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The early months and years of life are vital to 
establishing a favorable developmental founda-
tion for optimal health outcomes.1 A healthy 

birth, positive early life experiences, and secure 
attachments to parents or caregivers are critical com-
ponents in establishing a secure foundation. Infants 
and families requiring care in the neonatal intensive 
care unit (NICU) often experience significant stress 
and trauma during the early days and months of the 
infant’s life, despite the advancements in NICU care.2 
It is now widely accepted that NICU hospitalization 
is associated with an increased risk for infant stress 
and poor parental mental health.3,4 As evidence con-
tinues to emerge supporting the short- and long-term 
associations between NICU hospitalization and risks 
for poorer infant and family outcomes, previous 
frameworks of stress and early life trauma are inade-
quate or underused. There is a need to fully explicate 
the complex interactions of generational stress, pain, 
toxic stress, parental separation, and lifelong health 
and development for premature and critically ill 
infants and their families requiring hospital care.

The original Adverse Childhood Experiences 
(ACE) Study, published more than 30 years ago, pro-
vided a groundbreaking explanation of the associa-
tions between ACEs and risk for poor health, risk 
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ABSTRACT
Background:  Infants and families requiring neonatal intensive care unit (NICU) care often experience significant stress and 
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Results:  NICU hospitalization may be considered the first ACE, or potentially an additional ACE, resulting in an increased 
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informed care and individualized developmental care potentially counter the negative impacts of stress in the NICU.
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in the context of NICU care.
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behaviors, and disease during adulthood.5 These 
adverse experiences are stressful life events that 
involve someone personally experiencing or witness-
ing physical, sexual, or verbal violence; parental 
incarceration; death; substance use; or divorce.6,7 
Since this seminal research was published, the asso-
ciations between stressful life events with later adverse 
health outcomes, ranging from cardiovascular and 
respiratory disease to poorer quality of life and risky 
health behaviors, have been described.8 The ACEs 
framework provides an ideal model to clarify and 
sharpen our understanding of the relationships 
between the stress and trauma exposure in the NICU 
and risks for future adverse health outcomes. Building 
on earlier work that identified infant medical trauma 
as a unique stress experience impacting infant resil-
ience,9 we apply the ACEs framework in the context 
of the NICU to provide a usable structure to guide 
clinical practice and research focused on infant neu-
rodevelopment outcomes and parental attachment.

ADVERSE CHILDHOOD EVENTS

ACEs include a constellation of events during an indi-
vidual’s early life and upbringing that can be a precursor 
to health disparities and may limit overall develop-
ment.10 Approximately half (46%) of school-age chil-
dren and adolescents younger than 18 years have suf-
fered at least one ACE.6 According to the Centers for 
Disease Control and Prevention (CDC), 61% of people 
have experienced at least 1 ACE and 16% at least 4 
ACEs by the time they reach adulthood. ACEs can also 
be present in those who experience neighborhood vio-
lence, refugee adversity, and terroristic threats.6 The fre-
quency of ACEs is more prevalent in underserved popu-
lations, including racially and ethnically marginalized 
groups, women, those who have parents who are incar-
cerated, and people who are unhoused.7,11 ACEs trigger 
a physiological stress response, which in the absence of 
a safe and secure environment or other protective fac-
tors disrupts healthy neurodevelopment.7 Table 1 dis-
plays the different types of ACEs.

APPLYING THE ACE FRAMEWORK TO 
THE NICU

In the NICU, many infants and families requiring 
care will experience both physiological and 

psychosocial stress and trauma,12 resulting in what 
could be considered the first ACE, or potentially an 
additional ACE, given the maternal perinatal envi-
ronment.13,14 While in the NICU, infants experience 
a multitude of stressors that may accumulate and 
overwhelm their ability to maintain physiological 
stability. Common stressful stimuli include high lev-
els of noise, excessive light exposure, painful proce-
dures, frequent assessments, social isolation, and 
separation from parents.15 These repeated and aber-
rant stressful experiences during the critical time of 
neuronal plasticity and brain growth then biologi-
cally embed the stress responses of the hypothala-
mus–pituitary–adrenal axis, altering long-term neu-
rodevelopment.16 The risk for social, emotional, and 
cognitive impairment is higher for infants requiring 
NICU hospitalization than do other infants and is 
associated with poorer cognitive, motor, emotional, 
and behavioral development later in life.17 Further-
more, emerging evidence suggests that individuals 
born prematurely are at an increased risk for chronic 
health disorders and mortality in early and mid-
adulthood.18 Although an NICU hospitalization 
may be unavoidable, and thus there is no way to 
prevent this ACE exposure, acknowledgment of this 
exposure can help families and providers to mitigate 
the long-term effects.

For many infants, the experiences in the NICU go 
beyond the risk associated with prematurity and ill-
ness, setting them up for future adverse health out-
comes. Some infants in the NICU are born into families 
with deep generational trauma and adversity. Research-
ers recently found that women who report 6 or more 
ACEs are 9 times more likely to have an infant requir-
ing NICU hospitalization.13 Furthermore, structural 
racism experienced both in and out of the NICU is 
associated with ACEs and poor health outcomes.13,14 
For example, emerging literature suggests that quality 
of NICU care for Black infants and other infants is 
lacking and contributes to greater disparities in health 
outcomes for infants born preterm.19

Although survival rates of extremely premature 
infants are steadily improving, the incidence of later 
developmental disabilities for these infants remains 
high.20,21 It has been optimistically yet incorrectly 
proposed that healthy preterm infants without major 
complications will eventually catch up developmen-
tally to full-term infants.22 Developing and support-
ing protective factors to buffer stress and medical 
trauma must be a priority in all NICUs.

The ACEs Pyramid
Given the evolving evidence, the ACEs pyramid was 
developed by the CDC to provide a guiding frame-
work for understanding the development of risk fac-
tors for disease and health across the life span.8 The 
pyramid also demonstrates the cumulative progres-
sion of risk for ACEs, exposure to ACEs, disrupted 

Copyright © 2023 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.

TABLE 1. Types of Adverse Childhood 
Experiences
Abuse Neglect Household Dysfunction

Physical Physical Mental illness

Emotional Emotional Domestic violence

Sexual Divorce

Incarcerated parent

Substance use
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neurodevelopment, social, and emotional impair-
ment, and risk for disease and early death.8 Applica-
tion of the ACEs pyramid can help paint a picture of 
health and social consequences for our most vulner-
able infants. In each of the following sections, we use 
this framework to explain how the NICU journey is 
often traumatic for infants and families (see 
Figure 1).

Generational Embodiment/Historical Trauma
Research has shed light on the complex mechanisms 
by which ACEs negatively influence health through-
out the life span.8 Evidence suggests there is mother–
fetal transmission of toxic stress that occurs during 
pregnancy, supporting a biological embedding of life 
experiences.23 In addition, exposure to maternal 
stress during infancy has been shown to contribute 
to epigenetic changes altering brain development 
and function leading to learning, memory, and 
behavior deficits later in life.23,24 This trauma often 
has lifelong effects.

Social Conditions/Local Context
Historically marginalized groups often experience 
intergenerational adversity due to racial/ethnic dis-
crimination, poverty, and social isolation, predispos-
ing them to health disparities and chronic disease.25 
These profound mechanisms of adversity and disad-
vantage are pervasive and often lead to poor mater-
nal–child outcomes such as high rates of maternal 
mortality and premature births seen in the Black 
population.26 For many infants who enter the NICU, 
this context is an aspect of their trauma.

Disrupted Neurodevelopment
Multiple studies demonstrate structural and func-
tional differences in brain development associated 
with environmental stressors, including premature 
birth, low socioeconomic status, and caregiving 
neglect.23,24,27 For example, exposure to poverty and 
profound psychosocial deprivation has been associ-
ated with reduced brain volume and synaptic activ-
ity.23,27 Researchers interested in the long-term effects 
of maternal–childhood maltreatment studied brain 
development in the newborns of mothers exposed to 
maltreatment using magnetic resonance images.28 
Findings suggest an intergenerational effect on brain 
structure, with lower intracranial volume primarily 
due to gray matter differences in infants of mothers 
exposed to maltreatment in childhood compared 
with infants without maternal exposure to maltreat-
ment.28 Differences in brain structure are associated 
with decreases in cognitive function, primarily exec-
utive functioning.23,24 While NICU caregivers often 
assess for neurodevelopmental symptoms that are 
consequences of prematurity or insults in the NICU, 
influences from previous experiences may be less 
obvious.

Social, Emotional, and Cognitive Impairment
Childhood exposure to ACEs may result in a variety 
of social and emotional problems including difficul-
ties in relationships with others, aggressive behavior, 
and increased risk taking.23 Adolescents with higher 
risk-taking behaviors, such as smoking and illicit 
drug abuse, have an increased likelihood of school 
failure, gang membership, unemployment, violent 

Copyright © 2023 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.

FIGURE 1

The application of the ACEs pyramid to the NICU. ACE indicates adverse childhood experience; NICU, neonatal intensive 
care unit.
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crime, and incarceration.24 As described earlier, early 
life exposure to toxic stress increases the propensity 
for neurodevelopmental changes, causing cognitive 
deficits and resulting in learning, memory problems, 
and academic difficulties.23,24,29 Infants discharged 
from the NICU have been found to have higher 
social and emotional problems at later ages that may 
be linked to their NICU experiences.30

Adoption of Health Risk Behavior
Participation in risky behaviors, including smoking, 
illicit drug and/or alcohol abuse, overeating, or pro-
miscuity, is reportedly higher in adolescents and 
adults with a history of childhood trauma.24 Expo-
sure to a higher number of ACEs increases the likeli-
hood of smoking by 14 years of age and drinking as 
a means of coping with stress at an early age.8 These 
maladaptive coping behaviors become unhealthy 
lifestyles that persist and, with prolonged use, con-
tribute to many of the chronic diseases seen in 
adults.24,31

Disease, Disability, and Social Problems
Extensive evidence suggests that experiencing ACEs 
can cause multiorgan physiological alterations that 
persist into adulthood and lead to serious physical 
and emotional disease and disability later in life.23 
These physiological manifestations can include dis-
ruptions in neuroendocrine, metabolic, and immu-
nological functions23,24 and are known to be associ-
ated with cardiovascular disease, cancer, asthma, 
chronic obstructive pulmonary disease, diabetes, 
obesity, and depression.31 The strong impact of ACEs 
on adult health is cumulative and correlates with the 
intensity and number of ACE exposure. For exam-
ple, a person with prior exposure to 4 or more ACEs 
has a 4- to 12-fold increased risk for alcoholism, 
drug use, depression, and suicide attempt compared 
with those who have experienced none.5

Early Death
Adoption of unhealthy lifestyles throughout the life 
span increases the risk for preventable early deaths 
seen in adults experiencing chronic illness. It is esti-
mated that up to 40% of early deaths in the United 
States are related to unhealthy behavior or life-
styles.11 In a seminal study conducted in 2019 by 
Felitti et al,5 the top 10 most common leading causes 
of death in the United States were associated with 
the number of ACEs, with those experiencing greater 
than 4 ACEs having a greater disease risk (dose–
response relationship).

It is important to note that ACEs are frequently 
screened retrospectively by patient recall and self-
report within adult populations or directly within 
pediatric populations by conducting medical record 
reviews, agency cross-reporting, or from child or 
guardian self-report.6 Historically, society at large 

has not acknowledged the damaging effects that 
ACEs can have on one’s life and overall health, but 
awareness is increasing.8 The societal costs associ-
ated with ACEs are alarming, costing society billions 
of dollars annually in its endeavors to combat the 
health disparities that arise.8 Approximately 1.9 mil-
lion heart disease and 21 million depression-related 
events might have been avoided if not for the predis-
position of ACEs in people’s lives.8 Moreover, a 
small reduction (10%) in addressing ACE exposure 
would equate to approximately $56 billion in health-
related expenses saved within the United States 
per year.8

SUPPORTIVE AND PROTECTIVE 
FACTORS IN THE NICU

It is important to remember that even if the NICU 
event is classified as an ACE, there are protective fac-
tors that can mitigate the risk and harmful effects of 
the NICU. These protective factors can decrease 
stress, buffer infants from medical trauma, and 
increase resilience in both parents and infants. 
Recently, clinicians who recognize the profound 
impact of medical trauma have begun incorporating 
trauma-informed care (TIC) into their clinical prac-
tice and interactions with patients and families 
across healthcare settings, with growing attention in 
the NICU. TIC was first defined by the Substance 
Abuse and Mental Health Services Administration.32 
The underpinning of TIC helps clinicians realize the 
substantial impact trauma has on individuals and 
provides strategies, creating a pathway to recovery. 
In this approach to healthcare and interactions with 
patients, clinicians are taught to recognize the signs 
and symptoms of trauma, regardless of the health-
care setting. For TIC to be most effective in the 
NICU, language supporting TIC must be integrated 
into the policies and procedures of the unit. NICU 
staff must also be educated about how to avoid 
retraumatization of both the infant and parents.33 
Since an NICU admission is often necessary, with no 
other alternative, it is essential that NICU staff be 
trained to provide TIC as a protective measure 
against the known risks of ACE exposure. Protective 
strategies, such as protecting infant sleep, imple-
menting family-centered care, supporting healing 
environments, and fostering staff resilience are 
known to foster a trauma-informed NICU.2 Table 2 
displays the 6 key principles of TIC and examples of 
their application to the NICU setting.

There is growing evidence the premature infant’s 
developing brain is influenced by the physical and 
social environment, especially during the vulnerable 
window of time when the infant is cared for in the 
NICU.34 Evidence suggests that infant perception of 
stress, based upon genetic susceptibility, influences 
short-term neurodevelopmental outcomes.35 

Copyright © 2023 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.
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Zero-separation between the infant–parent dyad is 
imperative as infants need parental contact for opti-
mal physiological and emotional development and 
parents need meaningful relationships with their 
infants to establish their identities as parents.36,37 
While zero-separation may seem impossible to sup-
port, given admission to the NICU, parents and 
infants benefit from the parent’s awareness and 
responsiveness to the infant’s behavioral capabilities 
and temperament. The parent’s ability to interpret 
the infant’s behavioral cues has been shown to 
strengthen parent–infant interactions during the first 
year of life.36 Parental nurturing behaviors have been 
shown to correlate with decreased allostatic load in 
their children.38 Specifically, when parents display 
emotionally attuned and nurturing attachment 
behaviors, their children are less likely to experience 
physiological alterations in response to too much 
stress (eg, blood pressure stability and cortisol lev-
els).38 Health professionals need to provide increased 
opportunities for parents to be truly emotionally 
attuned and nurturing with their infant. These activ-
ities need to be not only encouraged but also posi-
tively reinforced. Whenever possible, zero-separa-
tion should be the guiding principle underlying all 
care in the NICU.

Another crucial pathway to mitigating ACEs is 
integrating evidence-based practices that foster early 
relational health in the NICU. Relational health 
focuses on early relationships and experiences to 
foster healthy growth and development. Early par-
ent–infant contact is the cornerstone of an infant’s 
health and well-being; however, these early 

relationships are difficult to establish in the NICU 
because of parent–infant separation and infant ill-
ness. The formation of the parent–infant attachment 
may also be hampered by the decreased synchrony 
or responsiveness during parent–infant interactions. 
Furthermore, the contribution of the subtle behav-
ioral cues among premature infants can often be dif-
ficult to interpret.36 Early dysfunctional interactions 
secondary to the infant’s disorganized behavioral 
patterns during infant and parent interactions can 
also lead to poorer attachment and increased prob-
ability for behavioral problems in childhood.39 Con-
versely, early responsive and synchronous contacts 
may positively influence cognitive and developmen-
tal outcomes for the child.39 In 2021, the American 
Academy of Pediatrics (AAP) released a policy state-
ment endorsing a solution-focused stance on foster-
ing safe, stable, and nurturing relationships, shifting 
the paradigm away from a problem-focused discus-
sion of toxic stress. Encouraging safe, stable, and 
nurturing relationships buffers children from ongo-
ing adversity while giving the children the founda-
tional experiences for building resilience that will 
protect them from adversity throughout the life 
span.40 The AAP asserts that relational health needs 
to be integrated into all pediatric care environments 
and that screening for ACEs within the primary care 
setting is a priority. Safe, stable, and nurturing rela-
tionships are biologically crucial to protect children 
from the effects of toxic stress in a healthy develop-
mental manner.40 This shift also aligns with TIC care 
language in the recognizing of trauma and building 
empathy across patients, families, and providers.

Copyright © 2023 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.

TABLE 2 Principles of TIC and Application to the NICUa

Principles of TIC Application to the NICU

1. Create a unit culture where 
parents and infants are safe.

Parents’ needs and experiences are validated. Infants and parents are provided 
space to develop a safe and secure attachment to each other.

2. Develop relationships where 
communication is trustworthy 
and transparent.

Parents concerns are addressed. Technologies (such as cameras and access to 
healthcare records) are applied to aid in transparency about the care of the infant. 
Parents are encouraged to participate in rounds and be present at the time of shift 
change. Nurses and other NICU staff are encouraged to understand their own 
attitudes and feelings about families and obtain assistance as needed so that 
families are treated equitably.

3 Create opportunities for peer 
support.

NICU peer support groups are available to every parent from prior to known NICU 
admission to after discharge from the NICU.

4. Parents are partners in the care of 
their infant.

Parents are treated as partners with the healthcare team. Parents are encouraged to 
develop in their new role as a parent through asking question, leading and partic-
ipating in the care of their infant, and advocating during interactions with nurses 
and other NICU staff.

5. Parents are empowered to use 
their voice and choose their 
role in their infant’s care.

Application of a zero-separation and family-centered approach to care. A model of 
shared decision-making is implemented.

6. Clinicians are sensitive to cultural, 
historical, and gender issues 
and biases so as to help avoid 
the pitfalls of implicit bias.

Nurses and other NICU staff are educated and demonstrate culturally effective care.

Consistent auditing of measures for disparities in the NICU care is implemented.

Abbreviations: NICU, neonatal intensive care unit; TIC, trauma-informed care.
aFrom Sanders and Hall2 and Leitch.33
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Relational health interventions in the NICU have 
also been shown to improve brain architecture in 
hospitalized premature infants.41 Parents are the 
infant’s ideal nurturer and co-regulator, enhancing 
the infant’s competence and ability to build trust 
within the relationship.42 Therefore, early relational 
health support must be a cornerstone of all NICU 
environments. While many NICUs advertise family-
centered care, there is significant variability among 
units in the delivery of this care. Specific evidence-
based relational health practices should be incorpo-
rated into the standard of care in every NICU unit. 
One such practice is kangaroo care or skin-to-skin 
contact. This simple yet highly effective intervention 
promotes well-being for both parents and their 
infant. It is easily adoptable, safe, and feasible for all 
infants regardless of gestational age. Nurses are 
uniquely positioned to champion this practice and 
set the standard of care in their unit, where every 
infant experiences skin-to-skin contact consistently 
over the duration of their hospitalization.43 Several 
evidence-based relational health interventions exist 
in the NICU, and each unit should evaluate the 
appropriateness of interventions for their context 
when choosing which to implement.44 For example, 
family-integrated care goes beyond supporting fam-
ily presence and insists that the parent be supported 
as the primary caregiver for the infant. Nurses 
become the parents’ coaches and champions in car-
ing for their infant, while only performing those 
tasks that require a licensed caregiver. Family-
integrated care encourages consistent parent pres-
ence, interaction, and champions the parenting role 
while empowering the parents as primary members 
of the care team.45

Finally, addressing parental mental health in the 
NICU is imperative. By addressing parental mental 
health and well-being, clinicians can help parents 
establish the safe, stable, and nurturing relationships 
their infant needs. Rates of postpartum depression 
among NICU parents are triple to quadruple that of 
the general postpartum population.46 Parents expe-
riencing acute anxiety and depression require inter-
vention to be fully available to their infant. A parent 
cannot be the safe and stable presence the infant 
needs if the parent feels neither safe nor stable. Fur-
thermore, when a parent with unaddressed mental 
health issues has an infant discharged from the 
NICU, they lose the safety net of NICU monitors 
and experienced medical professionals that had 
ensured the safety of their child. This stress may be 
untenable and leave the parent unable to function as 
the primary caretaker of the child.36,46 Finding 
resources in the community, such as counseling and 
peer support, can be crucial as families leave the pro-
tective environment of the NICU. Figure 2 displays 
the possible environments and outcomes during 
NICU hospitalization.

WHAT CAN WE DO?

Call for Application to Practice and Research
Some aspects of neonatal care are stressful and pain-
ful for the neonate, and many of these things cannot 
be reduced or completely eliminated. The neonatal 
nurse plays a critical role in advocating for the infant 
to reduce stress and discomfort whenever possible 
and to balance negative experiences with positive 
experiences. Balancing negative and positive stimu-
lation has the potential to decrease the overall long-
lasting effects of the painful experience on neurode-
velopment.47 Neurons proliferate when they are 
stimulated (“used”), and neuronal pruning (neuro-
nal death) occurs when neurons are not consistently 
stimulated over time. For example, when there are 
consistent painful experiences, neuronal connections 
get stronger and more long-lasting over time. This is 
often noted with high numbers of heel sticks and the 
increased sensitivity in early childhood to grass or as 
evidenced by “toe walking.” Toe walking has also 
been linked to tight heel cords, which have been 
noted to originate from postural/positioning influ-
ences in the NICU. While direct linkages do not exist 
between number of heel sticks and these events, 
there are increased associations for neuronal changes 
to be foundational for how these sensitivities occur. 
These early childhood experiences may impact an 
individual’s ability to self-regulate and cope and may 
impact the overall development for the child.48

Some actions performed in the NICU are not 
always thought as painful or stressful but have the 
potential to be when not provided with support and 
thoughtful care. Given what we know about neuro-
nal development, we must acknowledge the poten-
tial for pain and stress that coincide with routine 
nursing interventions and actions. Healthcare pro-
fessionals need to use an individualized approach to 
consider the question, “Is this intervention necessary 
for provision of optimal care for this infant? How 
can I support parental engagement in this interven-
tion?” If the intervention is necessary, then we must 
ask, “What can be done to support this infant in a 
way that will reduce the level of discomfort or 
trauma that the infant experiences?” For example, 
when painful or stressful procedures are performed 
(eg, skin-breaking procedures), there is evidence that 
skin-to-skin holding,43 non-nutritive sucking, espe-
cially with glucose or mother’s milk,49 and exposure 
to the odor of mother’s milk50 reduce pain and stress. 
Encouraging positive experiences while in the NICU 
can play an important role supporting the infant’s 
emotional development to build trust. Early, pro-
longed, and frequent skin-to-skin care has been 
shown to have profound benefits to both the infant 
and the parent.43 Positive auditory experiences, such 
as hearing the parents read51 or sing,52 have also 
been found to be beneficial to the infant and parents, 

Copyright © 2023 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.
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both in the short and long terms. Infant development 
is positively influenced as parental confidence and 
competence are increased.53 When skin-to-skin hold-
ing is not an option, facilitated tucking has also been 
shown to reduce stress and pain.54 Even more impor-
tant, when painful procedures, including endotra-
cheal intubation or chest tube placement, are per-
formed, advocating for pain management 
medications is essential and cannot be replaced with 
only nonpharmacological interventions.55

Oral feeding is another action that should be a 
positive experience for both the infant and parents. 
While placing the infant directly at the chest for oral 
feedings is best, infants in the NICU often receive 
some feedings by bottle. When bottle-feeding, the 
flow rate of the bottle and the position of the infant 
need to be considered, and caregivers need to sup-
port the infant to safely coordinate their sucking, 
swallowing, and breathing to create positive feeding 
experiences. Whether when chestfeeding or bottle-
feeding, the person providing the feeding must also 
closely monitor the infant’s cues and respond 

appropriately to ensure that feeding is a safe and 
positive experience.56 The infant’s parents are the 
ideal and optimal co-regulator to enhance neurobio-
logical function, especially during oral feedings 
experiences. Parents need to be supported in this role 
so that it is a pleasurable experience for both the 
infant and parents. This support has the potential to 
increase the confidence and competence for the par-
ents as well as decrease their trauma and stress 
related to the NICU admission of their infant.

In addition, considering parental stress during the 
NICU experience is vital. Parents of preterm and 
sick infants are more likely to experience mood 
swings and depression than parents of well full-term 
infants.3 Parents come to the new relationship with 
their infant processing beliefs related to their own 
earlier histories, which may include loss, current, 
and/or past trauma. Inadequate resources, addiction, 
teen parenthood, mental illness, recent displacement 
or migration, homelessness, or other social or psy-
chological factors have the potential to complicate 
formation of a healthy nurturing relationship. 

Copyright © 2023 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.

FIGURE 2

The possible environments and outcomes during NICU hospitalization. ACE indicates adverse childhood experience; 
NICU, neonatal intensive care unit.
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Possible interventions to consider in supporting par-
ents include assisting parents in their interpretation 
of their infant’s cues, encouraging parental skill 
development, and promoting mutual enjoyment and 
delight that foster attachment. Parent engagement is 
essential in the NICU; this dynamic process focuses 
on the acquisition of skills the parents need to 
actively participate in infant care activities.57 Mind-
fulness interventions are also beginning to be 
explored as possible strategies to support parents. In 
addition, respect, positive reinforcement, and moti-
vational interviewing can be strategies facilitating 
parental adoption of their role.

Particular attention needs to also be given to the 
overall culture of the NICU environment. Policies 
that are in place to support an inclusive NICU envi-
ronment for all families, including the provision of 
equitable care for infants, are necessary. Hospitals 
and units need to put in place consistent auditing of 
measures for disparities in their NICU care quality 
as well as ensuring that their policies and procedures 
promote the family as essential caregivers. Clinical 
practice changes must also extend beyond the NICU. 
Healthcare providers in primary and acute care set-
tings need to assess for the history of NICU hospital-
ization and consider this as a possible additive risk 
factor for social, emotion, and cognitive impair-
ments as well as a risk for physiological morbidity 
and mortality. Identification of family strengths and 
promotion of secure attachment between parents 
and infants need to be prioritized in all healthcare 
settings. Table 3 displays recommendations that may 
mitigate the damaging effects of ACEs at each level 
of the ACEs framework.

Measurements of stress need to be expanded 
beyond just assessment of responses to painful pro-
cedures and consider the cumulative effect of 

experiences in the NICU. Future research might con-
sider using the ACEs framework to explain cumula-
tive risk for adverse health and well-being in the 
context of NICU care. This research should also con-
sider the community environment and the intercon-
nectedness of the “adverse community environ-
ments” and “adverse child experiences” (the pair of 
ACEs).58 In order to truly mitigate early toxic stress, 
the community settings in which families go home to 
everyday must also foster healthy childhood experi-
ences. Research and clinical practice must focus on 
building strong and healthy environments connect-
ing the NICU environment with other health sys-
tems, community groups, and family resources.58 
Furthermore, consideration of the stress associated 
with the social conditions and historical trauma of 
the family must also be included when assessing risk 
for adverse health outcomes. More longitudinal 
research is needed, measuring health and develop-
mental outcomes of infants requiring NICU care 
beyond childhood and include more measures of 
cardiovascular health, parent–infant attachment, 
growth, and biological mechanisms of action. 
Finally, there is a need for additional nursing research 
focusing on promoting safe, stable, and nurturing 
relationships during an NICU hospitalization and 
sustaining them after hospital discharge. Inclusion of 
families and NICU nurses in the development of 
these interventions is paramount in ensuring suc-
cessful optimization of the health and development 
of infants.

CONCLUSION

The ACEs framework provides an organizational 
outline of the risk for poor health and development 
secondary to ACEs while accounting for the 

Copyright © 2023 National Association of Neonatal Nurses. Unauthorized reproduction of this article is prohibited.

TABLE 3. Recommendations to Help Mitigate Damaging Effects of ACEs at Each Level of the 
ACEs Framework
Level of ACEs Recommendations to Help Mitigate Damaging Effects

Generational embodiment/historical trauma Early and adequate prenatal care, trauma-focused counseling, culturally 
focused social support groups

Social conditions/local context in the NICU Skin-to-skin holding, non-nutritive sucking with glucose or mother’s milk 
during painful procedures, facilitated tucking, parental support during 
and after NICU hospitalization

Disrupted neurodevelopment Pain management medications for painful procedures, developmentally 
focused care, promotion of human milk, implementations of bundles to 
decrease risk for sepsis

Social, emotional, and cognitive impairment Early childhood interventions (such as developmental care follow-up and 
birth-to-three services), early interactive language exposure

Adoption of health risk behavior Smoking cessations, family support services, early and adequate screen-
ing and treatments of mental illness (eg, depression and anxiety)

Disease, disability, and social problems Continual screening for the history of NICU hospitalization/prematurity 
throughout life span

Abbreviations: ACE, adverse childhood experience; NICU, neonatal intensive care unit.
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biological embedding of stress from generational 
trauma as well as social conditions. Considering 
NICU hospitalization as a critical event within the 
ACEs framework is logical and considers the stress 
that many infants experience during this vital time 
of neurodevelopment. Within this framework, there 
are multiple points of access to intervene and coun-
ter these risks through support of safe, stable, and 
nurturing relationships as well as implementation of 
TIC. Healthcare providers must recognize the inter-
connections of what happened to a family before 
entering the NICU, the stress experienced while in 
the NICU, and the risk for health and developmental 
impairment after going home from the NICU.
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Summary of Recommendations for Practice and Research
What we know: •	 NICU hospitalization is associated with an increased risk for infant 

and parental stress.
•	 Early positive experiences and secure attachment help establish a 

healthy foundation for optimal growth and development.
•	 The ACEs framework provides a scaffolding to conceptualize the 

potential impact of the NICU stress of future health and 
development.

What needs to be studied: •	 The cumulative effects of stressful experiences in the NICU, in 
addition to the built environment, on the long-term health and 
development of infants.

•	 Expansion of measurement of outcomes secondary to NICU stress, 
including cardiovascular health, parent–infant attachment, and 
growth.

•	 Biological mechanisms connecting early stress in the NICU to 
alterations in long-term health and development.

What can we do today 
that would guide care-
givers in the practice 
setting considering the 
use of this evidence for 
guiding practice:

•	 Support the development of safe, secure, and nurturing 
relationships between parents and infants.

•	 Encourage positive NICU experiences, such as skin-to-skin care, 
positive auditory experiences, and facilitated tucking.

•	 Foster early relational health between parents and infants through 
implementations of policies that support zero-separation between 
infants and parents and integrate families into the care of their 
infants.

•	 Implement TIC practices in the NICU.
•	 Support parents in identifying the need for and access to mental 

health support, both while in the NICU and after discharge to home.
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