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Abstract

Developmental care in neonatal intensive care units (NICUs) promotes neurological and
functional development in premature and critically ill infants. With 15 million preterm births
annually, creating a supportive and therapeutic environment is critical. This care focuses on
five core areas: routine daily care, family-centered care, healthy environmental
modifications, pain management, and sleep enhancement. These practices aim to reduce
environmental stressors, promote growth, and improve health outcomes. However, NICUs
face challenges, including lack of resources, inadequate training, environmental stressors,
and emotional burden on families. Addressing these challenges requires targeted strategies
such as advanced staff training, environmental modifications to reduce noise and light,
family engagement in caregiving, and the use of innovative technologies to improve
monitoring and pain management. These strategies contribute to a sustainable,
comprehensive model of care that supports infant development, promotes family
engagement, and improves long-term outcomes for neonates in critical care.
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Introduction

Developmental care in neonatal intensive care units (NICUs) is a multidimensional approach
that aims to improve the neurological and functional development of infants who are born
prematurely or have health problems [1].

According to the World Health Organization, approximately 15 million infants are born
prematurely each year, making premature infants a high-risk group for their health and
requiring advanced and meticulous medical intervention [2]. Developmental care focuses on
providing an environment that supports the normal development of the child while minimizing
the negative effects of the therapeutic environment in NICUs, such as excessive noise, lighting,
and frequent medical procedures [3,4]. Developmental care includes five main areas: daily
care, healthy environment, pain management, sleep, and family-centered care [5]. These areas
aim to meet the needs of newborns by reducing environmental stressors and promoting
partnership between families and medical teams [5,6].

These strategies contribute to reducing the length of hospital stay and improving health
outcomes for children [7]. Despite the importance of developmental care, NICUs face multiple
challenges that affect the quality of services provided. These challenges include: lack of
specialized medical resources, inadequate training programs, environmental stressors resulting
from lighting and sound, and psychological challenges facing families. These obstacles lead to
disparities in the quality of care provided, which calls for developing sustainable strategies to
improve the therapeutic environment, training, and psychological support for families [8,9].
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Therefore, this review focuses on the importance of developing comprehensive strategies to
improve the quality of developmental care in intensive care units, enhance health outcomes for
newborns, and provide a comprehensive therapeutic environment that supports their physical
and mental development.
Developmental Care for Neonates: An Analytical Framework
The Universal Developmental Care (UDC) model provides a comprehensive theoretical model
that identifies the core domains of developmental care for newborns. These domains are an
integral part of neonatal intensive care units (NICUs) and include five core areas: routine daily
care, family-centered care, healthy environment, pain management, and sleep care [10]. Each
domain addresses specific needs and challenges faced by newborns and promotes their growth
and overall well-being during critical stages of development.
1. Routine daily care
Newborns undergo profound physiological transformations during the neonatal period,
requiring structured and nuanced care. Effective daily routines are essential to address these
dynamic changes, ensure stability, and promote healthy growth [11]. Key components of
routine daily care include:
- Initial assessments and interventions: Identifying the need for resuscitation and
performing comprehensive physical examinations.
- Preventive measures: Administering appropriate medications to mitigate potential
health risks.
- Nutritional support and comfort: Ensuring optimal feeding practices and adequate
sleep to facilitate growth.
- General care activities: Including skin-to-skin care and positioning to promote
comfort and reduce stress.
These practices play a pivotal role in promoting physiological stability and enhancing
developmental outcomes [12].
2. Family-centered care
Family-centered care emphasizes collaboration between healthcare professionals and families,
fostering an environment in which parents play an active role in the care of their newborns
[13,14]. The core principles of FCC are:
- Mutual respect: Recognizing the value of families’ input and perspectives in
caregiving.
- Engagement and Collaboration: Promoting open communication and shared
decision-making between caregivers and families.
- Parental Engagement: Empowering parents to provide responsive, compassionate,
and nurturing care for their newborns.
Family-centered care lays the foundation for long-term bonding and psychological well-being,
enhancing the parent-child relationship during these formative years. This approach recognizes
the vital role of families in shaping the newborn’s recovery and development trajectory [15].
3. Healthy Environment
The environment within NICUs often exposes premature infants to disruptive neurosensory
inputs, including excessive noise, bright lighting, and disturbances that can negatively impact
neurodevelopment [16]. To address these challenges, the Healthy Environment field focuses
on:
- Sensory regulation: Controlling light and sound levels to minimize overstimulation.
- Multidisciplinary teamwork: Encouraging collaboration among healthcare providers
to ensure consistent, evidence-based care.
- Environmental assessments: Regularly assessing how external factors impact
newborn development.
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Creating a stable and nurturing environment within the NICU reduces stress for both infants
and families, enhances developmental outcomes, and improves recovery [17].
4. Pain Management
Pain is a frequent concern in premature infants in NICUs, resulting from repeated medical
procedures and environmental stressors [18]. Effective pain management is critical to
preventing both immediate discomfort and long-term developmental consequences [18,19].
- Pain assessment: Use standardized tools to accurately assess pain levels.
- Therapeutic interventions: Combine pharmacological and nonpharmacological
approaches to relieve pain and reduce stress.
- Preventive care: Develop personalized protocols to minimize exposure to unnecessary
painful stimuli.
Untreated pain during this critical period can lead to altered neural pathways and impaired
stress responses, underscoring the need for attentive and compassionate care [20].
5. Sleep Care
Sleep is a basic physiological need essential for healthy growth and neurodevelopment. In
neonatal intensive care units, premature infants often experience disturbances that disrupt their
normal sleep-wake cycles, which can impact their long-term recovery and development [21].
The field of sleep care focuses on:
- Protecting sleep integrity: Minimizing environmental disturbances to allow for
uninterrupted sleep cycles.
- Promoting compensatory rest: Facilitating sleep positions and care practices that
support optimal sleep quality.
- Monitoring and interventions: Addressing sleep disturbances promptly to prevent
adverse clinical and developmental outcomes.
Good sleep contributes to improved clinical stability, enhanced growth, and shorter hospital
stays, reinforcing its importance in the broader context of developmental care [22].
Challenges for Nurses in Improving the Quality of Developmental Care in Neonatal Care
Units
Neonatal intensive care units (NICUs) face complex challenges that impact the quality of
developmental care provided.
- Lack of resources
Many NICUs suffer from a severe shortage of specialized medical equipment such as
humidified incubators and mechanical ventilators. This shortage leads to incomplete and
ineffective care for newborns, especially in critical cases such as premature and low birth
weight infants [23]. In addition, the lack of qualified nursing staff is a major obstacle, as these
units require nurses and doctors with advanced experience in dealing with complex cases and
the developmental needs of newborns [24].
- Training and education
Studies indicate that staff working in intensive care units often lack specialized training
programs focused on developmental care. Most nurses are trained in the basics of general care
without targeted training programs to improve their understanding and response to the needs
of newborns in the five domains of developmental care (daily care, healthy environment, pain
management, sleep, and family care) [25].
- Environmental stressors
The physical environment of intensive care units is often inconsistent with the needs of
newborns. Environmental stressors include constant bright lighting and loud noises from
medical equipment or daily activities in the unit. These factors contribute to disrupted sleep in
newborns, increased periods of stress, negatively impacting neurological development and
prolonging the length of stay in the unit [26].
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- Psychological challenges for families
The admission of newborns to intensive care units is a traumatic experience for families. This
psychological state reduces the family’s ability to interact with medical staff, which negatively
affects effective participation in newborn care [27].
Strategies to Improve Developmental Care in Neonatal Intensive Care Units
Enhancing Training Programs
Continuous training is essential for improving nurses' skills in neonatal care. Programs should
focus on key developmental aspects such as pain management, sleep optimization, and feeding.
Incorporating interactive and hands-on training ensures that staff can apply the latest
techniques, ultimately enhancing service quality and nursing competence [28].
Improving the Physical Environment
NICUs must be designed to minimize stressors affecting newborns. Noise reduction through
soundproofing and quieter medical equipment, along with adjustable lighting to support sleep,
is essential. Additionally, creating comfortable spaces for families fosters parental involvement
and provides psychological support for both parents and newborn [26,27].
Involving the Family
Parental involvement is critical for better developmental outcomes. Parents should be
encouraged to participate in daily care activities, such as feeding and diaper changes. Providing
targeted training empowers parents to understand and respond to their newborns needs,
fostering collaboration between families and medical staff for optimal care [29].
Utilizing Technology
Advanced technology enhances care quality through continuous health monitoring and
innovative, non-invasive pain management solutions. Digital tools facilitate communication
between families and medical staff, providing real-time updates and fostering trust and
transparency [30].
Conclusion
Developmental care is the cornerstone of neonatal intensive care, promoting neurodevelopment
and overall well-being in premature and critically ill infants. Thus, neonatal health care can be
improved by addressing the challenges of resource constraints, inadequate training, and
environmental stressors. Key strategies include investing in specialized training programs,
improving the NICU environment, engaging families in care processes, and embracing
technological innovations. Collaborative efforts among health care providers, policymakers,
and families are critical to creating a supportive and nurturing therapeutic environment, which
enhances newborn health outcomes.
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