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Abstract

Childbirth is a neurobiologically sensitive period, conceptualized 
as a developmental window during which a system displays high 
plasticity and vulnerability to shaping and attunement by envi-
ronmental input. Healthcare professionals involved in perinatal 
services play a major role in the initiation of caregiver-child at-
tachment by supporting practices that promote breastfeeding, 
immediate skin to skin contact, mother-child attachment, and 
father-child attachment. However, most of the facilities which pro-
vide maternity services promote policies that disrupt the estab-
lishment of attachment in spite of the recommendations of the 
:RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2��� ,Q�0p[LFR��RQO\������RI� WKH�
ELUWKV�WKDW�RFFXU�LQ�IDFLOLWLHV��WDNH�SODFH�LQ�D�EDE\�IULHQGO\�FHUWL¿HG�
facility. For many private hospitals, to separate the mother from 
WKH�LQIDQW�LQ�WKH�¿UVW�KRXU�DIWHU�ELUWK�LV�D�VWULFW�SROLF\�DQG�QHZERUQ�
permanence with her/his mother is denied even if requested by 
parents or healthcare professionals. This disruptive policy results 
in neuroendocrine alterations during a highly sensitive period.

Introduction

In humans like in other mammalian species, peripartal neuroendocrine 
events play an essential role in the initiation of the bonding of the new-
born immediately after birth. (1)(2). A disruption in these neuroendo-
crine events is likely to have not only a short-term impact on mother-
FKLOG�DWWDFKPHQW�EXW�DOVR�ORQJ�WHUP�HႇHFWV�LQ�WKH�QHZERUQ��LQFUHDVLQJ�
the risk of behavioral alterations or mental health problems that may 
have not yet been causally related to a peripartal origin. (1-2)

Childbirth is a neurobiologically sensitive period, conceptualized as a 
developmental window during which a system displays high plasticity 
and vulnerability to shaping and attunement by environmental input. 
(2)(3) According to Bowlby, attachment between the infant and his or 
her mother is an innate biological response that increases the prob-

ability of survival. (Bowlby, 1978). The attachment neurobiology de-
velops early, beginning in utero and continues through preschool age. 
This is a complex process that involves the development of the HPA 
axis and reward system early on, followed by the development of the 
amygdala, followed by PFC development into adulthood. (2, 4)

Healthcare professionals involved in perinatal services play a major 
role in the initiation of caregiver-child attachment by supporting practic-
es that promote breastfeeding, immediate skin to skin contact, mother-
child attachment, and father-child attachment. However, most of the 
facilities which provide maternity services promote policies that disrupt 
the establishment of attachment in spite of the recommendations of 
the World Health Organization (WHO).

The Baby-Friendly Hospitals Initiative

The Baby-Friendly Hospital Initiative (BFHI) was launched in 1991 by 
the WHO and the United Nations Children’s Fund (UNICEF), with the 
goal of protecting, promoting, and supporting breastfeeding in facilities 
WKDW�SURYLGH�PDWHUQLW\�VHUYLFHV��'HVSLWH� LWV�SURYHQ�EHQH¿WV�DQG�UHO-
HYDQFH�WR�FXUUHQW�JOREDO�KHDOWK�JRDOV��WKH�%)+,�KDV�VXႇHUHG�IURP�ZDQ-
LQJ�SROLWLFDO�DQG�¿QDQFLDO�VXSSRUW�LQ�UHFHQW�\HDUV�

,Q�0p[LFR��RQO\������RI�WKH�ELUWKV�WKDW�RFFXU�LQ�IDFLOLWLHV�WDNH�SODFH�LQ�D�
EDE\�IULHQGO\�FHUWL¿HG�IDFLOLW\��������$FFRUGLQJ�WR�,1(*,��,QVWLWXWR�1DFLR-
nal de Estadística y Geografía) 2, 234, 039 births occurred in 2017, of 
ZKLFK�����������RFFXUUHG�LQ�D�KHDOWK�IDFLOLW\������������>�����@�WRRN�
SODFH�LQ�DQ�RႈFLDO��SXEOLF�IDFLOLW\��DQG���������>�����@�RFFXUUHG�LQ�D�
private facility). Of note, births that occurred in a private facility have 
increased steadily for the last three years, and there is only one baby-
IULHQGO\�FHUWL¿HG�SULYDWH�IDFLOLW\�LQ�WKH�HQWLUH�FRXQWU\�

Rooming-in (allowing mothers and infants to remain together 24 hours 
a day) which is one of the Ten Steps for the promotion of success-
ful breastfeeding, is a determinant for the establishment of caregiver-
newborn attachment. However, in the majority of facilities, rooming-in 
for 24 hours a day is not routinely carried out, and it is implemented 
only when parents request it. 

Moreover, routine separation occurs after cesarean section and even 
after vaginal delivery, so that the baby is placed in an isolette and vital 
VLJQV�DUH�PRQLWRUHG�IRU�D�YDULDEOH�QXPEHU�RI�KRXUV���-XVWL¿HG�DV�VXU-
veillance of transitional period). During this period, infants are fed with 
formula and deprived of skin-to-skin contact from a caregiver.

For many private hospitals, to separate the mother from the infant in 
WKH�¿UVW�KRXU�DIWHU�ELUWK�LV�D�VWULFW�SROLF\�DQG�QHZERUQ�SHUPDQHQFH�ZLWK�
KHU�KLV�PRWKHU�LV�GHQLHG�HYHQ�LI�UHTXHVWHG�E\�SDUHQWV�RU�KHDOWKFDUH�
professionals. This disruptive policy results in neuroendocrine altera-
tions during a highly sensitive period.

It is important for healthcare professionals to understand that an infant 
separated from its mother should be cared for skin-to-skin with its fa-
ther or another primary caregiver for the infant’s well-being. (5)

From The Baby-Friendly Hospital Initiative in Latin America and the 
Caribbean: Current status, challenges, and opportunities, 2016. World 
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“A disruption in these neuroendocrine 
events is likely to have not only a short-
term impact on mother-child attachment 
EXW�DOVR�ORQJ�WHUP�H௺HFWV�LQ�WKH�QHZERUQ��
increasing the risk of behavioral 
alterations or mental health problems that 
may have not yet been causally related to 
D�SHULSDUWDO�RULJLQ��������´

NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists, 
Fellows, NNPs and those involved in caring for neonates on case studies, research results, 

hospital news, meeting announcements, and other pertinent topics. 
Please submit your manuscript to: LomaLindaPublishingCompany@gmail.com



15NEONATOLOGY TODAY�www.NeonatologyToday.net�August 2019

Health Organization.

Focusing on attachment 

Birth outcomes have traditionally been measured in terms of maternal 
and neonatal morbidity in the short term. However, experiences during 
FKLOGELUWK�DQG�LQ�WKH�¿UVW�GD\V�RI�OLIH�FDQ�SURGXFH�K\SRWKHWLFDO�FKDQJHV�
in the brain, whose impact may only be manifested later in life. (1) 
Potential scenarios that can cause neurohormonal disruptions include 
elective cesarean section, intrapartum hormonal manipulations, pre-
term delivery, mother-infant postpartum separation, and bottle-feeding. 
(1)

Activation of the oxytocinergic system is inhibited during pregnancy, 
and its activation is necessary for parturition and for the onset of lacta-
tion and maternal behavior. (1)(2)  Vaginal delivery results in increased 
levels of oxytocin not only in the periphery but also in the brain, as 
indicated by animal studies showing increased levels of the hormone 
DW�SDUWXULWLRQ�LQ�WKH�FHUHEURVSLQDO�ÀXLG�DQG�WKH�SDUDYHQWULFXODU�QXFOHXV�
of sheep and in the brain of rats. (1)

The central increase in oxytocin levels may contribute to the genera-
tion of mother-infant bonding, which may be associated with increased 
activation of oxytocin and dopamine pathways in the brain. (1) In hu-
mans, the passage of the baby head through the birth canal is accom-
panied by a substantial activation of the sympathoadrenal axis and the 
enhanced release of noradrenaline, cortisol, and vasopressin. (1-2)

During natural childbirth, the odor of the mother is supposed to be the 
¿UVW�ELRORJLFDOO\�UHOHYDQW�RGRU�WKDW�WKH�QHZERUQ�FRQIURQWV��7KHUHIRUH��
the increase in noradrenaline levels caused by vaginal delivery may 
FRQWULEXWH�WR�WKH�LGHQWL¿FDWLRQ�RI�PDWHUQDO�RGRU�DQG�WR�WKH�FRQVHTXHQW�
establishment of the attachment of the newborns with their mothers. 
(1)

Right after delivery occurs the so-called sensitive period, a quiet alert-

ness state that lasts for about two hours. (1-2) The sensitive neonatal 
SHULRG�LQFOXGHV�WKH�VSRQWDQHRXV�RQVHW�RI�EUHDVWIHHGLQJ�LQ�WKH�¿UVW�WZR�
KRXUV�RI�OLIH��7KH�¿UVW�KRXUV�DIWHU�ELUWK�DUH�DOVR�D�FULWLFDO�SHULRG�IRU�WKH�
development of attachment behavior. (1, 6) During this critical period 
for programming complex cognition and behavior, developmental per-
turbations can produce vulnerability to psychiatric disorders and mal-
adaptive behaviors that reduce access to resources. (6)

Skin to skin contact immediately after delivery helps the baby to con-
serve energy, adjust acid-base balance and breathing and has a calm-
LQJ�HႇHFW������6NLQ�WR�VNLQ�FRQWDFW�ZLWK�ERWK�PRWKHUV�DQG�IDWKHUV�UH-
duces an infant’s crying and promotes vocal communication between 
parent and newborns. (1). As a consequence of early skin to skin con-
tact, infant regulation of emotions, stress reactivity, metabolic adapta-
tion, social and cognitive development, and future interaction between 
mother and infant are promoted. (1-2)

In rats, maternal skin to skin contact increases central oxytocin in the 
pups, facilitating the induction of preference for maternal odor and the 
HVWDEOLVKPHQW�RI�VRFLDO�DႈOLDWLRQ�������7KH�LQWHUDFWLRQ�RI�WKH�PRWKHU�ZLWK�
KHU�SXSV�VHHPV�WR�EH�QHFHVVDU\�IRU�WKH�LQWHUDFWLRQ�RI�VSHFL¿F�QHXUR-
plastic changes in the mother brain during the postpartum period. It is 
unknown if similar neuroplastic changes occur in the brain of human 
mothers. (1-2) Although the limited fMRI studies available suggest the 
H[LVWHQFH�RI�IXQFWLRQDO�PRGL¿FDWLRQV�LQ�WKH�K\SRWKDODPXV��DP\JGDOD��
and cerebral cortex in the brain of women during the postpartum peri-
RG������7KHVH�IXQFWLRQDO�PRGL¿FDWLRQV�LQ�WKH�EUDLQ�RI�SRVWSDUWXP�ZRP-
HQ�DUH�LQÀXHQFHG�E\�WKH�LQWHUDFWLRQ�ZLWK�WKHLU�LQIDQWV������7KH�LQFUHDVH�
in intracerebral oxytocinergic signaling may mediate the association 
between breastfeeding and mother-child attachment. (6)

Early skin-to-skin contact with the mother has been shown as being 
important for the duration of breastfeeding, being even more important 
than early initiation of breastfeeding. (10). Breastfeeding might pro-
mote attachment, as one study showed that mother who breastfeed 
demonstrate greater activity in brain regions involved in bonding and 
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empathy in response to their own infant’s cry. (7) 

The work of Harlow and Harlow with rhesus monkeys clearly high-
lighted the importance of the infant’s social interactions during a sensi-
tive period in development since, without the caregiver, infants showed 
emotional and cognitive disabilities that were reminiscent of human 
FKLOGUHQ�UHDUHG�LQ�DGHTXDWH�RUSKDQDJHV�ZLWKRXW�DQ�DWWDFKPHQW�¿JXUH��
(2,4,6) For these reasons, not only breastfeeding but attachment to a 
caregiver must be enhanced and encouraged in all maternity facilities. 

)DWKHU¶V�UROH�LQ�WKH�¿UVW�GD\V�RI�OLIH

During early life, the infant relies on the caregiver for the regulation of 
basic physiology, ranging from vital functions, such as heart rate and 
respiration, to emotional regulation. (6). Attachment between a child 
DQG�D�VHFXUH�DWWDFKPHQW�¿JXUH�LV�LQKHUHQWO\�ELRORJLFDO�DQG�VXSHUVHGHV�
the existence of any genetic relationship. (7)

In situations of mother-child separation, healthcare professionals must 
recognize fathers as resources and primary caregivers for the infant 
immediately after birth. (5). In an experiment, Perry et al. reared infant 
pups with both their mother and father to test whether or not pups also 
displayed attachment to their father. Pups reared in these conditions 
showed similar approach levels to their mother’s and father’s natural 
odors, indicating high odor preference learning for both. (3)

Furthermore, the father’s odor induced a neural signature similar to 
that of the maternal odor, suggesting that infant experiences with their 
fathers as a co-caregiver elicited infant attachment in a similar way to 
mothers. (5) In a study by Erlandsson, the fathers as primary caregiv-
ers during maternal-infant separation were the source of comfort and 
approach for the infant immediately following birth. (5)

Also, fathers can give the infant a chance to coordinate their pre-feed-
ing behavior. (5) In situations of separation, when early skin-to-skin 
contact with the mother and initiation of breastfeeding is delayed fa-
thers as primary caregivers, from the infant’s perspective, can provide 
a calming skin-to-skin contact, an enhanced adaptation of breathing 
and a chance to pre-feed. (5)

Fathers supported for attachment process in infancy and through their 
presence in the delivery room have an increased possibility of devel-
oping secure attachment between themselves and their babies. (8). A 
strong father-infant attachment after childbirth serves as a good start-
ing point for such a role. (8). Harrington et al interviewed with 1000 
HPSOR\HG�IDWKHUV�WR�FRPSDUH�IDWKHU¶V�FDUHJLYHU�UROH��2QO\�����RI�WKH�
IDWKHUV� UHSRUWHG� WKDW� WKH\�HႇHFWLYHO\� SDUWLFLSDWHG� LQ� LQIDQW� FDUH�� �����
According to a model of the parental brain by James Swain and col-
leagues, an infant’s cry, smell, feel and appearance activate cortico-
OLPELF�PRGXOHV�DQG�WULJJHU�³UHÀH[LYH�FDULQJ�LPSXOVHV´������ZKLFK�PLJKW�
promote father’s participation in infant’s care. 

Although father-child attachment remains understudied, it appears that 

attachment relationships can and do form in most father-child dyads. 
(9) Father-child attachment security has been implicated in numer-
ous child outcomes, such that securely attached children show fewer 
behavior problems, greater sociability, and more reciprocated friend-
ships. (9)

Besides the father, the entire family must be informed, supported, and 
enabled in order to take responsibility for the care of the newborn in-
fant during periods of maternal-infant separation, after for example a 
cesarean section. (10)

7KH�H[FHSWLRQDOO\�VWURQJ�LQÀXHQFH�RI�HDUO\�H[SHULHQFHV�RQ�EUDLQ�DUFKL-
tecture makes the early years a period of both great opportunity and 
great vulnerability for development. (10)

The reciprocal and dynamic interactions between the child and a care-
giver are essential for healthy development and literally shape the ar-
chitecture of the developing brain. (10)

Conclusion 

$OWKRXJK�KHDOWKFDUH�SURIHVVLRQDOV�DUH�DZDUH�RI�WKH�EHQH¿WV�RI�HDUO\�
skin to skin contact and breastfeeding, the consequences of disrupting 
FDUHJLYHU�LQIDQW�DWWDFKPHQW�LQ�WKH�¿UVW�KRXUV�RI�OLIH�VHHP�WR�EH�XQFOHDU��
as they may manifest at later ages. 

As healthcare providers, we must enhance full and continuous child 
attachment to the mother or another primary caregiver in case of child-
mother separation.  Routine separation of the child from the mother 
ZLWKRXW�D�PHGLFDO�LQGLFDWLRQ�LV�XQDFFHSWDEOH��HVSHFLDOO\�GXULQJ�WKH�¿UVW�
hours after birth, when a sensitive period for attachment occurs.
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