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Abstract

Congenital Heart Disease (CHD) is a structural heart abnormality commonly found in newborns. This condition often
causes physiological instability, such as respiratory distress, thermoregulation, and feeding difficulties. The
management of CHD often requires intensive medical intervention, but a non-pharmacological approach can be an
effective complement to improve the infant's physiological stability. One such non-pharmacological intervention that
has proven effective is Kangaroo Mother Care (KMC). KMC involves skin-to-skin contact between the infant and the
parent, which provides various benefits, including stabilization of body temperature, respiration, and heart rate, as well
as reducing stress in the infant. The purpose of this article is to analyse the application of KMC to the physiological
stability of infants with CHD. This case analysis shows that KMC can be a safe and effective nursing intervention to
improve the outcomes of physiological stability in infants with CHD, as part of a holistic nursing care approach.
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Introduction

Congenital Heart Disease (CHD) is the most common congenital anomaly, with a prevalence of about 8-10 per 1,000
live births (Babatunde et al., 2024). Infants with CHD often face significant physiological challenges, including hypoxia,
feeding difficulties, and unstable body temperature (Norman et al., 2022). These conditions can hinder growth and
development, as well as increase the risk of morbidity and mortality. The management of CHD generally involves
pharmacological and surgical approaches. However, non-pharmacological interventions also play an important role in
holistic nursing care. One method that has received widespread attention is Kangaroo Mother Care (KMC). KMC,
initially developed for premature infants, is now applied to various conditions, including infants with CHD (Lisanti et al.,
2020). The principle of KMC is skin-to-skin contact between the infant and the parent, which mimics the uterine
environment and provides a sense of security for the infant (Chan et al., 2016). The benefits of KMC have been widely
documented, including physiological Stability: KMC is proven effective in maintaining the infant's body temperature
(Gajula et al., 2024), stabilizing heart rate and respiration, and increasing oxygen saturation. KMC helps regulate sleep,
improves feeding patterns, and accelerates weight gain. KMC reduces stress in infants, which can trigger an increase
in afterload and worsen cardiac output (Cristébal et al., 2022). By reducing stress, KMC can have a protective effect on
the infant's cardiovascular system. KMC enhances the bonding between parents and infants, and increases parents'
self-confidence in caring for their child.

This study focusing on KMC as a holistic, non-pharmacological approach to enhancing physiological stability
in infants with CHD is profoundly important for several critical reasons, primarily due to its potential to revolutionize
supportive care in a highly vulnerable patient population. Infants with CHD often face complex challenges, including
poor thermoregulation, frequent desaturation episodes, high metabolic demands, and prolonged hospital stay in
sterile, isolated environments. Traditional intensive care, while necessary, can introduce significant stressors and
separation trauma. KMC—which involves sustained skin-to-skin contact between the infant and a parent—offers a
countermeasure by naturally regulating the infant's temperature, stabilizing heart rate and respiratory patterns, and
conserving energy (Chen et al., 2022). By demonstrating KMC's efficacy in stabilizing these physiological parameters,
the study moves beyond its established role for premature infants to address the unique instability faced by cardiac
babies, offering a humanizing intervention that directly supports the fragile balance of their cardiovascular and
respiratory systems. The second key factor underscoring the study's significance lies in its potential to improve
neurodevelopmental outcomes and the overall quality of life for these infants and their families. CHD is frequently
associated with an increased risk of developmental delays, anxiety, and depression in parents due to the intense
stress of caring for a sick child (Forde et al., 2020). KMC is not merely a clinical technique; it is a family-centered
intervention that promotes deep parental bonding, enhances parental confidence, and reduces maternal stress and
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anxiety, creating a therapeutic alliance between the family and the care team (Toma, 2003). By encouraging parents to
actively participate in stabilizing their infant's condition, the study reinforces their critical role in healing, which is vital
for long-term emotional and psychological well-being (Boadu et al., 2025; Cai et al., 2022). Proving that KMC provides
superior physiological stability may translate directly into shorter intensive care unit (ICU) stays, reduced exposure to
hospital-acquired infections, and a more nurturing environment, ultimately mitigating the long-term emotional and
developmental burdens associated with early life cardiac illness.

Finally, the study carries immense practical and policy implications for global paediatric cardiac care. If KMC
is validated as a safe and effective adjunctive therapy, it offers a cost-effective and accessible model of care that is
particularly relevant for resource-limited settings where specialized cardiac care infrastructure may be scarce.
Integrating KMC into the standard protocol for infants awaiting surgery or recovering from cardiac interventions could
standardize a compassionate approach that relies on the innate healing power of human contact rather than expensive
technology alone. The evidence generated by this research will empower healthcare policymakers, particularly nurses
and neonatologists, to champion the wider implementation of KMC guidelines, shifting the paradigm of care from
purely technology-dependent management toward a more holistic, developmental, and family-inclusive model,
thereby setting a new, higher standard for humanized paediatric cardiac care worldwide.

Case Description

This article's writing is based on a case analysis of an infant with CHD who was a patient at Tidar Hospital in Magelang
City. The purpose of this analysis was to evaluate the effectiveness of KMC in improving the baby's physiological
stability. Data was collected through direct observation, interviews with the parents and nurses, and a review of
relevant literature. The implementation steps for KMC in this particular case were as follows: Preparation: First, it was
ensured that the infant's condition was medically stable and the parent was clean and healthy. A quiet, clean, and
warm environment (with a room temperature of 24-26°C) was also prepared. Implementation: The parent wore loose-
fitting clothing, while the baby was dressed only in a diaper and a hat. The infant was then placed vertically on the
parent’s chest, with their head slightly tilted upwards to ensure an unobstructed airway. The baby's body was in direct
contact with the parent's skin, and a blanket was placed over the baby's back for warmth. Duration: KMC was
performed for at least 60 minutes per session to achieve optimal benefits. Monitoring: Throughout the KMC session,
nurses and parents regularly monitored the infant's vital signs. The patient is an 11-day-old female infant diagnosed
with CHD of the type Atrial Septal Defect (ASD) Il with Patent Ductus Arteriosus (PDA), who was admitted to Tidar
Hospital in Magelang City. Before the implementation of KMC, the infant often experienced fluctuations in heart rate
and respiration, as well as other signs of physiological instability. Clinical assessment data showed the infant had
dyspnoea (shortness of breath), with a rapid respiratory rate (RR=65x/minute) and increased heart rate (Pulse =
165x/minute). Other signs found were hepatomegaly (liver palpable 3 cm below the right costal arch) and a Capillary
Refill Time (CRT) of 3 seconds, which indicates suboptimal tissue perfusion. The infant's oxygen saturation (SpO,) was
97% with the help of 1 liter/minute of oxygen, indicating a dependency on external support to maintain oxygenation.

Discussion

The application of KMC in this case of an infant with CHD vyielded significant positive results, directly correlating with
the improvements in the patient's condition described in the case description. The infant, who was previously fussy
and physiologically unstable, showed a marked positive response after receiving the KMC intervention. Over the
course of three days, the baby's clinical condition showed notable improvements. The respiratory rate (RR) decreased
from 62x/minute to 48x/minute, and oxygen saturation (SpO,) stabilized at 97% with minimal oxygen support,
indicating a significant improvement in cardiorespiratory stability. Peripheral perfusion also improved, as evidenced by
a better CRT, which shortened from 3 seconds to 2 seconds. The infant's hemodynamic status became more stable,
with the heart rate dropping from 165x/minute to 150x/minute, signalling a reduced cardiac workload. Furthermore, a
slight weight gain from 3,225 grams to 3,228 grams was observed, suggesting an improvement in nutritional intake and
metabolism. The effectiveness of KMC can be explained through several complex physiological and neurological
mechanisms. The intense and continuous skin-to-skin contact triggers the release of oxytocin and endorphins in both
the infant and the parent (Koreti & Gharde, 2022). Oxytocin, known as the "love hormone," has a calming effect and
reduces the stress response, as proven by a decrease in cortisol levels. This stress reduction is crucial for infants with
CHD, as a stress response can increase oxygen demand and cardiac afterload, potentially worsening their
cardiovascular condition. Additionally, the tactile stimulation from the skin-to-skin contact stimulates the vagus nerve,
which plays a vital role in regulating heart rate and respiration, thereby explaining the stabilization of the infant's vital
signs (Narciso et al., 2022).

From a psychosocial perspective, KMC provides benefits that traditional care methods, such as incubators,
cannot. Traditional care often separates infants from their parents, which can cause anxiety and feelings of
helplessness. In this case, the infant's parents, who initially reported high levels of anxiety, showed a significant
increase in self-confidence and emotional bonding (Lutkiewicz et al., 2020; O'Dea et al., 2023; Tognasso et al., 2022).
The patient's mother felt a stronger connection with her child, was happy to be actively involved in the care process,
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and was able to perform KMC with the guidance of nurses. This is a clear indicator of the success of this holistic
approach. The clinical outcomes achieved in this case are strongly supported by various scientific literature, alighing
with evidence-based practice. KMC effectively lowers the respiratory rate (RR), stabilizes oxygen saturation (SpO,),
improves peripheral perfusion, and enhances maternal attachment while reducing stress. These findings are
consistent with the results observed in this case. Furthermore, the scientific literature confirms that KMC is a safe
intervention for infants with CHD in cardiac intensive care units, and no complications were found during its
application in this case. While this case analysis presents promising results, it is important to acknowledge its
limitations. The findings are based on a single case and may not be widely generalizable. Therefore, further research
with a larger sample and a stronger research design, such as a Randomized Controlled Trial (RCT), is needed to
statistically confirm the effectiveness of KMC in a more diverse population of CHD infants. Future studies could also
explore the optimal duration and frequency of KMC for infants with different types of CHD and its long-term impact on
growth and neurocognitive development.

Conclusion

KMC is established as an effective and safe non-pharmacological intervention proven to significantly improve the
physiological stability of infants with CHD. Its application successfully stabilizes body temperature, heart rate, and
respiration, while also substantially reducing stress levels in infants through essential physiological mechanisms like
vagus nerve stimulation and oxytocin release. Furthermore, KMC delivers crucial psychosocial benefits for parents,
notably strengthening the parent-infant bond and mitigating parental anxiety. Given this evidence, KMC is strongly
recommended for integration into the standard nursing care plan for CHD infants to optimize both health outcomes
and quality of life. Moving forward, however, future studies are essential to enhance our implementation strategy:
research must focus on assessing long-term neurodevelopmental outcomes, establishing the optimal duration and
frequency of KMC based on specific CHD lesions, undertaking deeper biomarker analysis of inflammatory and stress
pathways, evaluating feasibility in resource-constrained settings, and exploring the positive impact of involving fathers
and extended family members in providing this vital care.
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