
as well as the reactions of others (Fonagy et  al., 2002).

SSC in infancy was associated with benefits to the mother–
child relationship  9  years later. However, additional variables 
within children (e.g., temperament), their mothers (e.g., 
attachment history), and external factors (e.g., parental divorce) 
can affect the mother–child relationship and should be examined 
in future SSC follow-up studies. Likewise, future studies would 
benefit from conducting measurements at intervals to determine 
whether SSC in infancy shows consistent associations with 
positive mother–child relations through childhood.

In infancy, oxytocin, stimulated by SSC, may help set the 
mother–child relationship on a positive trajectory. However, 
oxytocin may do more than stimulate a nurturing effect at 
the beginning of the relationship. Repeated exposure to oxytocin 
through tactile contact and breastfeeding may induce long-term 
changes in stress reactivity, as has been shown in animal studies 
(Holst et al., 2002). Early effects of oxytocin may be conditioned 
to shape sustained benefits at both physiological and behavioral 
levels (Uvnäs-Moberg et  al., 2005; Uvnäs-Moberg and Prime, 
2013). Exploration of these possibilities awaits future research.
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