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Fragile newborns and young infants who are born with a likelihood of lingering developmental concerns
require specialized assessment and intervention based on their unique developmental needs. Often these
infants are identified as categorically eligible for early intervention and nursing services, based on their medical
condition at birth. The medical involvement of many of these infants adds complexity to the evaluation and/or
provision of services, let alone how to best provide supports for their families. Increasing data regarding the
regulatory disorganization of young infants which leads to later cognitive and mental health challenges
provide a rationale for appropriate assessment and intervention strategies for this population. A recent survey
of educational needs of Colorado professionals working with this population revealed that many early
intervention providers felt only “slightly” prepared to evaluate newborns and young infants and that most
providers felt they could benefit from more training on assessment and intervention with this population. Best
practice for this increasing population includes specialized and evidence-based training and capacity building
necessary to prepare professionals to evaluate, intervene, and support their unique fragility and emerging
developmental competencies. The current study describes the development and components of the BABIES
approach to supporting early intervention professionals and nurses to best integrate relationship based
developmental supports for fragile newborns and young infants.
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Despite national and state efforts to reduce the early birth and
prevention of congenital anomalies, the prevalence of early born
and medically fragile infants has increased rather than decreased in
the United States over the last decade, and the rate of preterm
births has only decreased slightly to 12.2%, missing the goal of
9.6%. 1,2 These statistics reveal not only increasing demands for inhospital attention to support infants’ development, but also to
incorporate family centered approaches. Infants who spend the
ﬁrst days, weeks, and months in the Newborn Intensive Care Unit
(NICU) typically have ongoing health and developmental
challenges. 3,4 Both very early born infants, late preterm, and
early term infants experience increased re-hospitalizations and
increased primary care physician visits within the ﬁrst months
after discharge when compared with term born infants. 5 Similarly,
cognitive, motor, speech, and mental health problems for these
infants are increased well into early childhood and adolescence. 6–8
Many infants are now discharged before their term due date,
meeting physiologic and feeding milestones at least for brief
periods of time, 9–13 but well before consistent and reliable
stability is reached. 11 Parents report increased stress of having
a vulnerable infant which begins in the NICU and extends
well into the ﬁrst year of the infants transition to home. The
infant's family may or may not have access to necessary health

and developmental support, including information, guidance,
and consultation that are needed during the transition to the
family's home. 4,14
Three resources are typically available in the United States to
infants who begin their lives in the NICU and their families to
assist with developmental support. Early intervention (EI),
through the Individuals with Disabilities Education Act, Part C,
is available through a federally mandated program and managed
by individual states. 15 Each state determines eligibility for EI
services through either identiﬁcation of developmental delay or
likelihood of developmental delay. 16 These “presumptive
eligibility” guidelines are typically used in NICUs to identify
infants who have a medical diagnosis which typically results in
developmental delay (eg, Down syndrome or hydrocephalus).
Some, but not all states utilize the approach of identifying infants
who are presumptively eligible while still in the NICU, and
facilitate a referral to the community resources. 17,18 Many states
also refer infants with identiﬁable health and developmental
problems to either home visiting nursing or public health
nursing. Typically those infants who have ongoing medical
needs such as feeding tubes, ventilators or total parenteral
nutrition are provided home nursing part or full time, or with
weekly visits to assist and support the family. Public health
nursing in most states typically addresses family support needs
and care coordination, but a few state programs also provide
direct services to medically fragile infants and their families.
Other EI resources are provided when the baby was originally
hospitalized or within medical homes where the family is able to
access most physical health, mental health and EI services in one
location, preferably in the family's community. 19
Infants who transition from the NICU to their home and who
have been referred for EI or nursing services should receive an
Individualized Family Service Plan (IFSP) to meet the developmental goals for the individual infant in the context of the
family's needs and aspirations. Typically, the infants are referred
to EI or nursing specialists who have a health, speech and
language, physical, or occupational therapy background for
practice with young children. Many of these community
professionals have a general developmental background or
have received their basic education in pediatric or child therapies
speciﬁc to their area of expertise. Guidelines for therapists and
nurses practicing in the NICU have been developed by the
respective professional organizations, and some guidelines also
have a focus on work in the EI ﬁeld. 20–24 Many have also
attended post-bachelor's continuing education with a focus on
development of young children. However, few of those
professionals have likely received basic or graduate level
education or preparation for working with the speciﬁc needs
of newborn and young infants with special health and
developmental needs as they transition from the NICU.
For the purpose of this discussion, newborns and young
infants are deﬁned as those infants who were born early, with
special health care or developmental needs or whose primary
caregivers have social, medical, economic, or mental health risk
factors which lend toward challenges with parenting 25 found to
compound the likelihood of later developmental challenges,
and up to approximately 6 months corrected age. This time

240

frame focuses in general on the “fourth trimester,” a time when
newborns are both recovering from medical interventions and
are developing a basic foundation of regulatory skills on which
to build more typically deﬁned developmental milestones.
Browne and Deloian 26 explored the prevalence of babies in
Colorado who were either born preterm or with documented
congenital anomalies and medical conditions necessitating
more intervention than typical infants and toddlers might
need. They recognized the lack of services for the needs of this
large population and developed a deﬁnition of infants with
special health care and developmental needs. The neonate
category was deﬁned as
“An infant diagnosed at birth with a medical condition that
requires supplemental technology or medication for
survival past one month of age, hospitalization for more
than three weeks after birth, and/or has early regulation,
feeding, state or motor concerns that require supportive
and/or therapeutic intervention. In addition, it can be
anticipated that they will need more than the typical clinic
visits for health concerns during the first six months after
birth, and/or their family will need supplemental professional assistance to manage daily care.”
This definition reflects the early health and developmental
needs often overlooked by typical classifications of infants who
require added supports after discharge from the NICU. 27

Evidence for Supporting Newborns and
Young Infants Transitioning Home from
the NICU
Four areas of research provide a rationale for speciﬁc and focal
education for those providing supports and services to newborns
and young infants and their families as they transition home from
the NICU. First, there has been documentation of the
importance of individualized, family supportive developmentally supportive care (IDC) in the NICU to enhance developmental
and family outcomes. 28–30 Largely led by the work of Als and
colleagues, the Newborn Individualized Developmental Care
and Assessment Program has documented signiﬁcant improvement in medical, neurodevelopmental and family outcomes for
high risk preterm, late preterm and intrauterine growth restricted
infants. 31–39 With the documentation of the potential impact on
brain and neurobehavioral development, IDC is now becoming
recognized as a standard in both national and international
NICUs. Studies of infants who receive IDC also reveal an earlier
discharge to home, many times prior to the baby's due date.
What has not been as well recognized is the importance of
continuing the IDC philosophy and approaches for those infants
who are still regarded as in their “fourth trimester” and beyond.
Many early born and medically fragile infants continue to need
supports for developmental progress long after discharge, as they
typically need more time post discharge and well into their ﬁrst
year to show typical developmental organization.
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The second area of research which shows promise in
supporting the development of newborns and young infants as
they transition to the community are the studies that focus on
assisting the primary caregiver (typically the parent) to
understand the behavioral communication of their young infant
and to enhance the interaction and co-regulation of the dyad.
Based on both the work of Achenbach and Raugh, 40 the Mother
Infant Transaction Program and relationship-based intervention
programs have shown preterm infants to have signiﬁcantly
improved long term school achievement, behavior, brain
organization parent/infant interaction, and lowered parent
stress. 41–47 Emerging evidence of an adaptation of the Newborn
Individualized Developmental Care and Assessment Program
approach for infants discharged home demonstrate a signiﬁcant
impact on infant development and parental mental health. 48,49
The third area of research identiﬁes and deﬁnes regulatory
disorganization as a risk factor for later developmental
organization and cognitive function. Emerging studies deﬁne
self-regulation as “…the process of regulating an emotional state
and organizing a behavioral response to experiences.” 50
However, it is more complex for newborns and young
infants. Typically infants begin to develop self-regulatory skills
in the ﬁrst few months when they emerge from their primary
caregiver's external regulation to their own ability to react to the
sensory input from the environment. Early problems with selfregulation in the ﬁrst year, such as excessive crying, feeding,
and sleeping problems may resolve with maturity, but a
signiﬁcant proportion of children persist in maladaptive
responses to environmental inputs and are unable to use selfregulation skills to adapt to those inputs. 51,52 Wolke and
colleagues found that high risk infants (those re-hospitalized
after discharge) were shown to have regulatory disorganization
in the areas of feeding, sleeping and crying with implications for
later development and altered parent/infant relationships. 53–55
Having more than one of those three areas of difﬁculty increases
the likelihood of later cognitive and mental health issues (eg,
attention deﬁcit disorder, tantrums, hyperactivity) as the infant
grows into toddlerhood. Infants born very preterm are at
signiﬁcant risk for regulatory disorganization, but there is
documentation of an increased incidence of these issues in late
preterm and early term infants as well. 56,57 As identiﬁed by
parents in the early months after the infant's birth, problems of
excessive crying and fussiness, 52,58 difﬁculties with eating (see
article on feeding by Ross and Browne, this issue) and lack of or
disorganized sleeping are major challenges not only for the
infant's development but also for family functioning. 59–61
The fourth area of research examines the mental health needs of
parents who care for their fragile infant. Not only has the NICU
experience been stressful for most mothers and fathers, but the
incidence of maternal anxiety and depression can signiﬁcantly
impact dyadic interaction and the subsequent organization and
development of their baby. 62–66 Although many NICUs do not
screen for mental health issues in parents, studies that have focused
on identifying maternal depression have documented a signiﬁcant
proportion of mothers who are affected during pregnancy, in the
NICU, and as they transition home. Many times, maternal mental
health issues are not documented until long after discharge.
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These 4 areas of research point to the necessity for EI
professionals and nurses who provide services to newborns and
young infants to not only know typical medical issues that
plague these fragile infants but also to know the developmental
foundations and mental health issues that need to be addressed
in the context of the family's ongoing relationship with their
newborn or young infant.

Colorado's Professional Development Efforts
In 2000 Colorado began an innovative approach to enhancing
the capacity of EI and nursing professionals’ supports of infants’
transitions to the NICU and in their ﬁrst months after discharge.
With the recognition that the IFSP addressed developmental needs
of the older infant rather than being more speciﬁc to the
developmental needs of newborns and young infants, a new
“transitional” IFSP was developed. Entitled the BEGINNINGS
IFSP, it was developed to be used for infants in the NICU who were
transitioning to EI and nursing community services. 18,67 The
BEGINNINGS IFSP and the later developed BABIES approach
were formulated with principles of the synactive theory as a
foundation, 68 and based on successful developmental intervention
ﬁndings for premature born infants in the NICU. 28,34,36,37,39,69,70
The BEGINNINGS process was instrumental in identifying infants
eligible for Part C and public health nursing support, and
addressed the foundational elements necessary for later developmental milestones and positive outcomes. In collaboration with
Early Intervention Colorado, the State Part C lead agency,
statewide workshops were offered to all professionals who
provided services to newborns and young children.
With a recognition that many EI and nursing professionals
might need further education on elements of the IFSP in order to
provide speciﬁc intervention strategies. In collaboration with
Early Intervention Colorado, a statewide online survey of
providers was conducted in 2009 to determine the then current
education and clinical experiences of EI providers who worked
in the ﬁeld with newborns and young infants. Results were
obtained from 190 EI providers and nurses representing 9
different disciplines for a 38% return rate. Seventy-six percent of
respondents indicated that they would definitely or probably like
to have more education on how best to evaluate newborns and
young infants and 86% were definitely or somewhat interested in
further education on how to provide services to newborns and
young infants. Topics of interest to most of those indicating
interest were socio emotional development, motor development, sleep wake cycles, state regulation, self-soothing, and
feeding. The results of the statewide survey prompted the
development of a training program that addressed the speciﬁc
developmental needs of newborns and young infants.

Development of the BABIES Learning
Collaborative
A learning collaborative approach acknowledges the previous education and expertise of the skilled professionals, and
builds on their experiences in the ﬁeld to provide particular
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evidence based approaches. The BABIES and PreSTEPS 71,72
models, which are acronyms for the components of the
approach (see below) provided a structure for learning and
discussion. 73 A particular emphasis was on evidence-based
assessment and intervention for an infant's Body function
(biophysiologic organization), Arousal and sleep, Body movement, Interaction with others, Eating, and Self soothing.
Support for families included speciﬁc approaches to supporting
the parent-infant relationship and focused on the evidencebased best practices of Predictability and continuity, Selfsoothing supports; Timing and pacing, Environmental modiﬁcations, Positioning and handling, and Sleep and arousal
organization. Rationale and evidence to support these components of the training are described below.

BABIES
The BABIES approach addresses the evidence based areas of
neurodevelopmental organization that are necessary during the
ﬁrst few months after birth in order to lay a sound foundation
for later more typically recognized developmental milestones.
Each of the components addresses major achievements that
must be mastered by the infant in the context of his or her
supportive relationship with the primary caregiver, as described
in the PreSTEPS component of the model. A brief description
and rationale for the areas addressed in the BABIES and
PreSTEPS approach follows.

Body Function (Biophysiologic Organization)
Fragile newborns and young infants have a higher incidence
of visits to their primary care provider and the emergency
department for physiologic concerns of the respiratory and
digestive systems. Additionally, they are signiﬁcantly more
likely to be re-hospitalized after discharge from the NICU for
physiologic reasons. 5,74 From a developmental perspective, in
the ﬁrst few months after birth, babies are still working to
stabilize their breathing, color, digestion, and temperature in
order to be able to manage more sophisticated milestones. The
training focuses not only on foundations of how to observe the
Body Functions of newborns, but also on how to identify when
these functions are impacted by sensory or social input.
Furthermore, the curriculum identiﬁes common medical
conditions that have signiﬁcant impact on the regulation of
an infant's body function such as gastroesophageal reﬂux,
constipation and/or diarrhea, vomiting, irregular breathing,
cyanosis, etc.

Arousal and Sleep
One of the primary developmental steps for newborns and
young infants is to become more predictable and regulated in
clarity and predictability of states, transitions, as well as sleep/
wake cycles. 61,75 Yet it is one of the least well-developed
systems at birth and takes the majority of the ﬁrst year to
become predictable and regulated. The training focuses on
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understanding the development of arousal and sleep cycles,
duration, and predictable changes in sleep activity that parallel
brain development in the ﬁrst year. The curricula also focuses
on strategies to assist families to support appropriate sleep and
arousal development and to address common sleep concerns of
parents of newborns and young infants.

Body Movement
Newborn motor development can be predictive of later
modulation or of developmental delay. 76,77 However, young
infants often have motor challenges that are not always readily
discernible in the early newborn period and are embedded in
other emerging developmental systems. 78,79 Content in the
motor section of BABIES training focuses on early evaluation of
motor tone, posture, and movement, and strategies to support
parents’ ability to optimize motor organization and supportive
positioning, handling, and movement.

Interaction with Others
Last to emerge in the newborn period is the ability of the
infant to come to robust alertness and begin to have visual and
auditory responsiveness with their caregivers and others.
Although most newborns are capable of social exchange,
parents often have difﬁculty in interpreting the state
availability and social bids of infants. Social interaction is
also typically impacted by sensory and often overwhelming
social bids of primary caregivers. Early interaction and
exchange is likely the most salient precursor of socio emotional
development in later infancy and into the toddler years. Social
interaction and the impact of poorly organized interaction on
later development is typically the least well understood by
professionals but is an essential and foundational component
of understanding early relationships in infant development.
This component emphasizes the impact of social regard on
parenting, including how to optimize and extend social
interaction when appropriate, and how to determine when a
baby needs breaks from social interaction.

Eating
Eating is a foundational developmental milestone for infants.
However eating is a neurodevelopmental process and is not
typically well established at birth, particularly for infants born
preterm or with medical complications. 80 However, it is often
the most concerning of the developmental steps for families if it
does not go well. Of the identiﬁed regulatory difﬁculties in the
ﬁrst months after birth, feeding is prominent in babies who
demonstrate disorganization of regulation which has long-term
consequences. 53,81 Emphasis is placed on how successful eating
develops, what typical eating and feeding challenges that infants
and families face, typical solutions to challenging eating/
growing issues, and what resources are available for complex
eating disorders.
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Self-soothing
Foundational to an infant's ability to regulate all of his or her
systems in order to optimize development is the emerging
success at self-soothing. Infants who are successful at using
others for soothing and then to use their own strategies are better
able to learn and develop in a more typical pattern. Infants who
are born medically compromised have more difﬁculty with the
development of self-soothing strategies and are often irritable
and/or have difﬁculty consoling themselves. Infants who have
difﬁculties with self-soothing, or who cry extensively, are of
particular concern for parents. 52,58 One of the primary
identiﬁed components of difﬁculties with regulation, crying,
or the inability to soothe, contributes signiﬁcantly to regulatory
disorganization and to parent distress. The curriculum emphasizes how to determine effectiveness of infants’ particular selfsoothing behaviors or lack thereof and provides strategies for
assisting family members to develop approaches to support selfregulatory strategies for their infant.

inputs timed according to their ability to react to them in a growth
producing manner. Often caregivers do not understand the
behaviors that are indicative of the baby becoming overwhelmed
by an interaction that is too fast or too abrupt for them to deal
with. The curriculum emphasizes how to understand how infants
behaviorally communicate overload and how to support families
in their timing and pacing of input to their infant.

Environmental Modification
Newborns and young infants with developmental or medical
concerns are typically sensitive to incoming sensory inputs, which
they react to in a vigorous and sometimes disorganizing manner.
The curriculum assists learners in how to detect the effects of a
range of sensory inputs on infant organization and how to support
caregivers in not only modulating sensory input but in helping the
infant to react in a more generative manner to sensory input.

Positioning and Handling

PreSTEPS
82

PreSTEPS
provides a framework for identifying and
supporting strengths that the caregiver, typically the parent,
provides to assist the infant with organization towards their own
developmental goals. The following 6 components are included
in the curriculum.

PREdictability and Continuity

Depending on the motor ability and responsiveness of
newborns and young infants, positioning and handling can
either help modulate or disorganize their motor equilibrium.
The curriculum details motor development and responsiveness
to positioning and handling, and addresses questions about
optimal positioning and handling particularly during typical
family daily activities and routines.

Sleep and arousal supports

Parents’ ability to provide predictable sensory inputs,
caregiving, and nurturing create a foundation for trust and
stability in newborns and young infants. The curriculum
includes an emphasis on identiﬁcation of predictable family
schedules, strategies and approaches, and ampliﬁes the need for
the infant to experience these predictable, familiar routines in
order to optimize infant development.

Self Soothing Supports
Many infants, due to their hospitalization or early birth, may
not have effective self soothing capabilities and will require
support from their parent to calm from crying, or get into restful
periods either for sleep or for social interaction. Parents often
intervene appropriately when their infant needs consoling and
organizing of their behavior, but may not have a large
compendium of strategies for an infant who is typically more
demanding. The curriculum focuses on identiﬁcation and support
of the parent's current strategies for supporting their baby's selfsoothing. Additionally, it provides exploration of other approaches
to assist parents who may have a baby who is difﬁcult to console.

Timing and Pacing
Infants, in particular those with developmental and/or
medical conditions, need to have sensory, caregiving, and social
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One of the most challenging issues for families is the
development of sleep routines and stability in the ﬁrst year after
birth. Sleep issues are of particular concern if the infant is ill or
needs additional medical supports such as suctioning or tube
feeding. The curricula assists the learner in how to support
families to optimize typical sleep routines, and to address
common sleep issues that families encounter, particularly with
newborns and young infants who have begun their lives with
disrupted sleep and arousal.

Learning Collaborative
The BABIES and PreSTEPS curriculum content 73 provides an
evidence-based structure for participants to integrate not only into
their previous EI and nursing expertise but also adds speciﬁc
information regarding the particular developmental needs of
fragile newborns and their families using a learning collaborative
approach (LC). The Colorado LC pilot program provided
technical assistance to experienced EI and nursing professionals
who met on a monthly basis to further develop their evaluation,
intervention, and systems building skills. The LC included indepth application of the IFSP for newborns and young infants
using the BABIES, PreSTEPS assessment and intervention
education, case studies, and guided practicum experiences.
The overall goal of this approach was to build capacity of EI and
nursing professionals through the use of training opportunities
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and the LC that would produce competent, recognized leaders,
specialists, and resources within communities and who would
ultimately provide optimal services to families with newborns and
young infants with special health and developmental needs. In
particular, there was a focus on infants and families transitioning
from the NICU to their home community.
Process and outcome data were collected on a regular basis
and revealed the following results of participation in the pilot
learning collaborative. Knowledge of the particular developmental needs of fragile newborns, young infants and their
families for these experienced EI providers increased by 10% in
each area evaluated. Referrals and service provision to these
particular EI providers increased from 33 to 52 per cent over the
year-long learning collaborative. Most impressive was the
change in practice to a family supportive, relationship based
approach rather than a therapy goal speciﬁc approach to their
work. For example, the providers’ primary practice goal of
supporting the infant/parent relationship when they began the
learning collaborative was 28% and, after, was 100%.
Outcomes of the LC were evaluated qualitatively as well. All
respondents reported positive outcomes in their comments.
Examples of responses to the question “How has participating
in the learning collaborative changed the way you approach
your work with newborns and young infants?” are demonstrated by the following comments.
“It has completely changed the way I work with babies,
children, and their families. I look at the baby as a whole
now, and realize that small changes can have positive
and negative impacts. I work completely different with
the parents, and am so much more aware of their
contributions. I never realized how much babies actually
communicate (other than crying), and how to read all of
their subtle cues”.

“The importance of the caregiver/baby relationship piece
in the first six months of life. No longer using a
traditional “therapy model” of working on a specific goal
in one area, but focusing on the relationship piece a lot
more. Focusing more on the physiologic/state/motor
systems and how they are integrated and how they
relate to the function of a baby. Has been really
rewarding to see the progress in the relationship piece
and how this affects the baby”.

Summary
Increasing numbers of fragile newborns, including those
born very preterm, late preterm and early term transition from
the NICU to their home with continuing health and
developmental challenges. Along with documented adverse
medical and neurodevelopmental outcomes, parents experience
increased stress and in many instances mental health issues
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prompting the need for more evidence based and appropriate
supports after discharge from the NICU. Earlier discharge and
immature developmental organization emphasize the critical
period during which individualized, relationship based developmentally supportive care continues to be necessary. Evidence
of infant regulatory disorganization which is typical in this
population has been related to later adverse cognitive, socioemotional, and mental health outcomes. Infants and families
need informed professionals who can provide supports and
services to assist them during this critical period of development, yet few educational programs address the speciﬁc
developmental needs of newborns and young infants.
EI and nursing professionals in Colorado have indicated
their need for comprehensive and collaborative educational
programs focused on supporting these families after NICU
discharge and into the ﬁrst few months after discharge. The
BABIES approach was developed and piloted to meet that
challenge. The BABIES program focuses on the speciﬁc
developmental needs of newborns and young infants and
provides a framework for assessment and intervention in order
to address health and regulatory disorders in the ﬁrst few
months after birth. Additionally, and more importantly, it
provides a relationship based framework to support families in
dealing with health and developmental challenges typical in this
population. Nurses in particular have a broad understanding of
the special health and developmental needs of fragile infants
transitioning from the NICU; and can effectively use the indepth learning collaborative to inform speciﬁc and supportive
relationship based intervention approaches.

References
1. March of Dimes 2012. http://www.marchofdimes.com/
peristats/pdflib/998/US.pdf.
2. Martin JA. Preterm births—United States, 2007. MMWR
Surveill Summ. 2011;60:78–79.
3. Spicer A, Pinelli J, Saigal S, Wu YW, Cunningham C,
DiCenso A. Health status and health service utilization of
infants and mothers during the first year after neonatal
intensive care. Adv Neonatal Care. 2008;8:33–41.
4. Wade KC, Lorch SA, Bakewell-Sachs S, Medoff-Cooper B,
Silber JH, Escobar GJ. Pediatric care for preterm infants after
NICU discharge: high number of office visits and
prescription medications. J Perinatol. 2008;28:696–701.
5. McLaurin KK, Hall CB, Jackson EA, Owens OV, Mahadevia
PJ. Persistence of morbidity and cost differences between
late-preterm and term infants during the first year of life.
Pediatrics. 2009;123:653–659.
6. Hack M. Young adult outcomes of very-low-birth-weight
children. Semin Fetal Neonatal Med. 2006;11:127–137.
7. Hack M. Survival and neurodevelopmental outcomes of
preterm infants. J Pediatr Gastroenterol Nutr. 2007;45
(Suppl 3):S141–142.
8. Hack M, Fanaroff AA. Outcomes of children of extremely
low birthweight and gestational age in the 1990s. Semin
Neonatol. 2000;5:89–106.

VOLUME 12, NUMBER 4, www.nainr.com

9. Hospital discharge of the high-risk neonate. Pediatrics.
2008;122:1119–1126.
10. Cruz H, Guzman N, Rosales M, et al. Early hospital
discharge of preterm very low birth weight infants. J
Perinatol. 1997;17:29–32.
11. Merritt TA, Pillers D, Prows SL. Early NICU discharge of
very low birth weight infants: a critical review and analysis.
Semin Neonatol. 2003;8:95–115.
12. Mentro AM. Health care policy for medically fragile
children. J Pediatr Nurs. 2003;18:225–232.
13. Mentro AM, Steward DK. Caring for medically fragile
children in the home: an alternative theoretical approach.
Res Theory Nurs Pract. 2002;16:161–177.
14. Boykova M, Kenner C. Transition from hospital to home
for parents of preterm infants. J Perinat Neonatal Nurs.
2012;26:81–87 [quiz 88–89].
15. US Department of Education. To Assure the Free
Appropriate Public Education of All Children with
Disabilities: Twenty-third Annual Report to Congress on
the Implementation of the Individuals With Disabilities
Education Act. In: Education, ed. Washington, DC 2001.
16. Mott DW, Dunst CJ. Use of presumptive eligibility for
enrolling children in Part C early intervention. Journal of
Early Intervention. 2006;29:22–31.
17. Laadt VL, Woodward BJ, Papile L. System of risk triage: a
conceptual framework to guide referral and developmental
intervention decisions in the NICU. Infants & Young
Children. 2007;20:336–344.
18. Browne JV, Langlois A, Ross ES, Smith S. BEGINNINGS:
An interim individualized family service plan for use in the
intensive care nursery. Infants and Young Children. 2001;14:
19–32.
19. Kenney MK, Kogan MD. Special needs children with speech
and hearing difficulties: prevalence and unmet needs.
Academic pediatrics. 2011;11:152–160.
20. Sweeney JK, Heriza CB, Blanchard Y, Dusing SC. Neonatal
physical therapy. Part II: Practice frameworks and evidencebased practice guidelines. Pediatr Phys Ther Spring. 2010;
22:2–16.
21. Sweeney JK, Heriza CB, Blanchard Y. Part I: clinical
competencies and neonatal intensive care unit clinical
training models. Neonatal physical therapy. Pediatr Phys
Ther Winter. 2009;21:296–307.
22. Specialized knowledge and skills for Occupational Therapy
practice in the neonatal intensive care unit NovemberDecember, 2006.
23. Ad Hoc Committee on Speech-Language Pathologist
Practice in the neonatal intensive care unit. 2005.
24. Age-appropriate care of the premature and critically
ill hospitalized infant–Guidelines for practice. Illinois 2011.
25. Sameroff A, Fiese B. Transactional regulation: the developmental ecology of early intervention. In: Shonkoff JP,
Meisels SJ, editors. Handbook of early childhood intervention. 2nd ed; 2000.
26. Browne JV, Deloian B. Infants and toddlers with special
health care needs in Colorado: identification, description,
needs, and recommendations white paper. http://www.

NEWBORN

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

wonderbabiesco.org/UserFiles/File/White%20Paper.pdf.
2007 University of Colorado School of Medicine; July
31, 2007.
Als H, Duffy FH, McAnulty G, et al. NIDCAP improves
brain function and structure in preterm infants with severe
intrauterine growth restriction. J Perinatol. 2012.
Als H, Duffy FH, McAnulty GB, et al. Is the Newborn
Individualized Developmental Care and Assessment Program (NIDCAP) effective for preterm infants with intrauterine growth restriction[quest]. J Perinatol. 2011;31:
130–136.
Liu WF, Laudert S, Perkins B, Macmillan-York E, Martin S,
Graven S. The development of potentially better practices
to support the neurodevelopment of infants in the NICU.
J Perinatol. 2007;27(Suppl 2):S48–S74.
Ortenstrand A, Westrup B, Brostrom EB, et al. The
Stockholm Neonatal Family Centered Care Study: effects
on length of stay and infant morbidity. Pediatrics.
2010;125:e278–e285.
Als H. NIDCAP: testing the effectiveness of a relationshipbased comprehensive intervention. Pediatrics. 2009;124:
1208–1210.
Buehler DM, Als H, Duffy FH, McAnulty GB, Liederman J.
Effectiveness of individualized developmental care for lowrisk preterm infants: behavioral and electrophysiologic
evidence. Pediatrics. 1995;96(5 Pt 1):923–932.
Als H, Duffy FH, McAnulty GB, et al. Is the Newborn
Individualized Developmental Care and Assessment Program (NIDCAP) effective for preterm infants with intrauterine growth restriction? J Perinatol. 2011;31:130–136.
Peters KL, Rosychuk RJ, Hendson L, Cote JJ, McPherson C,
Tyebkhan JM. Improvement of short- and long-term
outcomes for very low birth weight infants: Edmonton
NIDCAP trial. Pediatrics. 2009;124:1009–1020.
Fleisher BE, VandenBerg K, Constantinou J, et al.
Individualized developmental care for very-low-birthweight premature infants.[erratum appears in Clin Pediatr
(Phila) 1996 Mar;35:172]. Clin Pediatr. 1995;34:523–529.
Kleberg A, Westrup B, Stjernqvist K. Developmental
outcome, child behavior and mother-child interaction at
3 years of age following Newborn Individualized Developmental Care and Intervention Program (NIDCAP) intervention. Early Hum Dev. 2000;60:123–135.
Westrup B. Developmentally supportive neonatal care. A
study of the Newborn Individualized Developmental Care
and Assessment Program (NIDCAP) in a Swedish environment [Dissertation]. Stockholm: Department of Woman and
Child Health, Neonatal Unit, Karolinska Institute; 2003.
Westrup B. Newborn Individualized Developmental Care
and Assessment Program (NIDCAP)—family-centered developmentally supportive care. Early Hum Dev. 2007;83:
443–449.
Als H, Duffy FH, McAnulty GB, et al. Early experience alters
brain function and structure. Pediatrics. 2004;113:846–857.
Achenbach TM, Howell CT, Aoki MF, Rauh VA. Nine-year
outcome of the Vermont intervention program for low birth
weight infants. Pediatrics. 1993;91:45–55.

& INFANT NURSING REVIEWS, DECEMBER 2012

245

41. Ravn IH, Smith L, Smeby NA, et al. Effects of early motherinfant intervention on outcomes in mothers and moderately
and late preterm infants at age 1 year: a randomized
controlled trial. Infant Behav Dev. 2012;35:36–47.
42. Ravn IH, Smith L, Lindemann R, et al. Effect of early
intervention on social interaction between mothers and
preterm infants at 12 months of age: a randomized
controlled trial. Infant Behav Dev. 2011;34:215–225.
43. Milgrom J, Newnham C, Anderson PJ, et al. Early sensitivity
training for parents of preterm infants: impact on the
developing brain. Pediatr Res. 2010;67:330–335.
44. Newnham CA, Milgrom J, Skouteris H. Effectiveness of a
modified Mother-Infant Transaction Program on outcomes
for preterm infants from 3 to 24 months of age. Infant Behav
Dev. 2009;32:17–26.
45. Kaaresen PI, Rønning JA, Tunby J, Nordhov SM, Ulvund
SE, Dahl LB. A randomized controlled trial of an early
intervention program in low birth weight children:
outcome at 2 years. Early Hum Dev. 2008;84:201–209.
46. Nordhov SM, RÃ¸nning JA, Dahl LB, Ulvund SE, Tunby J,
Kaaresen PI. Early intervention improves cognitive outcomes for preterm infants: randomized controlled trial.
Pediatrics. 2010;126:e1088–e1094.
47. Spittle AJ, Anderson PJ, Lee KJ, et al. Preventive care at
home for very preterm infants improves infant and
caregiver outcomes at 2 years. Pediatrics. 2010;126:
e171–e178.
48. Verkerk G, Jeukens-Visser M, Koldewijn K, et al. Infant
behavioral assessment and intervention program in very
low birth weight infants improves independency in
mobility at preschool age. J Pediatr. 2011;159:933–938
e931.
49. Kleberg A, Westrup B, Stjernqvist K, Lagercrantz H.
Indications of improved cognitive development at one
year of age among infants born very prematurely who
received care based on the Newborn Individualized
Developmental Care and Assessment Program (NIDCAP).
Early Hum Dev. 2002;68:83–91.
50. Gomez CR, Baird S, Jung LA. Regulatory disorder
identification, diagnosis and intervention planning: untapped resources for facilitating development. Infants and
Young Children. 2004;17:327–339.
51. Bron TI, Van Rijen EHM, Van Abeelen AM, LambregtseVan Den Berg MP. Development of regulation disorders
into specific psychopathology. Infant Mental Health Journal.
2012;33:212–221.
52. Fujiwara T, Barr RG, Brant R, Barr M. Infant distress at five
weeks of age and caregiver frustration. J Pediatr.
2011;159(3):425–430 e421-422
53. Wolke D, Schmid G, Schreier A, Meyer R. Crying and
feeding problems in infancy and cognitive outcome in
preschool children born at risk: a prospective population
study. J Dev Behav Pediatr. 2009;30:226–238.
54. Hemmi MH, Wolke D, Schneider S. Associations between
problems with crying, sleeping and/or feeding in infancy
and long-term behavioural outcomes in childhood: a metaanalysis. Arch Dis Child. 2011;96:622–629.

246

55. Schmid G, Schreier A, Meyer R, Wolke D. Predictors of
crying, feeding and sleeping problems: a prospective study.
Child Care Health Dev. 2011;37:493–502.
56. Boyle EM. The late and moderate preterm baby. Semin Fetal
Neonatal Med. 2012;17:119.
57. Boyle EM, Poulsen G, Field DJ, et al. Effects of gestational
age at birth on health outcomes at 3 and 5 years of age:
population based cohort study. BMJ. 2012;344:e896.
58. Kim JS. Excessive crying: behavioral and emotional
regulation disorder in infancy. Korean journal of pediatrics.
2011;54:229–233.
59. Meltzer LJ, Montgomery-Downs HE. Sleep in the family.
Pediatr Clin North Am. 2011;58:765–774.
60. Weisman O, Magori-Cohen R, Louzoun Y, Eidelman AI,
Feldman R. Sleep-wake transitions in premature neonates
predict early development. Pediatrics. 2011;128:706–714.
61. Graven SN. Early visual development: implications for the
neonatal intensive care unit and care. Clin Perinatol.
2011;38:671–683.
62. Miles MS, Holditch-Davis D, Schwartz TA, Scher M.
Depressive symptoms in mothers of prematurely born
infants. J Dev Behav Pediatr. 2007;28:36–44.
63. Lefkowitz DS, Baxt C, Evans JR. Prevalence and correlates
of posttraumatic stress and postpartum depression in
parents of infants in the Neonatal Intensive Care Unit
(NICU). J Clin Psychol Med Settings. 2010;17:230–237.
64. Paulson JF, Dauber S, Leiferman JA. Individual and
combined effects of postpartum depression in mothers
and fathers on parenting behavior. Pediatrics.
2006;118:659–668.
65. Huhtala M, Korja R, Lehtonen L, et al. Parental psychological well-being and cognitive development of very low
birth weight infants at 2 years. Acta Paediatr. 2011;100:
1555–1560.
66. Huhtala M, Korja R, Lehtonen L, Haataja L, Lapinleimu H,
Rautava P. Parental psychological well-being and behavioral
outcome of very low birth weight infants at 3 years.
Pediatrics. 2012;129:e937–e944.
67. Browne JV, Smith S. Great BEGINNINGS for Colorado
newborns. Advances in Family Centered Care.
2004;10:26–28.
68. Als H, Lester BM, Tronick E, Brazelton TB. Toward a
research instrument for the assessment of preterm infants
behavior (APIB). In: Fitzgerald H, Lester BM, Yogman MW,
editors. Theory and Research in Behavioral Pediatrics, Vol
1. New York: Plenum Press; 1982.
69. Als H, Gilkerson L, Duffy FH, et al. A three-center,
randomized, controlled trial of individualized developmental care for very low birth weight preterm infants: medical,
neurodevelopmental, parenting, and caregiving effects. J
Dev Behav Pediatr. 2003;24:399–408.
70. Fleisher BE, VandenBerg K, Constantinou J, et al.
Individualized developmental care for very-low-birthweight premature infants. Clin Pediatr (Phila). 1995;34:
523–529.
71. Browne JV, Talmi A. BABIES Learning Collaborative:
Preparing early intervention professionals to work with

VOLUME 12, NUMBER 4, www.nainr.com

72.

73.

74.

75.

76.

77.

infants with special health care needs. Zero to Three.
2012;57.
Browne JV, Talmi A, Immele A. A Family Guidebook:
Supporting development of Newborns and Infants www.eicolorado.org. Denver, Colorado: Early Intervention Colorado for Infants, Toddlers and Families; 2009.
Browne J, Talmi A. BABIES Learning Collaborative Manual.
Aurora, Colorado: University of Colorado Anschutz
Medical Campus; 2012.
Escobar GJ, Joffe S, Gardner MN, Armstrong MA, Folck BF,
Carpenter DM. Rehospitalization in the first two weeks after
discharge from the neonatal intensive care unit. Pediatrics.
1999;104:e2.
Graven SN, Browne JV. The critical role of sleep in fetal and
early neonatal brain development. Neonatal and Infant
Nursing Reviews. 2008;8:194–201.
Bouwstra H, Dijk-Stigter GR, Grooten HM, et al. Prevalence
of abnormal general movements in three-month-old infants. Early Hum Dev. 2009;85:399–403.
Bouwstra H, Dijk-Stigter GR, Grooten HM, et al. Predictive
value of definitely abnormal general movements in the

NEWBORN

78.

79.

80.

81.

82.

general population. Dev Med Child Neurol. 2010;52:
456–461.
Holditch-Davis D, Brandon DH, Schwartz T. Development
of behaviors in preterm infants: relation to sleeping and
waking. Nurs Res. 2003;52:307–317.
Peters KL. Association between autonomic and motoric
systems in the preterm infant. Clin Nurs Res. 2001;10:
82–90.
Browne JV, Ross ES. Eating as a neurodevelopmental
process for high-risk newborns. Clin Perinatol. 2011;38:
731–743.
Jadcherla SR, Wang M, Vijayapal AS, Leuthner SR. Impact
of prematurity and co-morbidities on feeding milestones
in neonates: a retrospective study. J Perinatol. 2010;30:
201–208.
Talmi A, Browne JV, Gjerde J, Lampe K. The Caregiver
Contributions Coding System Preliminary Validity and
Reliability. Paper presented at: Program and Proceedings
of the Developmental Psychobiology Research Group
Thirteenth Biennial Retreat May, 2004, 2004; Estes Park,
Colorado.

& INFANT NURSING REVIEWS, DECEMBER 2012

247

