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Trauma-informed care in the newborn intensive care unit:
promoting safety, security and connectedness
MR Sanders1,2 and SL Hall3
Both babies and their parents may experience a stay in the newborn intensive care unit (NICU) as a traumatic or a ‘toxic stress,’
which can lead to dysregulation of the hypothalamic–pituitary–adrenal axis and ultimately to poorly controlled cortisol secretion.
Toxic stresses in childhood or adverse childhood experiences (ACEs) are strongly linked to poor health outcomes across the lifespan
and trauma-informed care is an approach to caregiving based on the recognition of this relationship. Practitioners of traumainformed care seek to understand clients’ or patients’ behaviors in light of previous traumas they have experienced, including ACEs.
Practitioners also provide supportive care that enhances the client’s or patient’s feelings of safety and security, to prevent their
re-traumatization in a current situation that may potentially overwhelm their coping skills. This review will apply the principles of
trauma-informed care, within the framework of the Polyvagal Theory as described by Porges, to care for the NICU baby, the baby’s
family and their professional caregivers, emphasizing the importance of social connectedness among all. The Polyvagal Theory
explains how one’s unconscious awareness of safety, danger or life threat (neuroception) is linked through the autonomic nervous
system to their behavioral responses. A phylogenetic hierarchy of behaviors evolved over time, leveraging the mammalian ventral
or ‘smart’ vagal nucleus into a repertoire of responses promoting mother–baby co-regulation and the sense of safety and security
that supports health and well-being for both members of the dyad. Fostering social connectedness that is mutual and reciprocal
among parents, their baby and the NICU staff creates a critical buffer to mitigate stress and improve outcomes of both baby and
parents. Using techniques of trauma-informed care, as explained by the Polyvagal Theory, with both babies and their parents in the
NICU setting will help to cement a secure relationship between the parent–infant dyad, redirecting the developmental trajectory
toward long-term health and well-being of the baby and all family members.
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INTRODUCTION
Toxic stress, as deﬁned in the eco-bio-developmental framework
of Shonkoff et al.,1 causes frequent, strong or extended activation
of a person’s stress response system in the absence of buffering
relationships. This level of stress, in contrast to positive or tolerable
stress, which are of shorter duration, lower intensity and held in
check through buffering by strong support systems, can lead to
dysregulation of multiple body systems.1,2 These include the
hypothalamic–pituitary–adrenal (HPA) axis and the immune,
endocrine, circulatory and endocrine systems as well.3 Developmental and biological disruptions early in life, such as those
caused by toxic stresses, impact later health, development and
well-being of affected individuals. The groundbreaking research
by Felliti et al.4 labeled these disruptions as adverse events of
childhood (adverse childhood experiences, ACEs). The authors
identiﬁed 10 such toxic-stress-inducing events, including physical,
emotional or sexual abuse, or parental divorce and concluded that
a child's experience of multiple ACEs is a major determinant of
both his physical and emotional health, and well-being as an
adult. Felliti et al.4 further hypothesized that this relationship was
mediated by the HPA axis.4,5
The body responds to stresses in a highly regulated fashion
through both central and peripheral components of the

parasympathetic and sympathetic branches of the autonomic
nervous system and through the neuroendocrine HPA axis.
Cortisol, the effector molecule of the HPA axis, is critical to acute
activation of the stress response (‘ﬁght or ﬂight’) by stimulating
release of catecholamines and through maintenance of bodily
regulatory functions.6
Activation of mother’s and/or baby’s HPA axis as a result of
stresses experienced during a woman’s pregnancy or an infant’s
stay in the newborn intensive care unit (NICU) can all adversely
impact the infant’s neurodevelopment. Indeed, Bergman7 suggested that ‘the mere absence of the parent creates toxic stress’ in
the standard NICU and Shah et al.8 proposed that any pediatric
hospitalization can precipitate toxic stress in the child as well as in
the child’s parent(s), particularly if the child and family lack
support to buffer their experiences. Furthermore, the National
Children’s Traumatic Stress Network recently designated trauma
during a childhood medical illness as an ACE.9
Trauma-informed care, ﬁrst implemented on a large scale by the
Substance Abuse and Mental Health Services Administration,
endorses the belief that the multiple dimensions of trauma,
including physical/bodily and psychological injuries, can have
lasting adverse effects on well-being and function.10 Several key
concepts of trauma-informed care are as follows: (1) realizing the
impact that trauma has on people, and that reactions to a past
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trauma may inform the person’s current response to a potentially
traumatic situation; (2) recognizing the signs and symptoms of
trauma in people and the staff caring for them; and (3) resisting retraumatization, to prevent a situation that represents a tolerable
stress from evolving into a toxic stress.10
This review will apply the principles of trauma-informed care,
within the framework of the Polyvagal Theory as described by
Porges,11 to care for the NICU baby, the baby’s family and their
professional caregivers, emphasizing the importance of social
connectedness among all. It is our hope that utilizing techniques
of trauma-informed care in the NICU setting will help to support
the parent–infant dyad in cementing a secure relationship,
redirecting the developmental trajectory toward long-term health
and well-being of the baby and all family members.
STRESSES IN PREGNANT WOMEN
The stresses a mother experiences during pregnancy may affect
both her baby’s behavior and also the structure of the baby’s
brain. Term infants of mothers who had elevated cortisol levels
during early pregnancy had lower scores on the Bayley Scales of
Infant Development at 12 months of age.12 Full-term infants of
mothers with elevated levels during the latter part of pregnancy
had larger cortisol responses to heel sticks.13 Infants in this cohort,
who were born to mothers who reported stress, anxiety and
depression during pregnancy, were slower to recover from painful
heel sticks, illustrating that the maternal stress response, leading
to elevated maternal cortisol levels, can inﬂuence the developing
fetus and its behavioral response to stress after birth.13 Maternal
anxiety during pregnancy was found to decrease infants’ gray
matter density at 6 to 9 years of age.14
A pregnant woman’s history of ACEs is strongly related to
spontaneous preterm birth,15 as well as to lower birthweight and
lower gestational age of her infant.16 Prior struggles with infertility
and/or pregnancy loss, maternal medical illness, including chronic
health conditions or mental health concerns, lack of support
systems, homelessness or intimate partner violence are high-risk
factors that may lead to toxic stress in some mothers.17 Mothers
with high-risk pregnancies may be further stressed by repeated
medical visits and procedures, prolonged bedrest or hospitalization leading to separation from other children, and worries over
ﬁnances or job security.18 Typical stresses during labor and
delivery, including multiple vaginal exams, and pain and
discomfort, can be experienced as traumatic by some women.19
Unexpected situations, such as receiving a diagnosis of preeclampsia or being subject to an emergency cesarean section or
instrumented delivery, may leave some women feeling as if their
bodies failed them and their fetus, and may lead to posttraumatic
stress disorder.20
STRESSES IN NICU INFANTS
Each year, over 500,000 newborns are hospitalized in a US NICU.21
No matter how brief their stay, separation from mother at birth
and through the subsequent hospitalization disrupts the evolutionary biological expectancies of social engagement critical for
co-regulation and healthy development of both the baby and
parents. Co-regulation occurs in a mutual, synchronous and
reciprocal dyadic relationship whose members regulate each
other’s physiology and behavior.22 Early attuned co-regulatory
caregiving is the foundation upon which more long-term
relationships leading to bonding and attachment are built.
Unfortunately in a NICU hospitalization, the co-regulatory parent
is at least brieﬂy replaced by equipment to achieve extra-uterine
stability for the baby.
Potentially toxic stressors for hospitalized preterm or otherwise
ill infants include long periods of separation from their parents,23
inconsistent caregivers, repeated painful procedures without
Journal of Perinatology (2017), 1 – 8

environmental supports24–26 and a sensory environment that
overwhelms the immature brain.27 Although preterm infants may
initially have exaggerated responses to acute stress, their
autonomic and neuroendocrine responses may become blunted
as stresses increase, ultimately leading to hyporesponsivity when
faced with chronic stress.28 Similar to the way that early life
experiences of the fetus may alter their brain structure, preterm
infants’ experiences of pain can lead to a decrease in their white
and gray matter maturation at term-corrected age.29
Given the impact of early experiences on brain development,
the importance of moderating infants’ stress in the NICU is
recognized. Als et al.27 demonstrated that preterm babies who
participated in the Newborn Individualized Developmental Care
and Assessment Program had improved electroencephalogram
coherence and more mature frontal brain structural development
by magnetic resonance imaging at term-corrected age, as well as
improved neurobehavioral outcomes at 2 weeks and 9 months
corrected age. Infants who participated in Welch’s Family Nurture
Intervention showed increased frontal brain electroencephalogram activity during sleep, potentially indicative of better
neurobehavioral outcomes.30
Basic research in rodent models demonstrated that rat pups
exposed to lower levels of positive maternal behavior, deﬁned as
licking and grooming of pups, developed an increased fear of
novelty.31 Their responses to stress were altered through
epigenetic mechanisms mediated by the HPA axis through the
glucocorticoid receptor protein.32 The impact of epigenetic
modiﬁcations that occur in infants in response to maternal
behavior and/or environmental stress may also affect thyroid and
serotonin signaling. The combined effect of altered glucocorticoid,
thyroid and serotonin signaling may impact the infant’s ability to
manage stress all the way into adulthood32 and may also be
heritable across generations.33–35 This compelling evidence of the
impact of the early environment through physiologic, structural
and epigenetic modiﬁcations to the immature brain suggests that
the stresses encountered in newborn intensive care alter the
developmental template. Concerns for short- and long-term
outcomes call for innovative strategies to support optimal medical
and developmental care of the preterm or otherwise ill infant
during the NICU experience.
MODIFICATION OF THE STRESS RESPONSE THROUGH SOCIAL
CONNECTEDNESS
Although nearly all parents experience some emotional distress
related to their infant’s NICU hospitalization, risk factors for
development of toxic levels of parental stress include a history of
ACEs and/or a current experience of other life stressors and
disruptions as described. A parent’s resilience and buffering
support, provided by friends and family or healthcare staff, can
diminish their development of toxic stress.36
Tolerable levels of stress increase to toxic levels in the absence
of buffering relationships and, when chronic, disrupt the
mammalian biological imperative of connectedness.37 For the
NICU baby, the primary relationships to buffer the baby’s response
to stress should be with the parents. However, parents may be
overwhelmed by their own experiences in the NICU and may not
sufﬁciently emotionally engage with their babies to provide the
necessary buffering. NICU hospitalization is recognized as
potentially traumatic to the parents and family—in addition to the
infant.38
Some parents may become upset by watching their baby
experience painful and invasive procedures, witnessing cardiopulmonary resuscitation, processing and interpreting alienating
medical jargon, and feeling a lack of control and/or helplessness,
when they feel their role as parents is not recognized and
respected.39,40 They may also be torn between the emotions of
hope and fear. NICU parents are at higher risk for both postpartum
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depression, acute stress disorder, and post-traumatic stress
disorder than parents of healthy term babies.41,42 The smaller
and sicker the preterm baby is, the higher the parents’ risk.41
As the infant’s emotional and behavioral development can
suffer in the absence of early social connections,43 a key
component of family-centered developmental care is to promote
sustained parental engagement. Seminal work by Bowlby44
recognized the critical importance of the mother/infant bond as
a secure base for the infant to develop and explore the world as
essential to any infant’s normal development. In the NICU dyad,
strong parent–infant connections can enhance both short- and
long-term developmental outcomes of vulnerable newborns.
Guidelines of the National Perinatal Association,45 Coughlin
et al.,46 Montirosso et al.47 and Flacking et al.23 all emphasize
the importance of both physical and emotional closeness of
parents and their babies to improve outcomes for NICU infants.
The Family Nurture Intervention described by Welch et al.48
involved simple measures to establish a calming cycle routine
between mothers and their preterm infants, resulting in signiﬁcant
improvements in the preterm infants’ neurodevelopment, social
relatedness and attention assessed at 18 months’ corrected age.
THE POLYVAGAL THEORY IN THE NICU
Porges,11 the originator of the Polyvagal Theory, describes social
connectedness as ‘the ability to mutually (synchronously, symbiotically, and reciprocally) regulate physiological and behavioral
state.’ Social connectedness built upon the platform of autonomic
co-regulation is guided by the unconscious felt sense or
‘neuroception’ of safety, danger or life-threat. The ability to
engage in social connectedness is a result of the evolution of the
autonomic nervous system, particularly the tenth cranial or vagus
nerve, and the migration of the vagal nerve nucleus from a
reptilian dorsal location forward to its ventral mammalian location
in the nucleus ambiguus.11
Early vertebrates, ancient reptiles, had a dorsally placed vagal
nucleus and their behavioral options when a predator was sensed
were limited to feigning death, blending in or freezing. Without a
functioning sympathetic nervous system, reptiles depend upon
the dorsal or ‘vegetative’ vagal nucleus for protection to slow
metabolism, conserve energy, shut down and blend into the
environment. As vertebrates evolved eventually into mammals,
the vagal nerve nucleus moved from a dorsal to ventral position in
the brainstem and the sympathetic nervous system developed,
expanding the behavioral hierarchy to allow for the ‘ﬁght or ﬂight’
response in the presence of predators.
Finally, the social communication system emerged in mammals,
with their prolonged period of dependency on a caregiver,
leveraging the now ventral or ‘smart’ vagal nucleus in the nucleus
ambiguus. Integration of the myelinated vagus is responsible for
the neural control of the heart and of the special visceral efferent
pathways regulating the striated muscles of the face, head and
neck. This face–heart connection is the neural platform linking
social behavior and autonomic regulation that manifests in facial
expression, eye contact and vocal prosody to blunt the potentially
adverse effects of the HPA axis as it responds to stress.11
Movement through this hierarchy is guided by the ‘neuroception’ of safety, danger or life threat. In the NICU, this neuroceptive
or felt sense is seen daily in the faces and behaviors of parents,
families, NICU staff and babies. When mother and her baby are
engaged in skin-to-skin care—perhaps the best example of coregulation between mother and baby in the NICU setting—
mother’s autonomic expression of safety is reﬂected in her soft
facial features and soothing voice, while her sleeping baby’s
autonomic stability is evidenced by reassuring levels of oxygenation, heart rate and respirations. Only in mammals can facial
expression, eye contact and vocal prosody bring the infant and
her caregiver into the mutual, reciprocal and synchronous

regulation of physiology and behavior that signals safety and
connectedness.11 The release of maternal oxytocin such as during
breastfeeding also blunts the release of stress hormones and
enhances parental caregiving.49
As the infant resting in skin-to-skin care is returned to the
incubator, her heart rate accelerates and she begins to ﬂail
signifying her displeasure at the interruption of her safe and
secure nest in skin-to-skin. As her sympathetic nervous system is
activated with a ﬁght or ﬂight response, her monitor portrays her
autonomic arousal and dysregulation with tachycardia, diminished
oxygen saturation and irregular respirations. The cost of her
sympathetic arousal is high, as cortisol and catecholamines surge,
leaving the baby metabolically depleted. Finally, if the arousal is
not appreciated and addressed, the baby may eventually collapse
in a dorsal vagal-mediated state of immobilization and surrender.
This collapse is often misinterpreted as the baby ‘tolerating’ the
procedure, but it is more likely that the baby’s sympathetic
nervous system is exhausted, leaving the baby in an energyconserving, vegetative mode, mediated by the dorsally placed
reptilian vagal nucleus.
Porges et al.50 studied the maturation of vagal tone in term and
preterm newborns through the measurement of ECG recordings
of heart rate to determine respiratory sinus arrhythmia, an index of
neural control of the heart. A higher respiratory sinus arrhythmia is
associated with improved vagal tone and more autonomic
response ﬂexibility to both internal and external stressors.50 It is
a non-invasive indicator of the baby’s underlying ability to selfregulate, through vagal nerve mediation, key behavioral and
physiologic functions, including feeding and digestion. Respiratory
sinus arrhythmia typically increases with gestational age.51 It is
also predictive of behavioral, cognitive and motor outcomes of
very low birth weight infants at 3 years of age.52
Feldman and Eidelman53 studied two cohorts of very low
birthweight infants in the NICU. The experimental group experimental group received skin-to-skin, also known as Kangaroo Care,
for 1 h daily for 14 days, whereas the control group received
standard incubator care. Infants who received skin-to-skin had
more rapid maturation of vagal tone between 32 and 37 weeks’
gestational age and improved state organization.53 The authors
followed these cohorts and found that the skin-to-skin group had
increased respiratory sinus arrhythmia, correlating with higher
vagal tone and improved autonomic functioning, at 10 years of
age.54
Changes in an infant’s vagal tone in response to parental
interaction in the NICU can be seen in her level of autonomic
reactivity, as illustrated in Journalist Kelley Benham French’s
recounting of the NICU hospitalization of her former 23 weeks’
gestation baby, Juniper. The impact of the environment on
Juniper’s autonomic reactivity inﬂuenced by changes in her
mother’s voice is seen in the following anecdote described by Ms.
French.
When you read to her, she can tell you, by the numbers and
waves on her monitor, not to use the scary voice for the
paragraphs about Voldemort. She can tell you which songs she
wants you to sing. She can tell you,
emphatically, to play ‘Waitin’
55
On A Sunny Day’ one more time.
Understanding the safety-seeking behaviors of parents and
babies through the Polyvagal Theory lens helps providers utilize
appropriate trauma-informed interventions including respectful,
nonjudgmental personalized care, stemming from a partnership
with the parent. Providers who are well self-regulated can use
their own social connectedness to co-regulate the parent who
may be oscillating between sympathetic overdrive and dorsal
vagal collapse. For example, the frightened parent of a critically ill
infant who ﬁrst sobs, while in a state of sympathetic overdrive, and
Journal of Perinatology (2017), 1 – 8
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Table 1.

SAMHSA’s six key principles of a trauma-informed approach10 adapted for a NICU setting

Principle

Application in the NICUa

1.Safety (physical and psychological) for parents and staff • Privacy is afforded (best done in single family rooms).
• Conﬁdentiality is maintained.
• Mutual respect is demonstrated.
• Providers are caring, empathic, and validate parents’ experiences.
2.Trustworthiness and transparency
• Communication, free of medical jargon, is frequent and regular.
• Parents’ concerns and questions are respected.
• Parents have access to their baby’s medical records.
• Parents’ presence on rounds and during shift change is encouraged.
3.Peer support
• Every NICU should offer peer support to every NICU parent within 72 h of admission.
• Peer support can be provided one-on-one, in a group setting, by telephone or
internet.
4.Collaboration and mutuality
• Parents are partners with the NICU team.
• Nurses take the role of mentor and coach to parents.
• Parents are involved in the care of their baby as early and as often as possible.
• Family-integrated care is a promising new model.
• Shared decision-making for baby’s care plans is standard.
• Nurse–physician collaboration is practiced.
5.Empowerment, voice and choice for parents and staff • Parents are provided emotional and psychosocial support to foster their resilience.
• Parents are encouraged and supported in taking on their roles as parents and
caregivers.
• Parents’ presence on rounds and during shift change is encouraged.
• Staff are supported with appropriate assignments, mentoring, and self scheduling.
6.Cultural, historical and gender issues
• All parents are welcomed and treated equally.
• Culturally effective care is provided to all.
Abbreviations: NICU, newborn intensive care unit; SAMHSA, Substance Abuse and Mental Health Services Administration. aThe applications were derived from
the ‘Interdisciplinary Recommendations for Psychosocial Support of NICU Parents’60 and from ‘Trauma-Informed Care in the NICU.’62

then ‘clams up’ and collapses into a dorsal vagal state while seeing
another critically ill infant admitted in the next bedside can be
reassured that her emotions are understandable. The medical and
nursing teams can emphasize their own physical and emotional
availability by sitting quietly with this mother who is potentially retraumatized by the admission of the new baby. Using a soothing
voice and prosody, the health care provider can support the
parent’s self-regulation into more emotional availability and
willingness to talk. Parents need reassurance that the medical
team will keep them and their baby safe. However, assurances
should be carefully and cautiously stated, recognizing the
uncertain prognoses accompanying the many infant diagnoses
in the NICU.
Everyone beneﬁts when physicians recognize that their own
relationships with babies and their families require ‘the person-toperson attunement that is essential for the development of the
newborn.’56
As French again comments:
Our doctors and nurses didn’t just treat our baby. They loved her.
They made us feel safe enough that we could love her, too.55
Through the Polyvagal Theory lens, the ‘difﬁcult parent or
family’ is now understood as one whose neuroception of danger
plays out in either sympathetic arousal or in dorsal vagal collapse.
The sympathetically-aroused family may appear angry, explosive,
challenging, overwhelming, irritable or tense, while the family who
senses life-threatening danger may seem emotionless, uncaring,
hard to reach or unavailable. The previously immobilized and
withdrawn family who explodes in anger is actually moving
toward a window of tolerance that will open the door to improved
communication and understanding.57 With an understanding of
Polyvagal Theory, NICU staff are also able to shift from wondering
about parents, ‘What is wrong with them?’ to a trauma-informed
reﬂection of ‘What happened to them?’
Journal of Perinatology (2017), 1 – 8

For example, a mother of an extremely preterm baby who was
hostile, suspicious and challenging of both the nursing and
medical staff had numerous ACEs in her history (childhood abuse,
parental divorce and alcoholism). In addition, her brother had died
in the past year and the father of her baby was murdered during
her pregnancy. To this mother, the NICU represented danger and
potential loss of another loved one; her response was to
aggressively try to protect her baby from harm. With the
recognition of ‘what happened to this mother,’ the NICU assigned
primary care nurses and one primary neonatologist to communicate with her. In her newfound safety, the mother was cautiously
and slowly able to forge supportive connections and move
forward to collaboratively partnering with the NICU team around
her baby’s care.
ADAPTATION OF PRINCIPLES OF TRAUMA-INFORMED CARE TO
THE NICU SETTING
As pregnancy and the hospital experience can cause toxic stresses
either by themselves or by possibly triggering a re-traumatization
in any patient or their family members, we endorse a ‘universal
precautions’ approach58 when interacting with all perinatal and
NICU patients and their families. The Substance Abuse and Mental
Health Services Administration developed six key principles of a
trauma-informed approach10 and we adapted the NICU applications of these principles from two primary sources as shown in
Table 1. The ﬁrst is the ‘Interdisciplinary Recommendations for
Psychosocial Support of NICU Parents.’59 The recommendations
describe a systematic and multi-dimensional approach to
supporting babies and families through the challenges of the
NICU in six content areas (peer support, role of mental health
professionals, family-centered developmental care, palliative and
bereavement care, post-discharge follow-up and staff education
and support). They were derived through a literature review and
development of expert consensus opinion by a multidisciplinary
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group of professionals and parents convened by the National
Perinatal Association. The foundation of the recommendations of
the National Perinatal Association is enhancement and leveraging
of social engagements between parents and baby, and among
parents, baby and staff creating the necessary parental ‘psychological space’ to promote attunement and co-regulation.60
The second source is the foundational body of work by
Coughlin et al.39,46,61 outlining guidelines and recommendations
for care practices for the NICU baby in ﬁve areas as follow: (1)
protecting sleep, (2) managing pain and stress, (3) developmental
activities of daily living, (4) family-centered care and (5) the
healing environment. Recommendations by Coughlin et al.,39,46,61
which fully support parent-caregiver partnerships, overlap
considerably with the National Perinatal Association
recommendations.
The principles and practices of family-centered developmental
care are the foundation of these techniques, mediated through
caregiving relationships (with parents and all staff, especially
nurses) enhancing the baby’s feeling of safety and security.61
TRAUMA-INFORMED CARE OF THE FAMILY AND BABY:
NEWBORN INTENSIVE PARENTING UNITS
Given the critical importance of social connectedness, transitioning from the historical provider-focused paradigm of care of the
NICU to newborn intensive parenting units is necessary to ensure
that the biological imperative of parent–baby connectedness can
be further supported, as parents are recognized and promoted as
the primary co-regulators of their babies.62 Developmental care of
the baby by parents and staff enhances baby’s adaptation,
resilience and tolerance of stress.63,64 Parents’ stresses may lessen,
too, as their perceptions of their baby’s discomfort diminish.
Skin-to-skin or Kangaroo Care is an evidence-based best
practice of trauma-informed care to promote parent-infant
connection, lessen stress of both members of the dyad, and
enhance parental conﬁdence.62–65 In their landmark study, Feldman and Eidelman53 showed that skin-to-skin care improves
autonomic function, attenuates stress, improves maternal attachment behavior, reduces maternal anxiety and enhances child
cognitive developmental outcomes from 6 months to 10 years of
age. Additional studies of skin-to-skin care show lower maternal
depression and improved maternal conﬁdence, as well as lower
infant salivary cortisol, accelerated functional brain maturity and
improved cognitive and communication performance of infants at
6 and 12 months of age.63–66
Parents should be central in the prevention, assessment and
management of babies’ pain and stress. They should be included
in decisions on pharmacologic and non-pharmacologic comfort
measures for their baby on a daily basis, as well as before, during
and after procedures. Parent-driven non-pharmacologic measures
can include breastfeeding, skin-to-skin care both at rest and
during procedures, multisensory stimulation, facilitated tucking,
positioning, swaddling and non-nutritive sucking.67,68 In the
absence of family, nurses can also provide non-pharmacologic
measures including oral sucrose.69 Parents can also assist staff in
identifying techniques that most beneﬁt their babies. Pharmacologic measures including the provision of narcotics, and benzodiazepines, may also be cautiously implemented as needed with
family input.
Other interventions to promote parent–infant connection
include mothers seeing their baby within 3 h of delivery70 and
participating actively in their baby’s NICU care,71 especially in the
family-integrated care model, where parents take on primary
caregiving responsibilities for their babies, performing many tasks
previously done by the nursing staff. The family-integrated care
model pilot showed better infant weight gain, increased
breastfeeding at discharge and increased maternal conﬁdence in
the babies cared for in the integrated-care model compared with

controls.72,73 It is now being replicated at 20 NICUs throughout
Canada, Australia and New Zealand.
The development of single family room (SFR) NICUs is an
environmental intervention that can increase parent–baby social
engagement and connectedness. Recent studies showed infants
in SFRs gained weight better, reached full feeds earlier, had less
sepsis, required fewer medical procedures and showed less pain
and stress than infants cared for in an open-bay NICU.74
Furthermore, infants cared for in SFRs with high levels of maternal
involvement had improved neurodevelopmental outcomes at
18 months compared with infants cared for in an open bay NICU
with similarly high levels of maternal involvement.75 The
mediating effect of maternal involvement is key to addressing
concerns raised by Pineda et al.76 regarding delayed language
development for infants cared for in SFRs.
Social circumstances in the United States may interfere with
mothers spending prolonged time in the hospital caring for their
babies. These include mothers’ needs to return to the workplace
while their baby is still hospitalized, a lack of adequate affordable
and safe childcare for siblings, and disparities in public
transportation. To respond to these challenges will require ﬂexible
care environments in NICUs moving forward, as SFRs may be too
socially and developmentally isolating for babies whose families
are unable to be present. These babies may beneﬁt from care in
group rooms where their development and interaction with both
NICU staff and parents can be promoted, but families should still
have the availability of private rooms when they are able to be
present with their baby.77 Nurses also reported less stress and less
emotional exhaustion working in SFRs.75
However, before one concludes that any parent cannot be
available more continuously to their baby, staff should look at the
family’s engagement with their baby and the providers through a
Polyvagal Theory lens. Staff may wish to examine their own
attitudes toward the family and their presence in the hospital.
What neuroceptive sense of safety or danger do they feel in the
family’s presence? How does the family signal their own
neuroception of the hospital environment? Obtaining the
assistance of medical social workers or mental health professionals
may shed light on the reason for the family’s absence, offer
opportunities for engaging or mending gaps in communication
and help identify concrete supports that may assist a family.78
PROACTIVE COMMUNICATION AND EDUCATIONAL
STRATEGIES
Techniques to minimize a parent’s emotional distress during a
NICU hospitalization include providing personalized care in
partnership with the parent, rather than in a hierarchical relationship. Fenwick et al.79 described the importance of neonatal nurses
‘chatting’ or engaging in social talk, at the bedside with the
mothers of babies in their care. Expressing care, support and
interest in mothers through exchanging personal stories is a way
that nurses can engage them, boost their conﬁdence and their
connection to their infants. Although ‘chatting’ minimizes the
hierarchical differences that exist in the traditional medical model
of providing care, it is important to recognize staffs’ professional
and personal boundaries.
Explaining all procedures before they take place and keeping
communication lines open will help relieve parents’ uncertainty
and critically ensure their feeling of safety. Recognizing, encouraging, considering parents as experts regarding their own baby,
and empowering parents to afﬁrm their primary caregiving
parental role will increase their own competence and conﬁdence.
Curricula that assist parents in recognizing and interpreting their
baby’s behavior lead to more sensitive and responsive parentbaby interactions, beneﬁtting both.80,81 Additional traumafocused interventions include psychoeducation, guided muscle
relaxation and rewriting one’s trauma narrative. A program with
Journal of Perinatology (2017), 1 – 8
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these components, developed by Shaw et al.,82 reduced
symptoms of trauma and depression in mothers of preterm
infants. In addition, veteran NICU parents can provide peer
support to current NICU parents as a way to expand their social
system.83
PROVIDING TRAUMA-INFORMED SUPPORTS TO STAFF CARING
FOR PREGNANT WOMEN, NEW MOTHERS, FAMILIES AND
BABIES
Physicians, nurses and other staff working in Labor and Delivery,
or in the NICU, may suffer vicarious traumatization and are prone
to burnout, compassion fatigue, secondary traumatic stress
syndrome and posttraumatic stress disorder.84–89 Staff resilience
scores are inversely correlated with posttraumatic stress disorder
symptoms and emotional exhaustion.90
Self-regulation of staff is critical to their ability to assist families
in their own self-regulation. When staff and parents regulate
themselves, their social connectedness with each other and with
the baby is reinforced, beneﬁtting the baby, who is dependent
upon the sensitivity of caregivers to provide co-regulation for her.
All staff caring for babies and their families can beneﬁt from
developing a 'culture of awareness' as described by Steinberg and
Kramer91 which encourages reﬂective consideration of ‘inner
experience and thinking about- rather than acting upon- thoughts
and feelings.’ Recognizing the importance of creating an
environment of caring and compassion for staff as well as families,
trained mental health professionals, usually clinical psychologists,
are increasingly present in the NICU.78 Psychologists and other
mental health professionals may serve a critical interpretive role,
bridging the space between disappointed, depressed or distraught families, and their medical and nursing providers.92 Mental
health professionals may use individual family or staff work,
multidisciplinary meetings, critical debrieﬁngs and in the moment
facilitation of communication as portals to improving staff wellbeing and relationships.91–94 Just as we seek to understand ‘what
happened to’ families, the system beneﬁts when the NICU culture
works to comprehend, integrate and feel compassion for ‘what
happened to’ staff members. Support can also be provided by
reﬂective supervisors and chaplains.95
In addition, timely peer psychological support is taught in an
on-line module for Psychological First Aid developed through a
partnership between the University of Minnesota Preparedness
and Emergency Response Learning Center and the Minnesota
Department of Health Ofﬁce of Emergency Preparedness. This
approach is appropriate for ﬁrst responders in the ﬁeld and
hospital personnel dealing with a medical crisis. The free module
outlines principles of trauma-informed care and common
behavioral, cognitive, and sensory responses of children and
adults. The course also outlines four principles of polyvagally
informed psychological ﬁrst aid as follows: (1) promote safety; (2)
promote calm and comfort; (3) promote connectedness; and (4)
promote self-empowerment.96
SUMMARY/CONCLUSIONS
Understanding the Polyvagal Theory and the mammalian
biological imperative for social connectedness guides traumainformed care in the NICU by highlighting the neuroception of
safety when the autonomic nervous system is well-regulated.
When parents, babies and staff are socially engaged and optimally
leveraging the ventral or smart vagus, stresses are diminished.
Environmental, sensory and procedural stresses can be minimized,
although never eliminated in today’s modern intensive care
environment. However, stress-buffering through strong social
supports and connections can mitigate the short- and long-term
impacts, making stressors at worst, tolerable. Particular attention
must be paid to those parents whose ACEs predispose them, and
Journal of Perinatology (2017), 1 – 8

their babies, to toxic stressors that may be underappreciated by
staff. Considering our intensive care units to be newborn intensive
parenting units will focus parents and staff upon the primary
relationship of parents and their babies. The care of the parent–
baby dyad is then ideally supported by a developmentally
sensitive caregiving staff and hospital that are placeholders for
the eventual return of the baby–parent unit to their community.
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