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Disclosures

• I am not a developmental specialist.

• I have no formal training in developmental interventions or assessment.

• I will be focusing this talk on my story as a cardiovascular critical care nurse, 
what I have learned along my career path and from the many collaborators, 
mentors, and experts along my journey.



Objectives 1. Brief 
History 

2. Current 
Gaps

3. Future 
Goals



What is developmental care? 

• Developmental care is an overarching term that 
incorporates a constellation of interventions that can be 
integrated across the continuum of care.

• Key goals:
• parent as primary care-givers
• cue-based, family-centered care
• reducing environmental stress and pain
• positioning and motor support



The Past



A call for a 
paradigm shift… 



PubMed Search

• ("developmental care" OR “neurodevelopmental care” OR "family centered" OR "family centred" OR 
"family-centred") AND ("congenital heart disease" OR "cardiac defect" OR "heart defect" OR 
"congenital heart defect") AND ("hospital*" OR "intensive care" OR "critical care")



PubMed Search

• ("developmental care" OR “neurodevelopmental care” OR "family centered" OR "family centred" OR 
"family-centred") AND ("congenital heart disease" OR "cardiac defect" OR "heart defect" OR 
"congenital heart defect") AND ("hospital*" OR "intensive care" OR "critical care")

• 36 results from 2012 to 2023

• Narrowed to 26 articles addressing hospital care
• 1 concept analysis
• 1 study protocol DOI: 10.3389/fped.2021.666904
• 2 instrument development/validation studies
• 4 qualitative studies on parent experiences with 

family-centered care themes
• 3 benchmarking studies
• 0 Clinical Trials, RCTs, or Meta-analyses



PubMed Search

• ("developmental care" OR “neurodevelopmental care” OR "family centered" OR "family 
centred" OR "family-centred") AND (“premature” OR “preemie” OR “infant”) AND 
("hospital*" OR "intensive care" OR "critical care")



PubMed Search

• ("developmental care" OR “neurodevelopmental care” OR "family centered" OR "family 
centred" OR "family-centred") AND (“premature” OR “preemie” OR “infant”) AND 
("hospital*" OR "intensive care" OR "critical care")

1380 results 931 results





The purpose was to: 
1) briefly describe the burden of developmental disability/delay/disorders for 

infants with cCHD,
2) define the potential health and neurodevelopmental benefits of DC for infants 

with cCHD, 
3) identify critical gaps in research aimed at evaluating DC interventions to 

improve neurodevelopmental outcomes in cCHD.



Known factors only explain 1/3 
of the variance in ND outcomes



General 
Developmental Care Goal Developmental Care Interventions Needing Research in cCHD
Promote brain maturation and prevent brain injury. • Evaluate effect of parent mental health support, infant pain control, decreasing stress, and controlling environmental 

stimulation on brain maturation and infant behavior. 

• Design and implement randomized control trials using brain imaging in infancy and later childhood to evaluate 

potential changes to brain function and structure following DC. 

Enhance precision in measurement of infant stress using 
biomarkers. 

• Describe infant behavior and stress responses for infants with cCHD using biomarkers, such as heart rate variability 

and cortisol, and their relationship to DD outcomes.

• Define the impact of DC interventions on infant stress reactivity.

Promote enhanced medical management while in the hospital. • Evaluate impact of DC on short term medical outcomes such as days on assistive breathing, days on tube feeding, 

incidence of stroke or seizure, weight gain, length of ICU and hospital stay. 

Promote developmental care across institutions. • Evaluate DC in multicenter, diverse populations to identify needed system supports and possible barriers to 

implementation. 

• Develop, implement, and evaluate DC curriculum into healthcare provider orientation and continuing education.

• Develop and implement electronic medical record documentation that reflects implementation of DC practices.

Promote health equity and reduce disparities in developmental 
outcomes. 

• Evaluate the extent of disparities existing in the provision of DC in units caring for infants with cCHD.

• Develop, test, and implement DC interventions in underserved and minority populations, tailoring interventions as 

needed to address inequities and any other barriers to DC implementation. 

Promote long-term development and increased quality of life. • Design and implement longitudinal studies evaluating impact of DC on long-term physiology, development, executive 

functioning, school achievement, and mental health using standardized measures throughout childhood and into 

adulthood.

Where are our current gaps in knowledge?
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Where are our current gaps in knowledge?
Parents as Primary Caregivers:
Developmental Care Goal Developmental Care Interventions Needing Research in cCHD
Promote parental engagement in care. • Evaluate impact of parental engagement interventions on parent mental health outcomes.

• Evaluate impact of parental engagement (e.g., skin-to-skin care, feeding, close contact) on infant behavior and 

developmental outcomes.

• Develop and implement parent resources that promote ongoing DC and the importance of ND follow-up.

Cue-based Family-Centered Care:
Developmental Care Goal Developmental Care Interventions Needing Research in cCHD
Promote cue-based care by staff and parents. • Evaluate staff and parent knowledge of reading infant cues.

• Evaluate the impact of teaching parents to understand infant cues on feeding and ND outcomes

• Assess effect of cue-based care on infant stress response.

• Evaluate effect of cue-based interventions and stress response on brain maturation and developmental outcomes.
Promote oral feeding and the development of oral-motor 
skills.

• Identify DC interventions to reduce complications associated with oral aversion and poor oral-motor skills.

• Assess effect of cue-based feeding on infant feeding outcomes and oral-motor skill development.

• Design and evaluate interventions to support parents as their infant’s primary provider of nutrition and the impact 

on parent stress, infant weight gain, and infant feeding. 

Promote developmentally supportive nutrition and somatic 
growth.

• Test interventions to support the administration of human milk.

• Assess the dose effect of human milk and direct breastfeeding on long-term ND outcomes.

• Assess overall DC interventions on infant somatic growth and ND.
Promote health of the family unit • Evaluate the effect of DC on family health outcomes including parental mental health, sibling well-being, and family 

functioning over time. 
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Where are our current gaps in knowledge?

Reducing Environmental Stress and Pain:
Developmental Care Goal Developmental Care Interventions Needing Research in cCHD
Provide positive visual and auditory interaction, while 
minimizing excess environmental stimuli.

• Assess sound levels and evaluate interventions to reduce sound. 

• Test cycled lighting interventions to promote sleep and circadian rhythm development.

• Evaluate the impact of visual and auditory stimuli on the behavior of infants with cCHD. 

Optimize comfort and pain control through non-
pharmacologic options to reduce side effects of 
pharmacotherapy. 

• Evaluate non-pharmacologic interventions (e.g., non-nutritive sucking, swaddling, containment, holding and 

rocking, human touch) on pain control, mobility, and infant behavior.

• Identify effective combinations of pharmacologic and non-pharmacologic strategies in infants to reduce 

polypharmacy, oversedation and withdrawal.

Positioning and motor support:
Developmental Care Goal Developmental Care Interventions Needing Research in cCHD
Promote musculoskeletal development. • Identify the effectiveness of developmental supports and therapeutic positioning including holding, hands to 

midline, and awake prone positioning on motor skill development. 
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Overwhelmed yet? 

I AM! 

COLLABORATION IS KEY



The purpose of this paper was to present clinical pathway 
based on evidence in the literature and/or expert consensus 
where evidence does not exist in the extant literature.



Inclusion Criteria

• All inpatient infants with CHD ≤3 months of 
age (or developmental equivalent). 

• We acknowledge that infants with acquired 
heart disease would also benefit from 
developmental care. However, we focused our 
review of literature and discussion for this 
pathway on infants with CHD.



Developmental Care Pathway



Developmental Care Pathway



The Daily Bundle



The Daily Bundle



Measurement Outcomes

• We recognize this pathway has not been tested. 

• Table 2. Suggested instruments and clinical tools, with cited literature and 
specifically highlighting those that have been used in CHD.

• Future directions – want to implement the pathway and study outcomes.



Future directions

• MORE RESEARCH AND DATA-DRIVEN INITIATIVES.

• Multi-site collaborative projects.

• Advocacy, philanthropy, and development.

• Community-based collaborations.
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lisanti@upenn.edu



Q & A



Save the Dates

• Interstage Change Package WebinarJune 27th at 4pm ET

• Unplanned Reinterventions Project Network-Wide Webinar: 
A Comprehensive Approach to the Management of Patients 
With HLHS

July 11th at 5pm ET



Save the Date

NPC-QIC Fall 2023 Learning Session

September 21-23

Chicago, IL



Standard Feedback Polls

43

• 1 – Definitely Disagree
• 2 
• 3 – Neutral
• 4
• 5 – Definitely Agree

The webinar was a good 
use of my time.

• 1 – Definitely Disagree
• 2 
• 3 – Neutral
• 4
• 5 – Definitely Agree

I learned or had reinforced a 
concept/idea that will improve 
outcomes for children with HLHS.



W E  A R E  G R A T E F U L  F O R  
T H E  P A R T N E R S H I P  W I T H

info@npcqic.org

@npcqic

A N D  F O R  T H E  F U N D I N G  
F R O M  T H E  

THANK YOU!
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