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Abstract: 

Preterm infants, born before 37 weeks of gestation, face numerous health challenges due to their underdeveloped 
physiological systems. Nursing care for these vulnerable newborns is critical and encompasses various aspects, 
including assessment, monitoring, and intervention strategies tailored to their unique needs. Key nursing 
interventions involve maintaining a stable environment through optimal temperature regulation, ensuring adequate 
nutritional support, and closely monitoring vital signs. Additionally, nurses must be vigilant in recognizing and 
managing potential complications such as respiratory distress, infections, and neurodevelopmental issues, 
facilitating early interventions that can significantly improve health outcomes. Moreover, the role of parental 
involvement in the care of preterm infants cannot be overstated. Nurses act as educators, guiding parents through 
the complexities of caring for their premature infants while fostering bonding through practices such as kangaroo 
care. It is essential to provide emotional and psychological support to both infants and their families, as the 
experience can be overwhelming. Comprehensive nursing care extends beyond the physical health of the infant, 
addressing the psychosocial aspects and involving family in the care process, which is crucial for the overall 
wellbeing of both the child and the parents. 
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Introduction: 

The birth of a preterm infant, defined as one born 
before 37 weeks of gestation, poses significant 
challenges that highlight the critical roles played by 
healthcare professionals, particularly nurses, in 
neonatal care. According to the World Health 
Organization (WHO), approximately 15 million 
infants are born preterm each year worldwide, 
representing about one in ten of all live births. The 
increasing incidence of preterm births and the 
associated complexities of care necessitate 
comprehensive research into effective nursing 
practices tailored specifically for this vulnerable 

population. This review article aims to synthesize 
existing literature on nursing care strategies for 
preterm infants, assessing how high-quality nursing 
interventions can mitigate risks, optimize outcomes, 
and enhance the overall well-being of these infants 
and their families [1]. 

Preterm infants often encounter a myriad of health 
challenges, including respiratory distress syndrome, 
intraventricular hemorrhage, and developmental 
delays, given their underdeveloped physiological 
systems. These challenges pose not only immediate 
clinical threats but also long-term implications for 
health and development. The multi-faceted nature of 
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the care required for these infants demands an 
interdisciplinary approach, with nursing 
professionals holding a central position in 
coordinating and delivering care. Recognizing the 
unique needs of preterm infants, nursing care has 
evolved considerably, integrating evidence-based 
practices that prioritize not just physical health, but 
also emotional and psychological support for both 
infants and their families [2]. 

One critical aspect of nursing care for preterm 
infants is the promotion of an optimal environment 
for growth and development. The neonatal intensive 
care unit (NICU) can often be a stressful and 
overwhelming environment for both infants and 
their caregivers. Nurses are tasked not only with 
monitoring essential clinical parameters such as 
vital signs and nutrition but also with creating a 
nurturing environment. This includes minimizing 
noise, providing appropriate lighting, and 
implementing kangaroo care—skin-to-skin contact 
between the parent and the infant—which has been 
shown to improve physiological stability and 
promote bonding. In this review, we will explore 
literature emphasizing the significance of such 
environmental modifications and their impact on 
developmental outcomes [3]. 

Additionally, nutrition plays a vital role in the care 
of preterm infants, who are at an increased risk of 
nutritional deficiencies. Breast milk is advocated as 
the gold standard due to its immunological and 
developmental benefits. However, many preterm 
infants face difficulties in feeding due to 
physiological immaturity. Nursing interventions 
aimed at supporting breastfeeding and the safe 
administration of fortified human milk or 
specialized formulas are crucial. This review will 
highlight best practices in nutritional management 
and the ways that nursing care can adapt to meet the 
growing needs of these infants [4]. 

Moreover, continuity of care is a critical component 
in managing the health of preterm infants. Preterm 
infants often require prolonged hospitalization, 
which can lead to fragmented care and increased 
stress for families. Nurses serve as the primary 
caregivers within the NICU, advocating for the 
infant's needs and ensuring that parental 
involvement is maximized. This review will address 
the importance of family-centered care, detailing 
how effective communication, education, and 
support by nursing professionals can empower 
parents and enhance their role in the care process [5]. 

One cannot discuss nursing care for preterm infants 
without acknowledging the necessity of ongoing 
professional development. As evidence-based 
practices continually evolve, nursing education must 
adapt to prepare nurses for the complexities 
associated with preterm infant care. This review will 
explore the ways in which nursing curricula can 
incorporate the latest research findings, facilitate 
skill development, and foster a collaborative 
environment among healthcare team members [6]. 

Physiological Challenges in Preterm Infants: 

Preterm infants, commonly defined as those born 
before 37 weeks of gestation, face a multitude of 
physiological challenges that can complicate their 
initial days and months of life. While advancements 
in neonatal care have significantly improved 
survival rates, preterm infants remain at risk for an 
array of complications that arise from their 
underdeveloped organ systems and overall 
immaturity at birth [6]. 

One of the most common challenges faced by 
preterm infants is Respiratory Distress Syndrome 
(RDS), primarily attributed to the insufficient 
production of surfactant. Surfactant is a complex 
mixture of lipids and proteins vital for reducing 
surface tension within the alveoli in the lungs. In 
full-term infants, surfactant production typically 
begins between 24 and 28 weeks of gestation, 
peaking in late pregnancy. However, preterm 
infants, especially those born before 28 weeks, often 
lack adequate surfactant, leading to alveolar 
collapse, impaired gas exchange, and hypoxemia [7]. 

RDS manifests as rapid, shallow breathing, 
grunting, nasal flaring, and retractions of the chest 
wall. Treatment usually involves the administration 
of exogenous surfactant and support through 
supplemental oxygen or mechanical ventilation. 
While these interventions are effective, preterm 
infants may remain vulnerable to long-term 
pulmonary complications, such as 
bronchopulmonary dysplasia (BPD), characterized 
by chronic lung disease and impaired respiratory 
function [8]. 

Another physiological challenge that preterm infants 
face is difficulty in maintaining body temperature. 
The lack of subcutaneous fat and a high surface area- 
to-volume ratio leaves preterm infants particularly 
prone to hypothermia. Newborns typically rely on 
the insulating properties of brown adipose tissue, 
which  is  underdeveloped  in  preterm  infants. 
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Additionally, the immature hypothalamic function 
affects the ability of these infants to regulate their 
body temperature effectively [8]. 

To combat this challenge, preterm infants are often 
placed in incubators or under radiant warmers to 
provide a controlled environment and maintain 
normothermia. Continuous monitoring of 
temperature is essential, as both hypothermia and 
hyperthermia pose significant risks. Achieving and 
maintaining appropriate body temperature is crucial, 
as it affects metabolic processes and overall growth 
and development [9]. 

Preterm infants also face cardiovascular instability, 
which can manifest as patent ductus arteriosus 
(PDA), a condition in which the ductus arteriosus— 
a blood vessel connecting the pulmonary artery to 
the aorta—fails to close after birth. This can lead to 
increased blood flow to the lungs, resulting in 
pulmonary congestion and heart failure. 
Furthermore, preterm infants are at risk of apnea, a 
pause in breathing for more than 20 seconds, often 
accompanied by bradycardia (a slowed heart rate) 
[9]. 

Management of cardiovascular instability may 
require pharmacological intervention, such as the 
use of nonsteroidal anti-inflammatory drugs to 
promote the closure of a patent ductus arteriosus, or 
respiratory support to manage episodes of apnea and 
bradycardia. Continuous monitoring in a neonatal 
intensive care unit (NICU) is essential for managing 
these complications effectively [9]. 

Feeding preterm infants presents its own set of 
challenges due to their immature gastrointestinal 
systems and difficulty coordinating sucking, 
swallowing, and breathing. Preterm infants often 
have weak oral motor skills, making breastfeeding 
or bottle-feeding difficult. Additionally, their 
digestive system may not be sufficiently developed 
to handle regular formula or breast milk, resulting in 
challenges such as feeding intolerance or necrotizing 
enterocolitis (NEC), a serious gastrointestinal 
condition that can lead to bowel necrosis [10]. 

Caregivers often use intravenous fluids and 
parenteral nutrition to provide necessary nutrients 
while gradually introducing enteral feeds as the 
infant matures. Human milk, particularly from the 
infant’s own mother, is encouraged due to its 
immunological properties and specific nutrients that 
can support growth and lower the risk of NEC [10]. 

Preterm infants are at a heightened risk of infections 
due to several factors: incomplete immune system 
development, prolonged hospital stays with invasive 
devices, and exposure to opportunistic pathogens in 
the NICU environment. Their relative 
immunocompromised state makes them susceptible 
to sepsis, pneumonia, and other health-threatening 
infections [10]. 

Prevention strategies include strict adherence to 
hand hygiene protocols, minimizing invasive 
interventions when possible, and administering 
prophylactic antibiotics when warranted. 
Additionally, the practice of skin-to-skin contact, or 
kangaroo care, has shown to enhance immune 
function while promoting bonding and overall 
stability in preterm infants [11]. 

While many preterm infants develop normally, 
others may face long-term consequences stemming 
from their early physiological challenges. Issues 
may include neurodevelopmental disorders, chronic 
lung disease, or growth delays requiring ongoing 
medical management and rehabilitation. Early 
identification and intervention through 
multidisciplinary approaches, including physical, 
occupational, and speech therapy, can significantly 
improve outcomes for these vulnerable infants [11]. 

Assessment and Monitoring of Preterm Infants: 

Preterm infants, those born before 37 weeks of 
gestation, are at increased risk for a multitude of 
health challenges, both immediate and long-term. As 
defined by the World Health Organization, preterm 
birth is a substantial public health concern, as it not 
only contributes to neonatal morbidity and mortality 
but also has long-lasting effects on the development 
of the child. The assessment and monitoring of 
preterm infants are critical to providing the 
necessary medical interventions, supportive care, 
and individualized therapies they may require [12]. 

Immediate Health Risks and Assessment 

Preterm infants often face a variety of immediate 
health challenges. Due to inadequate gestational 
age, their organ systems are not fully developed, 
which can lead to complications like respiratory 
distress syndrome (RDS), temperature instability, 
feeding difficulties, and susceptibility to infections. 
As a result, thorough assessments immediately 
following birth and during their hospital stay in a 
Neonatal Intensive Care Unit (NICU) are crucial 
[12]. 
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1. Physical Assessment: 

The physical examination is a fundamental 
component of the assessment process. Clinicians 
utilize the Ballard Score or the New Ballard Score to 
determine gestational age based on physical and 
neuromuscular criteria. Indicators such as skin 
texture, lanugo, and plantar creases provide critical 
information about maturity levels. Additionally, 
close monitoring of vital signs—such as heart rate, 
respiratory rate, and oxygen saturation—allows 
healthcare providers to detect acute changes in 
clinical status and initiate timely interventions [12]. 

2. Neurological Assessment: 

Neurological assessment is also an integral part of 
evaluating preterm infants. Instruments such as the 
Neurological Examination of the Newborn (NEN) 
help identify signs of neurodevelopmental disorders. 
Monitoring for specific neurological responses, such 
as reflexes and tone, can indicate the infant’s 
neurological integrity and identify those at risk for 
conditions like intraventricular hemorrhage (IVH) 
[12]. 

3. Laboratory Investigations: 

Laboratory investigations help assess metabolic 
status and detect underlying conditions. Blood tests 
that evaluate complete blood count, blood cultures, 
and metabolic panels are essential. These tests help 
diagnose anemia, infections, and other metabolic 
disorders, guiding the management of the preterm 
infant [13]. 

Monitoring in the NICU 

Due to their heightened vulnerability, preterm 
infants require continuous monitoring once admitted 
to the NICU. Several key areas of monitoring 
involve physiological, nutritional, and 
developmental dimensions. 

1. Physiological Monitoring: 

Continuous monitoring of vital signs is essential in 
the NICU. Heart rate, respiratory rate, blood 
pressure, and body temperature are typically 
monitored through advanced technology such as 
telemetry and incubators. The goal is to maintain 
homeostasis and intervene early in the event of 
significant deviations, particularly with regard to 
oxygen levels since respiratory problems are 
prevalent in preterm infants [13]. 

2. Nutritional Support: 

Adequate nutrition is critical for the growth and 
development of preterm infants as they often 
struggle to feed due to factors like immature sucking 
reflexes. Enteral feeding (via a tube) is commonly 
used, with fortified breast milk being the preferred 
source. Monitoring weight gain, feeding tolerance, 
and fluid balance are key components in ensuring 
that the infant is receiving the nutrition necessary for 
optimal growth. Regular assessments are made to 
determine if the infant is meeting growth milestones, 
which are typically adjusted based on corrected 
gestational age [14]. 

3. Developmental Monitoring: 

Developmental care is foundational in the NICU 
setting. It is understood that preterm infants require 
individualized developmental support to promote 
neurological and motor development. The use of 
strategies such as minimizing noise, promoting skin- 
to-skin contact (kangaroo care), and providing 
appropriate sensory experiences serves to improve 
outcomes. Developmental assessments using 
standardized tools, such as the Assessment of 
Preterm Infants' Behaviour (APIB), are also 
beneficial in tracking developmental progress over 
time [14]. 

Long-Term Follow-Up 

While immediate care is imperative, the long-term 
follow-up of preterm infants is equally important, as 
many face ongoing challenges as they transition 
from the NICU to home and beyond. 

1. Health Monitoring: 

The post-discharge phase requires regular pediatric 
care to monitor for potential issues related to their 
preterm birth. Problems such as respiratory 
complications, vision and hearing impairments, and 
neurodevelopmental delays are of particular 
concern. Scheduled follow-up appointments are 
critical for assessing these areas and coordinating 
specialty care, if needed [15]. 

2. Developmental Assessments: 

Longitudinal developmental assessments help 
evaluate the child’s cognitive, physical, and social- 
emotional development. Using standardized tools 
like the Ages and Stages Questionnaire (ASQ) 
allows practitioners to identify any developmental 
delays early. Early intervention services can be 
initiated if necessary, which can include physical 
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therapy, occupational therapy, or speech therapy, 
depending on the identified needs [15]. 

Nursing Interventions and Best Practices: 

Nursing is a dynamic profession that plays a vital 
role in delivering healthcare services across various 
settings. Central to nursing practice are interventions 
and best practices that ensure the delivery of high- 
quality care. These practices are informed by 
evidence-based research, clinical guidelines, and 
ethical standards, emerging as cornerstones in 
achieving optimal patient outcomes [16]. 

Nursing interventions refer to the actions taken by 
nurses in response to a patient's health problems or 
needs. These interventions can be categorized into 
three main types: independent, dependent, and 
interdependent interventions. Independent 
interventions are actions that nurses can initiate 
without a physician’s orders, such as patient 
education or patient advocacy. Dependent 
interventions require direct orders from a healthcare 
provider, such as administering medications or 
implementing specific medical treatments. Lastly, 
interdependent interventions involve collaboration 
with other healthcare professionals, emphasizing the 
multidisciplinary nature of modern healthcare [17]. 

Effective nursing interventions are tailored to 
individual patient complexities, which can vary 
widely depending on factors such as age, medical 
history, cultural background, and personal 
preferences. By conducting thorough assessments 
and collaborating with patients and their families, 
nurses can devise personalized care plans that 
address specific needs. 

A cornerstone of nursing interventions is evidence- 
based practice, which integrates the best available 
research with clinical expertise and patient values. 
The process of EBP involves formulating a clinical 
question, searching for the most relevant research, 
appraising the evidence, applying the findings to 
practice, and evaluating the outcomes. This 
systematic approach helps nurses make informed 
decisions regarding interventions and ensures that 
patients receive care supported by the latest 
scientific findings [18]. 

Recent studies have demonstrated that the 
implementation of EBP in nursing not only enhances 
the quality of patient care but also improves clinical 
outcomes, reduces hospital readmission rates, and 
increases patient satisfaction. For instance, 
employing standardized pain management protocols 

informed by research can significantly mitigate 
patient discomfort and enhance recovery 
experiences [18]. 

One of the best practices in nursing interventions is 
the adoption of a patient-centered care model. This 
approach encourages nurses to view patients as 
partners in their own care, promoting shared 
decision-making and respect for patient preferences. 
Implementing patient-centered care involves 
ongoing communication and collaboration among 
patients, families, and healthcare providers [19]. 

Nurses can foster patient-centered practices by 
actively involving patients in care planning, offering 
education regarding their conditions, and 
encouraging them to express their goals and 
concerns. For example, when managing chronic 
illnesses, nurses might engage patients in 
discussions about their lifestyle choices and 
treatment options. This holistic perspective not only 
empowers patients but also cultivates a therapeutic 
relationship that can positively influence health 
outcomes [19]. 

Infection prevention is a critical aspect of nursing 
interventions, particularly in hospital settings where 
patients may be at increased risk for healthcare- 
associated infections (HAIs). Best practices for 
infection control include stringent hand hygiene, the 
use of personal protective equipment (PPE), 
adherence to standard precautions, and 
implementation of protocols for specific procedures 
[20]. 

Nurses play a pivotal role in education and advocacy 
related to infection control, both for patients and 
within healthcare teams. Regular training and 
updates on protocols, combined with an emphasis on 
the significance of infection prevention, are essential 
components of nursing practice. A robust infection 
prevention strategy not only protects patients but 
also contributes to overall public health by 
minimizing the spread of contagious diseases [20]. 

Nurses are often at the forefront of managing patient 
pain, necessitating a comprehensive understanding 
of pain assessment and control methods. Best 
practices involve utilizing both pharmacologic and 
non-pharmacologic interventions tailored to 
individual patient needs. Pain management 
assessment tools, such as numerical rating scales or 
visual analog scales, can facilitate communication 
regarding pain levels and guide appropriate 
interventions. [21] 
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Non-pharmacologic strategies, such as cognitive- 
behavioral therapy, relaxation techniques, and 
physical therapy, should be integrated into pain 
management plans, particularly for patients wary of 
medication dependencies. Collaborative 
approaches, in which nurses work closely with 
physicians and pain management specialists, can 
lead to improved patient outcomes and a more 
holistic view of pain management [21]. 

An integral part of nursing interventions is the 
continuous monitoring and evaluation of patient 
progress. This involves not only tracking vital signs 
and clinical indicators but also reassessing patients' 
responses to interventions and adapting care plans as 
needed. Continuous evaluation ensures that care 
remains relevant and effective in addressing 
changing patient conditions [22]. 

Effective communication is vital in this process, as 
nurses must accurately document observations and 
share pertinent information with healthcare team 
members. This not only promotes continuity of care 
but also encourages better coordination among 
healthcare providers, ultimately enhancing patient 
safety and satisfaction. 

As the population becomes increasingly diverse, 
cultural competence has emerged as a crucial best 
practice in nursing. Understanding and respecting 
cultural backgrounds can significantly impact 
patient interactions, care delivery, and health 
outcomes. Cultural competence involves 
recognizing and addressing cultural differences, 
beliefs, and practices that influence how patients 
perceive health, illness, and care [22]. 

Nurses can develop cultural competence through 
ongoing education, training, and self-reflection. By 
engaging with patients in a culturally sensitive 
manner, nurses foster trust and open 
communication, empowering patients to express 
their needs and preferences fully. This necessitates 
not only being aware of one’s biases but also 
actively striving to provide equitable care that 
accommodates diverse cultural perspectives [23]. 

Nutritional Needs and Feeding Strategies: 

The intricate relationship between nutrition and 
health is universally recognized, impacting physical 
well-being, mental clarity, and overall quality of life. 
While nutritional needs can vary significantly across 
different populations, age groups, and lifestyles, 
understanding these requirements along 

with effective feeding strategies is key to promoting 
optimal health and preventing chronic diseases [23]. 

Nutritional needs are defined by the amounts and 
types of nutrients required by the body to function 
optimally. These needs are influenced by various 
factors, including age, sex, body composition, 
activity level, and health status. 

Macronutrients 

The human diet consists primarily of three 
macronutrients: carbohydrates, proteins, and fats. 
Each plays a vital role in the body: 

1. Carbohydrates are the body's primary 
source of energy. They are classified into 
simple and complex forms. Simple 
carbohydrates, found in fruits and sweets, 
provide quick energy; complex 
carbohydrates, found in whole grains and 
legumes, offer sustained energy release. 

2. Proteins are essential for growth, repair, 
and maintenance of body tissues. 
Comprised of amino acids, proteins are 
critical for hormone production, immune 
function, and muscle repair. Foods rich in 
protein include meat, fish, dairy, legumes, 
and nuts. 

3. Fats, while often misunderstood, are 
crucial for various bodily functions, 
including hormone production, cell 
membrane integrity, and the absorption of 
fat-soluble vitamins (A, D, E, and K). 
Healthy fats, such as those found in 
avocados, olive oil, and fatty fish, should 
be prioritized over trans and saturated fats 
[24]. 

Micronutrients 

Micronutrients, including vitamins and minerals, are 
required in smaller quantities but are no less 
important. Each plays distinct roles, such as calcium 
for bone health, iron for oxygen transport in the 
blood, and vitamin D for calcium absorption. A 
diverse and well-balanced diet usually provides the 
necessary micronutrients, but in certain cases, 
supplementation may be needed, especially in 
populations with specific dietary restrictions or 
health conditions [25]. 

Special Dietary Considerations 

Certain populations have distinctive nutritional 
needs due to their physiological status, lifestyle, or 
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health conditions. Pregnant and breastfeeding 
women, for example, require increased intake of 
folic acid, iron, calcium, and omega-3 fatty acids to 
support fetal development and lactation. Athletes 
often need higher levels of carbohydrates and 
proteins to maintain energy levels and facilitate 
muscle recovery. Individuals with food intolerances, 
allergies, or chronic illnesses may require 
specialized diets to manage their conditions 
effectively, such as gluten-free diets for individuals 
with celiac disease or low-FODMAP diets for those 
with irritable bowel syndrome [25]. 

Age-Related Nutritional Needs 

Nutritional needs also change with age. For infants 
and young children, nutrient-dense foods are 
essential for rapid growth and brain development. 
As children transition into adolescence, the need for 
calories and specific nutrients like iron and calcium 
increases due to growth spurts and increased 
physical activity. Older adults, on the other hand, 
might experience decreased caloric needs, but their 
requirements for certain nutrients such as vitamin 
B12, calcium, and vitamin D become increasingly 
important to support bone health and cognitive 
function [26]. 

To meet diverse nutritional needs effectively, 
various feeding strategies can be employed. These 
options cater to individual preferences, medical 
conditions, and lifestyle choices, ensuring 
accessibility and sustainability of nutritious diets. 

One of the most effective strategies is the promotion 
of a balanced diet that incorporates a variety of foods 
from all food groups. The principle of "MyPlate," 
designed by the United States Department of 
Agriculture (USDA), encourages individuals to fill 
half their plate with fruits and vegetables, while the 
other half should comprise grains and protein, 
rounding out meals with dairy. This approach 
emphasizes moderation, variety, and nutrient 
density [26]. 

Meal planning and preparation are vital elements of 
successful feeding strategies. By organizing grocery 
lists and meal prep schedules, individuals can reduce 
impulsive eating and improve their food choices. 
Cooking at home not only fosters healthier eating 
habits but also allows for greater control over 
ingredient quality, portion sizes, and overall dietary 
patterns [27]. 

A growing body of evidence highlights the benefits 
of  emphasizing  whole  foods—unprocessed  or 

minimally processed foods—over processed snacks 
and fast food options. Whole foods, including fruits, 
vegetables, whole grains, lean proteins, and healthy 
fats, are rich in nutrients and offer satiety and energy 
stability, which can help with weight management 
and chronic disease prevention [28]. 

Mindful eating practices encourage individuals to 
become more aware of their eating habits and the 
sensory experience of food. By slowing down and 
savoring meals, individuals can better regulate 
hunger cues, enhance enjoyment, and reduce 
overeating. Techniques might include eating 
without distractions, appreciating flavors and 
textures, and listening to bodily signals of fullness 
[28]. 

Educational initiatives play a crucial role in shaping 
feeding strategies. Providing individuals with 
knowledge about nutrition, cooking skills, and meal 
planning can empower them to make informed 
dietary choices. Community programs, nutrition 
workshops, and cooking classes can further engage 
populations in adopting healthy eating habits. 

Management of Common Complications: 

Complications are unforeseen problems that can 
arise from medical conditions or interventions. They 
can significantly impact patient outcomes and 
quality of life. Effectively managing these common 
complications is crucial in healthcare settings, as it 
ensures patient safety, enhances recovery processes, 
and optimizes overall clinical efficiency [29]. 

Complications may occur in various fields of 
medicine, including surgery, acute and chronic 
diseases, and post-treatment scenarios. Some of the 
most common complications include infections, 
bleeding, thromboembolic events, pain, organ 
dysfunction, and psychological impacts. The nature 
and severity of these complications can vary widely, 
necessitating a tailored approach to their 
management [29]. 

Surgical interventions are often associated with a 
range of complications, even in otherwise healthy 
patients. Infections are one of the most frequent 
surgical complications, arising at the surgical site or 
in deeper tissues. Studies have indicated that 
surgical site infections (SSIs) can significantly 
extend hospital stays and lead to severe morbidity 
[30]. 
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Management Strategies: 

1. Preoperative Care: Effective 
management begins before the surgical 
procedure. Proper skin antisepsis, 
prophylactic antibiotics, and the 
maintenance of normothermia during 
surgery are essential steps in reducing the 
risk of SSIs [30]. 

2. Intraoperative Techniques: The use of 
minimally invasive techniques when 
possible can reduce trauma to tissues and 
help prevent complications like bleeding 
and infection. 

3. Postoperative Monitoring: Early 
detection and management of signs of 
infection, such as increased temperature, 
erythema, and drainage from the surgical 
site, are essential. Implementation of 
standardized postoperative care protocols 
can help in early identification and 
intervention [30]. 

Bleeding is another significant surgical 
complication that requires prompt and effective 
management. It may occur intraoperatively or 
postoperatively and can lead to hematoma formation 
and significant blood loss. 

Management Strategies: 

1. Hemostasis: Intraoperatively, techniques 
such as electrocautery, ligation, and the use 
of hemostatic agents can effectively control 
bleeding [31]. 

2. Blood Transfusions: In cases where 
significant blood loss occurs, timely blood 
transfusions may be necessary. The 
development of protocols for transfusion 
practices can optimize blood use and 
improve outcomes [31]. 

Thromboembolic Complications 

Thromboembolic events, such as deep vein 
thrombosis (DVT) and pulmonary embolism (PE), 
are common complications associated with 
immobility, especially in postoperative patients and 
individuals with certain medical conditions. They 
pose significant risks, including morbidity and 
mortality [32]. 

Management Strategies: 

1. Risk Assessment: Utilization of tools like 
the Wells score can help identify patients at 
high risk for DVT and guide prophylactic 
measures. 

2. Prophylactic Measures: Implementation 
of pharmacological strategies such as 
anticoagulant therapy (e.g., low-molecular- 
weight heparin) and mechanical methods 
(e.g., compression stockings) can 
significantly reduce the incidence of 
thromboembolic events. 

3. Early Mobilization: Encouraging early 
ambulation postoperatively is crucial in 
reducing the risk of thromboembolic 
complications. Mobility initiatives 
combined with education about the risks 
associated with immobility can optimize 
patient outcomes [32]. 

Pain Management 

Pain is often inevitable after surgery or during illness 
and can lead to prolonged hospital stays and 
complications such as delirium or poor nutritional 
intake. Effective pain management is critical for 
recovery [33]. 

Management Strategies: 

1. Multimodal Approach: Utilizing a 
combination of medications (analgesics, 
non-steroidal anti-inflammatory drugs, and 
adjuvants) and non-pharmacologic 
interventions (such as physical therapy, 
acupuncture, and cognitive-behavioral 
therapy) can enhance pain control. 

2. Patient Education: Educating patients on 
pain management techniques and realistic 
expectations regarding pain control can 
empower them and improve compliance 
[33]. 

Chronic Disease Complications 

For patients with chronic conditions like diabetes, 
heart disease, and chronic respiratory diseases, 
complications can frequently arise, detrimentally 
affecting health outcomes [34]. 

Management Strategies: 

1. Regular Monitoring: Establishing regular 
follow-up schedules for monitoring 
complications such as diabetic foot ulcers, 
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heart failure exacerbations, or chronic 
obstructive pulmonary disease (COPD) 
flare-ups can aid early detection. 

2. Education and  Self- 
Management: Empowering patients 
through self-management education can 
significantly improve their ability to 
control their condition and prevent 
complications. This approach includes 
training in medication management, 
lifestyle changes, and recognition of early 
signs of complications [34]. 

Psychological Complications 

Finally, complications in mental health, including 
anxiety, depression, and post-traumatic stress 
disorder (PTSD), can arise due to medical conditions 
and treatments. These psychological aspects can 
significantly impede physical recovery and overall 
well-being [35]. 

Management Strategies: 

1. Screening Tools: Using standardized 
screening tools during routine assessments 
can identify patients at risk for 
psychological complications, ensuring 
early appropriate interventions. 

2. Therapeutic Interventions: Behavioral 
therapies such as cognitive-behavioral 
therapy (CBT), mindfulness, and relaxation 
techniques can be beneficial in managing 
psychological complications. 

3. Integration of Care: Ensuring a 
multidisciplinary approach that includes 
mental health professionals in the care of 
patients with physical ailments can lead to 
improved management of both physical 
and psychological complications [35]. 

Role of Family-Centered Care in Nursing: 

In the rapidly evolving landscape of healthcare, 
nursing has transitioned from a patronizing, 
provider-centric model to one that emphasizes 
holistic methods of care, particularly through the 
implementation of Family-Centered Care (FCC). 
This paradigm acknowledges the vital role families 
play in the health and wellness of patients, 
emphasizing collaboration, respect, and 
enhancement of relationships between healthcare 
providers and families [36]. 

Family-Centered Care is an approach to healthcare 
that recognizes the family as a fundamental unit of 
care, especially in scenarios involving children and 
patients with chronic or complex conditions. The 
model is grounded in the belief that the presence of 
family members not only improves the emotional 
support available to the patient but also enhances the 
overall quality of care. It encourages patients to 
define their own needs and preferences, actively 
involving family members in the treatment process 
[37]. 

Three foundational principles underscore FCC: 
dignity and respect, information sharing, and 
collaboration. Dignity and respect imply that 
healthcare providers should listen to and honor the 
perspectives and choices of patients and families. 
Information sharing entails keeping families 
informed and engaged in the care process, allowing 
them to make knowledgeable decisions regarding 
treatment options. Finally, collaboration extends 
beyond treatment plans, incorporating the family 
into all levels of care, including hospital policies and 
procedures [38]. 

Historically, healthcare models positioned 
healthcare providers as the primary decision- 
makers, often sidelining the family from treatment 
discussions. However, this approach was often 
inadequate in addressing the emotional, 
psychological, and social needs of patients. Over the 
past few decades, research findings highlighting the 
benefits of family involvement have prompted 
healthcare systems to reevaluate and reform their 
caregiving strategies. Initiatives from organizations 
like the Institute for Patient- and Family-Centered 
Care have driven policy changes, emphasizing the 
crucial role families play in supporting patients 39]. 

As a direct consequence, nursing education has 
evolved to reflect the importance of FCC. The 
integration of communication training, family 
dynamics education, and even conflict resolution 
strategies into nursing curricula prepares nurses to 
adopt this model more effectively, thus fostering a 
gentler, more empathetic approach to patient care 
[40]. 

The Nursing Role in Family-Centered Care 

Nurses serve as the cornerstone of the healthcare 
delivery system, spending more time with patients 
than any other healthcare professional. As such, they 
are ideally positioned to implement FCC principles. 
Nurses must advocate for family engagement 
throughout various phases of care, from initial 
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assessments through discharge planning and 
beyond. This advocacy manifests in several ways, 
including the following: 

1. Assessment of Family Needs: Nurses are 
responsible for assessing not just the 
medical needs of the patient but also the 
emotional and practical needs of the 
family. This holistic assessment includes 
understanding family dynamics, cultural 
backgrounds, and any existing stressors 
that could impact patient care [41]. 

2. Communication Facilitation: Effective 
communication is essential in FCC. Nurses 
must serve as intermediaries who relay 
critical information between healthcare 
providers and families. They must ensure 
that families are well-informed about 
treatment options, medication regimens, 
potential risks, and expected outcomes. 
Clear communication creates a partnership 
where families feel empowered to ask 
questions and express concerns. 

3. Emotional Support and Counseling: 
Nurses provide essential emotional support 
to families facing the stress of illness. This 
involves not only recognizing the anxieties 
and challenges family members endure but 
also offering coping strategies, emotional 
reassurance, and resources for support 
networks [41]. 

4. Involving Families in Care Planning: 
FCC encourages nurses to invite family 
members to take part in care planning. By 
integrating families into the decision- 
making process, nurses can assure 
compliance with prescribed treatments 
while also catering to the family's 
preferences and values [41]. 

5. Education and Empowerment: Nurses 
play a crucial role in educating families 
about the patient’s condition and the 
treatment process. Tailored education 
empowers family members to take an 
active role in caregiving at home, 
contributing to continuity of care and 
enhancing patient recovery. 

6. Policy Advocacy and Improvement: At 
an institutional level, nurses can advocate 
for policies that support family-centered 
practices, creating a culture of inclusivity 

and empathy within healthcare settings. 
Participation in committees focused on 
improving patient care offers nurses 
platforms to influence institutional changes 
that benefit patient and family engagement 
[41]. 

Benefits of Family-Centered Care 

The incorporation of Family-Centered Care in 
nursing is associated with numerous benefits. 
Research indicates that engaging families leads to 
better patient outcomes, including shorter hospital 
stays, decreased readmission rates, and improved 
patient satisfaction scores. Patients involved in their 
care decisions are more likely to adhere to 
treatments, thus improving health outcomes. 
Furthermore, family-centered approaches can 
mitigate stress and anxiety for both patients and 
families, resulting in a more positive healthcare 
experience [42]. 

Another key benefit of FCC is the strengthened 
relationship between healthcare providers and 
families. When families feel respected and involved, 
they are more likely to trust healthcare providers. 
This trust fosters a collaborative environment, which 
is conducive to better communication and improved 
treatment adherence. 

Moreover, FCC contributes to reduced healthcare 
costs by minimizing the need for unnecessary 
procedures and lengthier hospital stays. By 
empowering families with knowledge and 
resources, many issues can be addressed promptly at 
home, significantly lightening the burden on 
healthcare systems [42]. 

Despite its many advantages, the implementation of 
Family-Centered Care in nursing is not without its 
challenges. High patient-to-nurse ratios often limit 
the time nurses have to engage families effectively. 
Additionally, ingrained practices and resistance to 
change can impede CRCC efforts within healthcare 
organizations. Further, the complexity of family 
dynamics can make it difficult to involve everyone 
equally. In situations where family members may 
have conflicting opinions or dynamics, nurses must 
develop skills to navigate these complexities while 
maintaining the patient’s best interests [43]. 

Moreover, barriers such as cultural differences can 
complicate understanding of family roles and 
decision-making practices. It is essential for nurses 
to become culturally competent to provide equitable 
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care and to respect different family structures and 
values [44]. 

Future Directions in Nursing Practice and 
Research: 

Additionally, wearable health technology is gaining 
traction, empowering patients to monitor their health 
parameters actively. Nurses will play a crucial role 
in educating patients about these technologies, 
interpreting data, and implementing care 
interventions based on monitored health metrics. 
Future research will likely focus on the efficacy of 
these technologies in nursing practice, how they 
influence patient behaviors, and their impact on 
health care costs and outcomes [45]. 

As health care becomes more complex, the need for 
interdisciplinary collaboration is paramount. Nurses 
are at the forefront of patient care and often serve as 
the pivotal link between patients and other health 
care professionals. Future nursing practice will lean 
heavily into team-based care models, where 
collaboration with doctors, pharmacists, social 
workers, and other specialists ensures a holistic 
approach to patient management [46]. 

Research in this area is critical to identifying 
effective interdisciplinary practices, understanding 
the dynamics of team interactions, and establishing 
best practices in communication strategies. 
Furthermore, nursing education programs need to 
adapt curricula that emphasize teamwork and 
collaboration, preparing future nurses to thrive in 
these integrated environments [47]. 

Given the increasingly diverse population in many 
countries, cultural competence in nursing practice is 
not only desirable but essential. Nurses must grasp 
the cultural differences affecting patients' health 
beliefs, behaviors, and access to care. Future 
directions in nursing will include comprehensive 
training programs that enhance cultural awareness 
and sensitivity, allowing nurses to provide more 
personalized and effective care tailored to individual 
patient backgrounds [48]. 

Research on cultural competence will continuously 
evolve, focusing on effective training 
methodologies, the impact of cultural competence 
on patient satisfaction and outcomes, and strategies 
to address health disparities. By establishing best 
practices for culturally competent care, nursing can 
contribute significantly to reducing inequalities 
within the health care system [49]. 

A paradigm shift toward patient-centered care is set 
to redefine nursing practice. This emerging focus 
recognizes patients as active participants in their 
care, emphasizing the importance of understanding 
their preferences, values, and needs. The future of 
nursing will involve not only treating medical 
conditions but also fostering strong therapeutic 
relationships and facilitating patient empowerment 
[50]. 

To support this shift, nursing research will likely 
focus on the development of frameworks and tools 
that measure and enhance patient engagement. It 
will be crucial to understand the patient's journey, 
identify barriers to participation, and formulate 
strategies that encourage shared decision-making. 
Evidence-based practices informed by patients' 
experiences and outcomes will provide invaluable 
insights into how to create a more responsive and 
patient-focused health care environment [51]. 

As society increasingly recognizes the importance 
of mental health, the role of nursing in this domain 
cannot be overstated. Future directions in nursing 
practice will undoubtedly place a stronger emphasis 
on mental health assessment and intervention. With 
the rising prevalence of mental health conditions and 
their intertwining with physical health, nurses must 
acquire the skills necessary to identify and address 
these issues proactively [52]. 

Research in mental health nursing needs to explore 
innovative approaches to care, such as integrating 
mental health screening into regular nursing 
assessments, developing supportive interventions, 
and creating supportive environments for patients. 
Additionally, emphasis on mental health will 
necessitate addressing the well-being of nurses 
themselves, as the high-stress nature of nursing can 
lead to burnout and mental health struggles within 
the profession [53]. 

To support these future directions in nursing 
practice, the research methodologies employed in 
nursing also need to advance. This includes not only 
increasing the volume of nursing research but also 
improving its quality and applicability. Future 
research must address gaps in existing knowledge 
and align with the realities of nursing practice [54]. 

Collaborative research initiatives that involve 
hospitals, universities, and community 
organizations can yield innovative nursing practices 
grounded in evidence. Additionally, funding 
opportunities must be increased to support nursing 
research, particularly in underrepresented areas such 
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as geriatric nursing, chronic disease management, 
and public health nursing [55]. 

Conclusion: 

In conclusion, the nursing care of preterm infants is 
a complex yet vital aspect of neonatal healthcare that 
requires a multifaceted approach. Given the unique 
physiological challenges faced by these vulnerable 
infants, nurses play a crucial role in ensuring their 
stability and promoting optimal development. 
Through proactive assessment, tailored 
interventions, and vigilant monitoring, nurses can 
effectively manage the health risks associated with 
prematurity. Additionally, incorporating family- 
centered care practices enhances both the infant's 
healing process and the family's ability to cope with 
the stresses of a NICU experience. 

As the field of neonatal care continues to evolve, 
ongoing research and evidence-based practice will 
be essential in improving outcomes for preterm 
infants. The commitment to providing 
compassionate, holistic care not only supports the 
immediate health needs of these infants but also 
fosters long-term developmental success and 
strengthens the bond between parents and their 
children. Future studies should focus on innovative 
care strategies and the integration of new 
technologies, ensuring that nursing practices adapt 
to the changing landscape of neonatal care while 
prioritizing the wellbeing of the most vulnerable 
patients. 

References: 

1. Marlier L., Schaal B. Human newborns 
prefer human milk: Conspecific milk odor 
is attractive without postnatal exposure. 
Child Dev. 2005;76:155–168. doi: 
10.1111/j.1467-8624.2005.00836.x. 

2. Granier-Deferre C., Schaal B. Aux sources 
fœtales des réponses sensorielles et 
émotionnelles du nouveau-né. Spirale. 
2005;1:21–40. doi: 10.3917/spi.033.0021. 

3. Dumont V., Bulla J., Bessot N., Gonidec J., 
Zabalia M., Guillois B., Roche-Labarbe N. 
The manual orienting response habituation 
to repeated tactile stimuli in preterm 
neonates: Discrimination of stimulus 
locations and interstimulus intervals. Dev. 
Psychobiol. 2017;59:590–602. doi: 
10.1002/dev.21526. 

4. Aucott S., Donohue P.K., Atkins E., Allen 
M.C. Neurodevelopmental care in the 
NICU. Ment. Retard. Dev. Disabil. Res. 
Rev. 2002;8:298–308. doi: 
10.1002/mrdd.10040. 

5. Udry-Jørgensen L., Pierrehumbert B., 
Borghini A., Habersaat S., Forcada-Guex 
M., Ansermet F., Muller-Nix C. Quality of 
attachment, perinatal risk, and mother– 
infant interaction in a high-risk premature 
sample. Infant Ment. Health J. 
2011;32:305–318. doi: 
10.1002/imhj.20298. 

6. Lickliter R. Atypical perinatal sensory 
stimulation and early perceptual 
development: Insights from developmental 
psychobiology. J. Perinatol. 2000;20:S45– 
S54. doi: 10.1038/sj.jp.7200450. 

7. Forcada-Guex M., Borghini A., 
Pierrehumbert B., Ansermet F., Muller-Nix 
C. Prematurity, maternal posttraumatic 
stress and consequences on the mother– 
infant relationship. Early Hum. Dev. 
2011;87:21–26. doi: 
10.1016/j.earlhumdev.2010.09.006. 

8. Blondel B., Gonzalez L., Raynaud P., 
Coulm B., Bonnet C., Vanhaesebrouck A., 
Vilain A., Fresson J., Rey R. Enquête 
Nationale Périnatale 2016. Les Naissances 
et les Etablissements, Situation et 
Evolution Depuis 2010. Rapports 2017. 

9. Vitale F.M., Chirico G., Lentini C. Sensory 
stimulation in the NICU environment: 
Devices, systems, and procedures to 
protect and stimulate premature babies. 
Children. 2021;8:334. doi: 
10.3390/children8050334. 

10. Crozier S.C., Goodson J.Z., Mackay M.L., 
Synnes A.R., Grunau R.E., Miller S.P., 
Zwicker J.G. Sensory processing patterns 
in children born very preterm. Am. J. 
Occup. Ther. 2016;70:7001220050p1– 
7001220050p7. doi: 
10.5014/ajot.2016.018747. 

11. Pierrat V., Marchand-Martin L., Arnaud 
C., Kaminski M., Resche-Rigon M., 
Lebeaux C., Ancel P.Y. 
Neurodevelopmental outcome at 2 years 
for preterm children born at 22 to 34 
weeks’ gestation in France in 2011: 
EPIPAGE-2 cohort study. BMJ. 
2017;358:j3448. doi: 10.1136/bmj.j3448. 

12. Lavallée A., Aita M., Côté J., Bell L., Grou 
B. Promoting Sensitive Mother-Infant 
Interactions in the Neonatal Intensive Care 
Unit: Development and Design of a 
Nursing Intervention Using a Theory and 
Evidence-Based Approach. Sci. Nurs. 
Health Pract. 2022;5:48–75. doi: 
10.7202/1090530ar. 

13. Welch M.G., Chaput P. Mother-child 
holding therapy and autism. Pa. Med. 
1988;91:33–38. 



Letters in High Energy Physics 
ISSN: 2632-2714 

Volume 2023 
Issue 3

 

 305

14. Rozé J.C., Muller J.B., Baraton L., 
Cailleaux G. Point sur la grande 
prématurité en 2007. Réanimation. 
2007;16:408–412. doi: 
10.1016/j.reaurg.2007.07.006. 

15. Marlier L., Gaugler C., Astruc D., Messer 
J. The olfactory sensitivity of the premature 
newborn. Arch. 

16. Helders PJM, Cats BP, Debast S. Effects of 
a tactile stimulation/range-finding 
programme on the development of VLBW- 
neonates during the first year of life. Child: 
Care, Health and Development 
1989;15:369-79. 

17. Brown JV, LaRossa MM, Aylward GP, 
Davis DJ, Rutherford PK, Bakeman R. 
Nursery-based intervention with 
prematurely born babies and their mothers: 
Are there effects? Journal of Pediatrics 
1980;97:487-91. 

18. Cordero L, Clark DL, Schott L. Effects of 
vestibular stimulation on sleep states in 
premature infants. American Journal of 
Perinatology 1986;3:319-24. 

19. Ariagno RL, Thoman EB, Boeddiker MA, 
Kugener MA, Constantinou JC, Mirmiran 
M, Baldwin RB. Developmental care does 
not alter sleep and development of 
premature infants. Pediatrics 1997;100:1- 
7. 

20. Keller A, Arbel N, Merlob P, Davidson S. 
Neurobehavioral and autonomic effects of 
hammock positioning in infants with very 
low birth weight. Pediatric Physical 
Therapy 2003;15:3-7. 

21. Fleisher BE, Vandenberg K, Constantinou 
J, Heller C, Benitz WE, Johnson A, 
Rosenthal A, Stevenson DK. 
Individualized developmental care for 
very-low-birth-weight premature infants. 
Clinical Pediatrics 1995;10:523-9. 

22. Gatts JD, Wallace DH, Glasscock GF, 
McKee E, Cohen RS. A modified newborn 
intensive care unit environment may 
shorten hospital stay. Journal of 
Perinatology 1994;14:422-7. 

23. Klück H, Haffner ME, Cosper LM. Effects 
of waterbed flotation on premature infants: 
A pilot study. Pediatrics 1975;56:361-367. 

24. Korner AF, Schneider P, Forrest T. Effects 
of vestibular-proprioceptive stimulation on 
the neurobehavioral development of 
preterm infants: A pilot study. 
Neuropediatrics 1983;14:170-5. 

25. Aebi U, Nielsen J, Sidiropoulos D, Stucki 
M. Outcome of 100 randomly positioned 
children of very low birthweight at 2 years. 
Child: Care, Health and Development 
1991;17:1-8. 

26. Fucile S, Gisel EG, Lau C. Effect of oral 
stimulation program on sucking skill 
maturation of preterm infants. 
Developmental Medicine and Child 
Neurology 2005;47:158-62. 

27. Darrah J, Piper M, Byrne P, Watt MJ. The 
use of waterbeds for very low-birthweight 
infants: Effects on neuromotor 
development. Developmental Medicine 
and Child Neurology 1994;36:989-99. 

28. Als H, Lawhon G, Brown E, Gibes R, 
Duffy FH, McAnulty G, Blickman JG. 
Individualized behavioral and 
environmental care for the very low birth 
weight preterm infant at high risk for 
bronchopulmonary dysplasia: Neonatal 
intensive care unit and developmental 
outcome. Pediatrics 1986;78:1123-32. 

29. Buehler DM, Als H, Duffy FH, McAnulty 
GB, Liederman J. Effectiveness of 
individualized developmental care for low- 
risk preterm infants: Behavioral and 
electrophysiologic evidence. Pediatrics 
1995;96:923-32. 

30. Clark DL, Cordero L, Goss KC, Manos D. 
Effects of rocking on neuromuscular 
development in the premature. Biology of 
the Neonate 1989;56:306-14. 

31. Als H, Gilkerson L, Duffy FH, McAnulty 
GB, Buehler DM, Vandenberg K, Sweet N, 
Sell E, Parad RB, Ringer SA, Butler SC, 
Blickman JG, Jones KJ. A three-center, 
randomized, controlled trial of 
individualized developmental care for very 
low birth weight preterm infants: Medical, 
neurodevelopmental parenting and 
caregiving effects. Journal of 
Developmental and Behavioral Pediatrics 
2003;24:399-408. 

32. Als H, Duffy FH, McAnulty GB, Rivkin 
MJ, Vajapeyam S, Mulkern RV, Warfield 
SK, Huppi PS, Butler SC, Conneman N, 
Fischer C, Eichenwald EC. Early 
experience alters brain function and 
structure. Pediatrics 2004;113(4):846-57. 

33. Chapman JS. Longitudinal follow-up of 
prematurely born children: Predischarge 
outcomes of hospital stimulation 
programme. Nursing Papers 1984;16:30- 
48. 

34. Beckmann CA. Use of neonatal boundaries 
to improve outcomes. Journal of Holistic 
Nursing 1997;15:54-67. 

35. Mann NP, Haddow R, Stokes L, Goodley 
S, Rutter N. Effect of night and day on 
preterm infants in a newborn nursery: 
randomized trial. BMJ 1986;293:1265-7. 

36. Clark et al. (1989) {published data only} 



Letters in High Energy Physics 
ISSN: 2632-2714 

Volume 2023 
Issue 3

 

 306

37. Gaebler CP, Hanzlik JR. The effects of a 
prefeeding stimulation program on preterm 
infants. American Journal of Occupational 
Therapy 1996;50:184-92. 

38. Kramer LI, Pierpont ME. Rocking 
waterbeds and auditory stimuli to enhance 
growth of preterm infants. Preliminary 
report. Journal of Pediatrics 1976;88:297- 
9. 

39. Buehler et al. (1995) {published data only} 
40. Barnard KE, Bee HL. The impact of 

temporally patterned stimulation on the 
development of preterm infants. Child 
Development 1983;54:1156-67. 

41. McAnulty G., Duffy F.H., Butler S., Parad 
R., Ringer S., Zurakowski D., Als H. 
Individualized developmental care for a 
large sample of very preterm infants: 
Health, neurobehaviour and 
neurophysiology. Acta Paediatr. 
2009;98:1920–1926. doi: 10.1111/j.1651- 
2227.2009.01492.x. 

42. Hirshfeld A., Mowery T.M., Kotak V.C., 
Sanes D.H. The onset of visual experience 
gates auditory cortex critical periods. Nat. 
Commun. 2016;7:10416. doi: 
10.1038/ncomms10416. 

43. Als H., McAnulty G.B. The newborn 
individualized developmental care and 
assessment program (NIDCAP) with 
kangaroo mother care (KMC): 
Comprehensive care for preterm infants. 
Curr. Women’s Health Rev. 2011;7:288– 
301. doi: 10.2174/157340411796355216. 

44. Venancio S.I., Almeida H.D. Kangaroo 
Mother Care: Scientific evidence and 
impact on breastfeeding. J. Pediatr. 
2004;80:s173–s180. doi: 10.1590/S0021- 
75572004000700009. 

45. Zahr L.K., de Traversay J. Premature infant 
responses to noise reduction by earmuffs: 
Effects on behavioral and physiologic 
measures. J. Perinatol. Off. J. Calif. 
Perinat. Assoc. 1995;15:448–455. 

46. Hadders-Algra M. Variation and 
variability: Keywords in human motor 
development. Phys. Ther. 2010;90:1823– 
1837. doi: 10.2522/ptj.20100006. 

47. McAnulty G., Duffy F.H., Butler S., Parad 
R., Ringer S., Zurakowski D., Als H. 
Individualized developmental care for a 
large sample of very preterm infants: 
Health, neurobehaviour and 
neurophysiology. Acta Paediatr. 
2009;98:1920–1926. doi: 10.1111/j.1651- 
2227.2009.01492.x. 

48. Ohlsson A., Jacobs S.E. NIDCAP: A 
systematic review and meta-analyses of 
randomized controlled trials. Pediatrics. 

2013;131:e881–e893. doi: 
10.1542/peds.2012-2121. 

49. Soleimani F., Azari N., Ghiasvand H., 
Shahrokhi A., Rahmani N., Fatollahierad 
S. Do NICU developmental care improve 
cognitive and motor outcomes for preterm 
infants? A systematic review and meta- 
analysis. BMC Pediatr. 2020;20:67. doi: 
10.1186/s12887-020-1953-1. 

50. Horowitz E.M. Targeting infant 
stimulation efforts. Clin. Perinatol. 
1990;17:184–185. doi: 10.1016/S0095- 
5108(18)30597-9. 

51. Feldman R. Les programmes 
d’intervention pour les enfants prématurés 
et leur impact sur le développement: Et trop 
et pas assez. Devenir. 2002;14:239–263. 
doi: 10.3917/dev.023.0239. 

52. Aita M., De Clifford Faugère G., Lavallée 
A., Feeley N., Stremler R., Rioux É., 
Proulx M.H. Effectiveness of interventions 
on early neurodevelopment of preterm 
infants: A systematic review and meta- 
analysis. BMC Pediatr. 2021;21:210. doi: 
10.1186/s12887-021-02559-6. 

53. Burke S. Systematic review of 
developmental care interventions in the 
neonatal intensive care unit since 2006. J. 
Child Health Care. 2018;22:269–286. doi: 
10.1177/1367493517753085. 

54. Mowery T.M., Kotak V.C., Sanes D.H. The 
onset of visual experience gates auditory 
cortex critical periods. Nat. Commun.
 2016;7:10416. doi: 
10.1038/ncomms10416. 

55. Als H., Duffy F.H., McAnulty G.B., Rivkin 
M.J., Vajapeyam S., Mulkern R.V., 
Eichenwald E.C. Early experience alters 
brain function and structure. Pediatrics. 
2004;113 


