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Abstract
Background: Pediatric in-hospital cardiac arrest (IHCA) is a rare but life-threatening event requiring rapid rhythm recognition and strict adherence to Pediatric Advanced Life Support (PALS) guidelines. In many hospitals with limited resources, pediatric cardiologists are not routinely available during resuscitation events. Consequently, general pediatric physicians are often required to assume advanced leadership roles, including rhythm interpretation and decision-making during cardiopulmonary resuscitation (CPR).
Objective: This study protocol aims to evaluate the performance of general pediatric physicians acting as cardiologists during pediatric CPR, with a specific focus on rhythm recognition accuracy, adherence to PALS algorithms, and execution of critical resuscitation decisions in hospitals with limited pediatric cardiology availability.
Methods: This protocol describes a prospective observational study to be conducted in pediatric wards of hospitals with 50–100 beds where on-site pediatric cardiology services are not consistently available. The study population will include general pediatric physicians participating in pediatric resuscitation events. Data collection will involve structured, non-interventional observation of real pediatric CPR events using standardized checklists. Planned outcome measures include accuracy of rhythm recognition, compliance with PALS protocols, time to key interventions, and overall resuscitation team coordination. Data will be analyzed using descriptive statistics, with comparative analysis planned based on training status where applicable.
Ethical Considerations: At the time of protocol submission, no patients or identifiable healthcare providers are involved, and no clinical data are being collected. Prior to implementation, the full study will be submitted to the appropriate Institutional Review Board (IRB) or Ethics Committee for formal determination in accordance with local regulations.
Expected Impact: The findings generated from this protocol are expected to provide evidence supporting structured PALS training, simulation-based education, and formal recognition of emergency resuscitation roles for general pediatric physicians. The study aims to contribute to improved preparedness, guideline adherence, and pediatric resuscitation outcomes in resource-limited hospital settings.
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1. Background and Rationale
Pediatric in-hospital cardiac arrest (IHCA) is a rare but critical event, with mortality rates ranging from 50% to 55% [1]. Outcomes are influenced by the timing of interventions, team dynamics, and the availability of specialized personnel [5,6]. In many healthcare institutions, particularly smaller hospitals with 50–100 beds, pediatric cardiologists are not always available during emergencies. Consequently, general pediatric physicians often assume the role of “acting cardiologist” within the resuscitation team [2].  
Clinical observations and previous studies indicate that hospitals with specialized pediatric care have better CPR outcomes [3]. Conversely, smaller hospitals or those without dedicated pediatric cardiology services may experience suboptimal resuscitation performance and lower survival rates due to limited expertise and resources [4].  
Recent updates from the American Heart Association (AHA) and the American Academy of Pediatrics emphasize the importance of early recognition, high-quality CPR, and coordinated resuscitation efforts in improving pediatric cardiac arrest outcomes [7,8].  
Simulation-based CPR training has been shown to improve both simulated and real-time resuscitation performance, including chest compression quality and adherence to resuscitation guidelines in pediatric settings [9,10].  
2. Objectives
The primary objective of this study is to evaluate the performance of general pediatric physicians acting as cardiologists during pediatric CPR, with a focus on rhythm recognition and adherence to Pediatric Advanced Life Support (PALS) guidelines. Specifically, the study aims to assess the accuracy of rhythm recognition by general pediatric physicians during pediatric cardiac arrest and to evaluate compliance with PALS protocols during resuscitation events. The research also seeks to identify gaps in knowledge, decision-making, and resuscitation performance among general pediatric physicians. Additionally, the study will determine the impact of mandatory PALS training on clinical competence during pediatric CPR and provide recommendations for integrating emergency roles into clinical privileges for general pediatric physicians in hospitals with limited pediatric cardiology resources.
3. Methods
This manuscript describes a prospective observational study protocol. No data collection, observation, or analysis will be performed at this stage. All procedures and methods outlined are intended for future implementation, pending ethical approval and institutional permissions. The study is planned for pediatric wards of hospitals with 50–100 beds where on-site pediatric cardiology services are not consistently available during emergency situations. These institutions rely on general pediatric physicians to assume advanced resuscitation roles during pediatric in-hospital cardiac arrest events.
The intended study population includes general pediatric physicians (non-cardiologists) who actively participate in pediatric resuscitation events. Physicians eligible for inclusion are those who are involved in pediatric CPR and are authorized to participate in emergency resuscitation. Pediatric cardiologists and physicians not directly involved in resuscitation activities will be excluded from the study.
No data collection, observation, or analysis will be performed at the protocol stage. All data collection procedures described below are for future implementation, pending IRB or Ethics Committee approval. If approved, data collection will involve structured, non-interventional observation of pediatric CPR events using standardized assessment checklists. Observation parameters will include the accuracy of cardiac rhythm recognition, adherence to PALS algorithms, timing of key resuscitation interventions, and overall resuscitation leadership and decision-making. Observers will be trained personnel with expertise in pediatric resuscitation and familiarity with PALS guidelines. Simulation-based preparation of observers will be performed to enhance consistency, as supported by evidence demonstrating improved CPR performance in clinical settings [9].
Inclusion and Exclusion Criteria 
The inclusion criteria for this study will encompass general pediatric physicians who are actively involved in pediatric cardiopulmonary resuscitation (CPR) and are authorized to participate in emergency resuscitation activities. In contrast, pediatric cardiologists and physicians who are not directly engaged in resuscitation events will be excluded from participation. This distinction ensures that the study population accurately reflects the clinical context in which general pediatric physicians assume advanced roles during pediatric cardiac arrest events.
Outcome Measures
Should the study be implemented, the primary outcome will be the accuracy of rhythm recognition during pediatric cardiac arrest. Secondary outcomes will include adherence to PALS protocols, the timing of critical interventions, and the overall performance of the resuscitation process. These measures are designed to provide a comprehensive assessment of both individual and team performance during pediatric CPR events.
Data Analysis
No data analysis will be performed at the protocol stage. If the study is implemented, planned analyses will consist of descriptive statistics summarizing performance outcomes. Comparative analysis based on prior PALS training status may be conducted if the sample size permits. Data analysis will be performed using Excel.
4. Anticipated Outcomes and Impact
This study protocol aims to generate structured evidence on current gaps in rhythm recognition and guideline adherence among general pediatric physicians serving as cardiology leads during pediatric CPR. The findings will inform targeted training initiatives, support the integration of structured PALS education and simulation-based learning, and guide institutional policies related to emergency clinical privileges. By addressing resuscitation performance in hospitals with limited pediatric cardiology resources, the study aims to contribute to improved preparedness, enhanced guideline adherence, and safer pediatric resuscitation practices [7,8,9,10]. 
5. Ethical Considerations
This manuscript describes a study protocol and does not involve the recruitment of patients, the collection of patient data, or the analysis of identifiable healthcare provider information at the time of submission. As such, the protocol does not constitute human subject research during the protocol phase.
Prior to initiation of data collection, the study will be submitted to the appropriate Institutional Review Board (IRB) or Ethics Committee to obtain a formal determination of exemption or ethical approval, in accordance with local and national regulatory requirements.
All future observations will be non-interventional and will not alter or delay patient care. Data collection will focus on anonymized assessment of resuscitation processes and physician performance, with no patient identifiers recorded. All findings will be reported in aggregate to ensure confidentiality.
The study will be conducted in accordance with the principles of the Declaration of Helsinki and applicable institutional research governance policies.
6. Strengths and Limitations
This study protocol has several important strengths. It addresses a clinically relevant and underexplored area in pediatric resuscitation, particularly in hospitals with limited access to pediatric cardiology expertise. The prospective observational design allows for real-time assessment of resuscitation practices without interfering with clinical care. The use of structured observation tools and standardized Pediatric Advanced Life Support (PALS) criteria enhances the consistency and objectivity of data collection. Additionally, the study focuses on practical outcomes such as rhythm recognition accuracy and adherence to resuscitation guidelines, which are directly linked to patient care quality and safety.
However, several limitations are anticipated. The relatively small number of pediatric cardiac arrest events may limit the statistical power and generalizability of findings. As an observational study, the results may also be influenced by unmeasured confounding factors such as team dynamics, individual experience levels, and institutional variability. Furthermore, the presence of observers may introduce a Hawthorne effect, potentially altering physician performance during resuscitation events. Despite these limitations, the study is expected to provide valuable exploratory insights that can inform future larger-scale research and targeted training interventions.
7. Dissemination Plan
The findings of this study will be disseminated through publication in a peer-reviewed medical journal and presentation at relevant pediatric and emergency medicine conferences. Results will also be shared with participating institutions to support local quality improvement initiatives, including enhancements in Pediatric Advanced Life Support (PALS) training and simulation-based education programs. Where appropriate, the study outcomes may contribute to the development of institutional policies regarding clinical privileges and structured roles during pediatric resuscitation. Efforts will be made to ensure that the knowledge generated from this study supports both academic advancement and practical improvements in pediatric emergency care.
8. Conclusion
This study addresses a critical gap in pediatric resuscitation: the performance of general pediatric physicians acting as cardiologists during pediatric CPR in hospitals with limited pediatric cardiology resources. Observational data on rhythm recognition, adherence to PALS protocols, and decision-making will provide valuable insights into current competencies and areas for improvement. By integrating mandatory PALS training, simulation sessions, and quarterly mock drills, this study aims to strengthen physician preparedness, ensure knowledge and skills retention, and enhance pediatric CPR outcomes. The findings are expected to support policy recommendations for formal clinical privileges in emergency pediatric care, ultimately improving patient survival and the overall quality of pediatric resuscitation.
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