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ABSTRACT
Purpose: The musculoskeletal system sets the foundation of the infant’s future growth and development. Skin-toskin care (SSC), also referred to as kangaroo mother care, should be employed as a routine postnatal practice to
enhance optimal growth and health of the newborn. Unfortunately, the benefits of this practice are underestimated by
many healthcare professionals and parents are not always made aware of this beneficial alternative to conventional
neonatal care. Therefore, the aim of this review is to evaluate the impact of medical interventions as well as reduced
or no skin-to-skin contact on the newborn’s physiology on a long-term basis. Methods: The literature search was
conducted using Pubmed, Medline, CINAHL, Cochrane Library and Alt Health Watch to review the current
evidence using the keywords skin-to-skin, breastfeeding, newborn and outcomes. In total, 31 articles met the
inclusion and exclusion criteria and were eligible for this review. Results: The literature search concluded that skinto-skin care (SSC) between mother and child is beneficial for the infant’s tactile, auditory, sensory, motor, vestibular,
parasympathetic and sympathetic development as well as their mental state. Currently, conservative healthcare
professionals continue to employ conventional protocols and underestimate the importance of encouraging early
mother kangaroo care. Also, more investigation should be encouraged focusing on the impact medical interventions,
such as intravenous lines, extraction, etc. have on the infant’s physiology and the child-mother bonding. C-section,
prematurity and low birth weight may contribute to the complexity of the neonate’s situation, however, with
appropriate surveillance, SSC is not impossible. There is disagreement about the optimal timing and the duration
that SSC should be employed. Conclusion: The research states that (early) skin-to-skin contact is the most simple,
cost-effective and life-saving ‘intervention’ a child can get. There is enough supporting material showing its benefits
on the child’s mental and musculoskeletal health. More research is warranted to establish the most beneficial timing
and duration for maternal-infant skin-to-skin care.

Introduction
In this decade, giving birth is a medicalized event rather
than an intimate moment between two partners.1 Based on
human anatomy, a woman in active labor should be able
to walk around as her body prepares to give birth. Unfortunately, inductions and epidural pain relief have become
common practices that compromise fetal blood flow and
oxygen supply leading to reduced oxytocin hormone and
destabilization of the newborn’s system.1 As a consequence,
an escalation in medical interventions, such as Caesarean
section and forceps vacuum extraction, have become more
common putting more stress on the neonate’s regulating
system.1
Skin-to-skin contact (SSC), often referred to as kangaroo
(mother) care, is the practice of placing a naked newborn on
the mother’s bare chest, and covering them with a protective blanket.2 It is a practice that attempts to replicate the
environment of the womb to facilitate the neonate’s transition into a world full of stimuli.3 Unfortunately, many parents reported their infant being taken away immediately after birth without being informed of a medical reason. This
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is in contradiction to the recommendations of the World
Health Organization4 and the United Nations Children’s
Fund5 who recommend skin-to-skin immediately after
birth for at least one hour or until a first feed was accomplished and a bond established. Currently, maternal-infant
separation post-birth is an underestimated clinical stressor
for the neonate knowing that mortality and morbidity rates
have shown to be reduced significantly when early SSC is
introduced.6,7
Therefore, the question arises whether it is possible to implement SSC immediately after birth by removing identified barriers. The purpose of this review is to identify the
barriers interfering with immediate skin-to-skin contact
and to explore the long-term benefits of this practice. The
purpose of this review is to identify how the important
practice of immediate skin-to-skin contact can be implemented in the medical environment without putting the
neonate in danger.
Methods
A systematic search of the following online databases was
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performed: PubMed, Medline, CINAHL, Cochrane Library
and Alt Health Watch. Inclusion criteria required that articles were specifically about skin-to-skin contact and were
in the English language. Articles published before the year
2000, dissertations, protocols, convention notes and case
reports were excluded. All others were eligible for inclusion. The key terms used within the search were skin-toskin, breastfeeding, newborn and outcomes. The Boolean
command was ‘AND’. In total, 241 articles were retrieved,
of which 31 were eligible for this article (see Figure 1 for
PRISMA flow diagram).

Results
The literature looked at the process of giving birth and
the impact identified medical interventions have on the
long-term health of the neonate. In total, 31 articles were
retrieved.
Skin-to-skin (SSC) is the gentle way to stimulate auditory,
tactile, vestibular and thermal senses. Dani et al. found that
the infant goes through several behavioral phases during
SSC with its mother.9 Birth cry, relaxation, awakening, activity, crawling, resting, familiarization, suckling (including massaging the mother’s breast) and sleeping are the
1592

nine interactions enhancing the baby’s engagement of all
of its senses.9 Moreover, SSC promotes self-modulation
of the neonate’s autonomic nervous system resulting in a
shift from sympathetic dominance (fight or flight) towards
parasympathetic dominance (rest and digest) thus enhancing biliary tract motility and gastrointestinal activity.8 In
addition, cardiorespiratory stability and oxygenation are
eased by the vertical position in which skin-to-skin practice
takes place. The upright position enhances the function of
the neonatal diaphragm and it has been shown that it improves the efficiency of the pulmonary system. Improved
efficiency reduces the episodes of apnea, bradycardia, respiratory stress syndrome and events of sudden oxygen
desaturation, also in premature infants.8,10,11 Also, Sarparast
and colleagues reported a higher weight gain in 10.62% of
their low birth participants who had received kangaroo
mother care (KMC), otherwise known as skin-to-skin contact.12 A more recent study by Conde-Agudelo and DiazRossello reported not only improved weight gain, but also
significant length and head circumference gain in low birth
weight infants.13 However, KMC infants showed no better
psychomotor development compared to their controls at
12 months of corrected age.13 Another benefit was noted by
Moore et al.14 They found that early SSC showed statistically significant better overall performance on all measures
on breastfeeding status (earlier establishment of successful
and efficient breastfeeding, earlier exhibition of pre-feeding
behaviors, competent suckling) when compared to those
receiving standard care, which meant the neonate was held
swaddled in a blanket. A later study by Thukral et al. confirmed this association.15 They reported that patients in the
early SSC group were more likely to exclusively breastfeed
at 48 hours and continue at least six weeks post-birth.
With regards to maternal-infant synchrony, meaning the
matched behavior and biological rhythms between mother
and child, Johnson stated that the mother-infant touch increased the oxytocin hormone and that with every breastfeeding session, the mother-infant bonding multiplies.16
Also, this nurturing hormone let the infant feel at ease promoting regulation of emotions which may contribute to a
reduction in the occurrence of chronic illnesses.16 Moreover,
Moore et al. reported higher mean scores for breastfeeding
effectiveness and higher blood glucose levels in the SSC
group compared to standard care.17
Unfortunately, several barriers to providing SSC have been
identified. Caesarean surgery for example. Redshaw et al.
reported that only 67% of mothers having a C-section held
their infant within five minutes post-birth and only 33%
held their child for longer than twenty minutes which is
statistically significant knowing that 90% of women having an unassisted vaginal birth held their infant within five
minutes and 67% for longer than twenty minutes.18 Bavaro
et al. explained this decrease by stating that the used anal-
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gesia during this surgical intervention are responsible for a
higher number of sedated mothers.19 Neuraxial anesthesia
is the most used anesthetic choice for C-section both spinal
and epidural and not only does this negatively influence
immediate SSC but there is the question whether it has safety implications for the infant.19 Even though paternal-infant
skin-to-skin time does not necessarily result in establishing
exclusive breastfeeding, it is still strongly encouraged if the
mother is not able or willing to do it.20 It promotes development of a healthy microbiome and subsequently immunity
via the familial bacteria on the skin of the father as it did
not have microbial colonization via the birth canal and at
the same time, it gives the father the opportunity to bond
with his child.20,21
Currently, premature and/or low birth infants discharged
from the neonatal intensive care unit (NICU) show altered
learning scaffolds for motor, tactile and multisensory explorations of the environment as well as for social-emotional
interactions.22 This can be related to the repeated painful
procedures they have to undergo, which alters their sensory
processing to both light touch and nociception.22 Cong et al.
reported that preterm infants in NICU experience at least
643 acute procedures (23 daily) and 1193 hours of chronic
events (43 daily) during their first four weeks in hospital.6
More parental presence demonstrated improved function
of the neurochemical system and it modulated stress regulation which indicated that skin-to-skin practice could be
used as a pain and stress treatment.6 Although many preand full-term infants undergo painful needle-related procedures (e.g. vaccinations, blood sampling…) during their
first hours to first months of life, rarely is skin-to-skin suggested as a natural self-regulator or painkiller for both infant and mother.23,24 Walter-Nicolet et al. reported a reduced
hypothalamus pituitary-adrenal activity in response to
pain with SSC.25
Disagreement still exists about the optimal duration of SSC
or KMC. Casper et al. recommends at least three hours a
day, while Park believes at least 20 out of 24 hours should
be spent skin-to-skin.3,11 The International Network on Kangaroo Mother Care recommends almost continuous skinto-skin contact as the best ‘intervention’, emphasizing its
benefits in NICU’s.20
Discussion
With regards to the question whether skin-to-skin has beneficial impacts for the (long-term) development of the newborn, there is no doubt. Better (exclusive) breastfeeding outcomes, improved height, weight and head circumference
measurements, higher physiological and cardiorespiratory
stability are amongst it’s benefits. SSC also engages all of
the infant’s senses stimulating long-term neurological and
musculoskeletal development.8,10,11
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Unfortunately, these benefits are overshadowed by the
current medicalization of giving birth pre-, peri- and postnatally.8,10,11 Although healthcare professionals do acknowledge the benefits of skin-to-skin care for neurologic and
musculoskeletal development of the infant, they still have
difficulties transitioning from the prevailing techniques
and technologies. Naturally, a newborn needs to only experience skin-to-skin time with the mother to enhance all
regulatory systems and to stimulate a first breastfeed taking place.1 Unfortunately, an interview study at the postoperative ward, after C-section, confirmed that healthcare
professionals working there, do not consider SSC practice
important to implement.26 They believe that carrying out
postnatal examination procedures performed before placing the neonate in the mother’s arms, will not disrupt the
skin-to-skin long-term benefits.26 Moreover, Moreira et al.
reported that some procedures, such as giving the newborn
extra oxygen and/or carrying out upper airway or gastric
aspiration, are done out of habit regardless whether they
are actually necessary or not.27 The presence of a doula has
therefore been suggested. She can act as the communication channel between parents and physicians and is able to
guarantee that all interventions are in the best interest of the
newborn.26,28
Another promising alternative would be the presence of
a transition nurse. Several nurses have reported that it is
often confusing who carries the responsibility of the child
when several physicians are carrying out their interventions. For example, the nurses want to check the vital signs
of the infant while the midwife’s role is to protect, promote
and support early breastfeeding.28 Both want to have access
to the newborn but who is in charge when something goes
wrong? A transition nurse would be the ideal solution to
resolve this dilemma.26,28
When considering barriers to skin-to-skin contact, prematurity or birth by C-section are two of the many challenges for early kangaroo mother care. It was raised by Penn
that healthcare professionals in NICU’s are often focused
on short-term life-saving events.29 Also, intensive care unit
nurses did admit that gaining access to the mother to start
postoperative monitoring was their main concern compared
to the midwife’s priority of establishing skin-to-skin.26
In the future, educating all healthcare professionals, who
are involved in pregnancy and birthing processes, what
skin-to-skin is and how it can be achieved even in more
challenging cases, would be beneficial. Important to mention is the influence of the anesthesiologist on skin-to-skin
interactions. The review by Stevens et al. identified an article stating that C-section babies having SSC with their
father started to reach the nipple sooner than when having SSC with their mother.30 They attributed this finding to
chlorhexidine which was applied to the mother’s chest be-
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fore surgery. Also, failure to establish SSC due to maternal
refusal was related to the mother’s feeling of drowsiness
due to intrapartum epidural or other analgesia resulting in
anxiety to nurture their infant.19,29
However, as previously mentioned, these barriers could
be overcome by the presence of a doula or transition nurse
within the birth room, who prioritizes the newborn’s and
mother’s health, implements SSC when possible and prevents them from any harm happening.30,31
Another co-factor affecting early SSC is the fear of hypothermia in low birth weight or premature infants. Nevertheless, Browne found that the naturalistic environment of the
mother’s body can provide sufficient warmth to maintain
thermoregulation.24 A later study by Hubbard and Gattman
looked at pre-term infants (<34 weeks and 6 days), under
the condition that they were stable and monitored closely,
increased physiologic stability was observed.20 Reduced
length of hospital stay was a consequence of KMC.32,33
Unfortunately, this review identified several limitations to
the included studies. First of all, not all studies were clear on
the definition of skin-to-skin. Also, it was not always stated
clearly whether the child was placed naked on the mother’s
bare chest or whether he or she was wrapped into a blanket.
Thirdly, the reasons for not offering SSC were not always
indicated. Whether it was a parental choice, or because the
present healthcare professionals were busy carrying out
their normal routines without considering the benefits of

early SSC for mother and child or out of organizational
and/or psychosocial reasons as suggested by Zwedberg
and colleagues.26 They commented on the high workload
at the postoperative ward as well as a mixed population in
the maternity ward. Often, there are women present on the
ward who have had a miscarriage or stillbirth. It is viewed
as inappropriate to have mother’s engaging in SSC and
breastfeeding in close proximity.
In conclusion, the duration and timing of SSC or KMC were
not always clearly defined. Does early SSC mean it was
within a couple of minutes? Or hours? How long should it
be maintained to be highly beneficial? Future research investigating SSC postnatally should be designed to resolve
the question of optimal SSC durations and promote achieving SSC as soon as possible postnatally.
Conclusion
Care for newborns and their mother pre-, peri- and postnatally is a sensitive measure of the functionality of any health
system. Under the condition that the newborn is stable, skinto-skin is the best, most simple and cost-effective life-saving
and life-prolonging practice a child can receive. There exists
enough supporting documentation showing the effectiveness of kangaroo mother care on the musculoskeletal and
mental health of the newborn. Healthcare professionals and
the mother infant dyad would benefit from further education on the benefits of skin-to-skin immediately after birth
to include practical guidelines and to implement it within
the context of what they perceive as medically necessary
interventions and postnatal routines.
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