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ABSTRACT 

Pediatric emergencies represent a unique and challenging subset of prehospital care, requiring paramedics 

to rapidly recognize and manage life-threatening conditions in children whose anatomy, physiology, and 

clinical presentations differ markedly from adults. Although pediatric cases account for a minority of 

emergency medical service (EMS) calls, they are high-stakes, low-frequency events that demand 

specialized knowledge and skill. Paramedics play a pivotal role during the “golden minutes” of care, 

where timely recognition and intervention can significantly influence outcomes. Common emergencies 

encountered include respiratory distress, seizures, trauma, cardiac arrest, anaphylaxis, and shock. 

Effective management depends on the use of pediatric-specific assessment tools, point-of-care 

diagnostics, and tailored interventions such as airway support, circulatory stabilization, and appropriate 

pharmacological therapy. However, challenges such as limited clinical exposure, variability in training, 

lack of pediatric-sized equipment, and high emotional stress hinder optimal care delivery. Emerging 

innovations, including simulation-based training, telemedicine support, point-of-care ultrasound, and AI-

driven decision aids, hold promise for improving prehospital pediatric emergency outcomes. 

Strengthening standardized pediatric training, ensuring equipment availability, and addressing system-

wide variability are crucial steps toward enhancing paramedic effectiveness in early recognition and 

management of pediatric emergencies. 

Keywords: Paramedics; Pediatric emergencies; Prehospital care; Early recognition; Airway management; 

Pediatric assessment tools; Simulation training; Telemedicine; Point-of-care diagnostics; Pediatric 

outcomes. 

INTRODUCTION 

Pediatric emergencies present unique challenges in prehospital care, marked by distinct epidemiology, 

pathophysiology, and the critical importance of timely intervention. Understanding the role of paramedics 

in these emergencies is vital for improving pediatric outcomes (Jofiro et al., 2018). 

Pediatric emergencies account for a significant, though minority, proportion of prehospital emergency 

medical service (EMS) activations, representing approximately 4.5% to 13% of total ambulance calls 
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depending on the region and study. Trauma is a leading category of pediatric emergencies encountered 

prehospital, particularly in older children and adolescents, with motor vehicle accidents predominating 

trauma cases. Medical emergencies are more common in very young children, with respiratory distress, 

seizures, and infections being frequent causes. Pediatric prehospital mortality remains concerning; for 

example, studies show mortality rates in pediatric emergency settings ranging from 4% to 6%, with 

highest mortality in neonates and infants. The demand for EMS pediatric services peaks during afternoon 

and evening hours and tends to cluster on weekends and summer months (Jofiro et al., 2018). 

Children are not merely “small adults” in emergency care; they differ anatomically, 

physiologically, and developmentally, which necessitates specialized knowledge and approaches. For 

instance, pediatric cardiac emergencies are rare and often rooted in congenital or acquired heart diseases 

distinct from adult coronary artery disease. Respiratory and circulatory compensatory mechanisms also 

differ; children can maintain blood pressure until late stages of shock, meaning clinical signs of 

deterioration may be subtle and rapidly progressive. The airway anatomy, metabolic demands, and 

medication responses vary significantly, requiring tailored assessment and management strategies by 

paramedics trained in pediatric care (Frazier et al., 2011). 

The concept of the "golden minute" is critical in pediatric emergencies, especially in neonates and 

critically ill children. It represents the first 60 seconds after a birth or clinical deterioration, within which 

prompt interventions such as airway management and ventilation are essential to prevent hypoxic injury 

and improve survival outcomes. Studies confirm that even small delays in establishing ventilation or other 

life-saving measures in the golden minute markedly increase mortality and adverse neurological 

outcomes. Given the rapid deterioration that can occur in pediatric patients, early recognition and swift 

intervention by paramedics during these golden minutes is pivotal (Branche et al., 2020). 

Paramedics represent the vanguard of prehospital pediatric emergency care, often being the first 

healthcare providers to engage with critically ill or injured children. Their role spans scene assessment, 

rapid clinical recognition, airway management, medication administration, stabilization, and timely 

transport to definitive care facilities. Despite comprising a minority of EMS calls, pediatric emergencies 

are considered high-stakes, low-frequency events that require paramedics to maintain specialized 

pediatric competencies. Because paramedics are integral to the chain of survival during pediatric 

emergencies, their training, protocols, and confidence in managing pediatric cases directly influence 

patient outcomes (Fowler et al., 2018). 

As the pediatric population presents distinct emergency care challenges with significant 

morbidity and mortality risks, it is crucial to delineate the role of paramedics in early recognition and 

management of pediatric emergencies. This scientific review aims to synthesize current evidence 

regarding paramedic involvement in pediatric prehospital care, emphasizing their critical function in the 

golden minutes. The objective is to highlight best practices, knowledge gaps, and recommendations that 

may enhance paramedic effectiveness and pediatric survival. By understanding the unique pediatric 

physiology and epidemiology within the prehospital context, this review intends to inform future training, 

protocol development, and research tailored to optimizing paramedic-led pediatric emergency 

interventions. 

Pediatric Emergencies in the Prehospital Setting 

Pediatric emergencies in the prehospital setting present unique challenges and require specialized 

recognition and management skills by paramedics due to the distinct anatomical, physiological, and 

pathophysiological characteristics of children compared to adults. Pediatric patients represent a small but 

critical subset of prehospital calls, accounting for about 10-15% of such emergencies, with respiratory 

distress constituting one of the most common reasons for EMS activation in children under two years old. 

Common Pediatric Emergencies Encountered by Paramedics 
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Respiratory Emergencies 

Respiratory distress is the leading category of pediatric emergencies encountered by paramedics. 

Conditions such as asthma exacerbations, croup, and bronchiolitis require immediate assessment and 

intervention due to children's smaller airways and increased vulnerability to airway obstruction. Asthma 

attacks manifest with wheezing, coughing, and shortness of breath often triggered by allergens or 

infections. Croup presents with inspiratory stridor and a barking cough, reflecting upper airway 

inflammation. Bronchiolitis, commonly caused by respiratory syncytial virus, leads to lower airway 

obstruction and increased work of breathing. Early recognition of respiratory distress signs such as 

tachypnea, nasal flaring, retractions, and altered oxygen saturation is essential.  

Paramedics must deliver tailored oxygen therapy using age-appropriate devices (e.g., nasal cannula, 

oxygen mask, or oxygen hood) and consider bag-valve-mask ventilation in severe cases, exercising 

caution given pediatric airway anatomy differences. Pediatric airway management requires continuous 

education to maintain proficiency due to infrequent clinical exposure (Lyng et al., 2022a). 

Cardiac Arrest and Arrhythmias 

Pediatric cardiac arrest in the prehospital setting is rare and fundamentally different from adult arrest 

scenarios, with respiratory failure being the predominant cause rather than primary cardiac events. Initial 

rhythms such as asystole or pulseless electrical activity are more common than ventricular fibrillation. 

Outcomes are generally poorer in prehospital pediatric arrests, with neurological injury being a leading 

cause of mortality. Early initiation of high-quality CPR with age-appropriate chest compression depth and 

rate, minimizing interruptions, and timely AED application is critical. Advanced airway interventions 

should be attempted only if basic airway maneuvers fail, and medication delivery (e.g., epinephrine) must 

follow age-specific dosing protocols. Given the rarity, paramedics often have limited hands-on experience 

with pediatric arrests, underscoring the importance of regular training and protocol updates based on 

current guidelines (Kämäräinen, 2010). 

Trauma 

Trauma accounts for a significant proportion of pediatric prehospital emergencies, including falls, head 

injuries, and road traffic collisions. Pediatric patients have unique physiological characteristics such as 

greater head-to-body ratio and more pliable bones, resulting in different injury patterns compared to 

adults. Critical assessment includes rapid identification of airway, breathing, and circulation compromise, 

neurological status (e.g., Glasgow Coma Scale adjusted for age), and shock signs. Intravenous access and 

fluid resuscitation are more challenging in children, with lower success rates prehospital compared to 

adults. Appropriate pain management, prevention of hypoxia and hypotension (especially in traumatic 

brain injury), and transport to pediatric trauma centers when feasible are essential. Paramedic training 

plays a crucial role in overcoming skill deficits and improving trauma outcomes in children (Cicero et al., 

2025). 

Seizures and Status Epilepticus 

Seizures are common pediatric emergencies requiring prompt recognition and management to prevent 

progression to status epilepticus. Paramedics typically administer benzodiazepines such as intramuscular, 

intranasal, or buccal midazolam as first-line therapy when IV access is unavailable. However, studies 

reveal frequent under-dosing or under-utilization of these medications, indicating a need for improved 

protocols and training. Continuous monitoring of airway and respiratory status during anticonvulsant 

administration is necessary due to risks of respiratory depression. Rapid termination of seizures in the 

prehospital setting can improve outcomes and reduce hospital interventions (Ramgopal & Martin-Gill, 

2023). 
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Anaphylaxis and Allergic Reactions 

Anaphylaxis is a life-threatening allergic emergency that demands immediate intramuscular epinephrine 

administration for successful treatment. Despite established guidelines, prehospital administration rates 

remain suboptimal, with many pediatric patients not receiving epinephrine promptly. Early recognition of 

anaphylaxis symptoms such as airway swelling, difficulty breathing, hypotension, and rapid heart rate is 

vital. Paramedics must maintain readiness to administer epinephrine swiftly and provide supportive care 

measures. Education efforts targeting EMS providers can improve recognition and intervention timing to 

reduce morbidity and mortality (Tiyyagura et al., 2014). 

Shock (Hypovolemic, Septic, Anaphylactic) 

Pediatric shock presents differently than adult shock, often with preserved blood pressure despite severe 

compensation through tachycardia. Types include hypovolemic (e.g., due to dehydration or hemorrhage), 

septic, and anaphylactic shock. Early identification using signs like altered mental status, delayed 

capillary refill, and abnormal vital signs is important. Fluid resuscitation remains a cornerstone of 

treatment, with septic shock requiring careful volume administration (e.g., 40 mL/kg normal saline in the 

first hour). Cardiogenic shock, less common, necessitates more cautious fluid use. Paramedic 

interventions include airway support, fluid therapy, and rapid transport, while recognizing the unique 

compensatory physiology of children (Tiyyagura et al., 2013). 

Toxicological Emergencies 

Accidental ingestions and poisonings are frequent pediatric emergencies necessitating rapid assessment of 

airway, breathing, and circulation. Paramedics must collect a thorough history, including substance and 

timing, while initiating supportive care and consulting poison control centers as needed. Common 

presentations include altered mental status, seizures, respiratory depression, or shock. Early recognition 

followed by decontamination measures and antidote administration when available can be lifesaving. 

Differences in Presentation and Clinical Priorities Compared to Adults 

Pediatric patients differ from adults anatomically, physiologically, and pathologically, influencing 

emergency assessment and management priorities. Their smaller airways increase the risk of obstruction; 

immature immune systems heighten susceptibility to infections; and compensatory mechanisms allow 

maintenance of blood pressure until late in shock, delaying recognition of severity. Moreover, clinical 

signs can be subtle or age-dependent, requiring paramedics to use pediatric-specific assessment tools such 

as the Pediatric Assessment Triangle for rapid evaluation of appearance, work of breathing, and 

circulation. Psychosocial considerations also differ, with high anxiety levels affecting both child and 

caregiver, influencing communication and intervention success. These distinctions necessitate paramedic 

training focused on pediatric-specific knowledge and skills to optimize early recognition and appropriate 

management of pediatric emergencies in the prehospital setting (Dowling, 2023). 

Role of Paramedics in Early Recognition and Management of Pediatric Emergencies 

Paramedics play a critical role in the early recognition and management of pediatric emergencies, where 

rapid assessment and identification can be lifesaving given the unique physiological and communication 

challenges presented by children. Pediatric patients often present with subtle signs of deterioration that 

require paramedics to be highly skilled in pediatric assessment and decision-making to facilitate timely 

intervention and transport to appropriate care. 

Importance of Rapid Assessment and Identification 

Early recognition of critically ill or injured children by paramedics is essential for initiating prompt 

management and improving outcomes. Children have physiological compensatory mechanisms that can 

mask early signs of deterioration, causing them to appear stable until sudden collapse occurs. Rapid and 
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accurate assessment ensures that subtle indicators of clinical decline are identified, enabling fast 

activation of advanced clinical interventions or expedited transport to specialized pediatric facilities. 

Pediatric Assessment Tools Used by Paramedics 

1. Pediatric Assessment Triangle (PAT) 

The PAT is a widely endorsed rapid visual and auditory assessment tool designed for prehospital 

care providers to quickly evaluate children’s overall condition within seconds without medical 

equipment. It assesses three components: appearance, work of breathing, and circulation to the 

skin to stratify the severity of illness or injury. PAT helps paramedics determine urgency and 

guides initial management decisions in the field. Its simplicity and speed make it ideal for 

emergency scenarios with limited time and resources (Tørisen et al., 2024). 

2. Pediatric Early Warning Scores (PEWS) 

PEWS are scoring systems incorporating vital signs and behavioral changes to predict clinical 

deterioration in children. These scores provide an objective framework for paramedics to 

systematically detect early signs of worsening respiratory, cardiovascular, or neurological 

function. While PEWS are more commonly used in-hospital, adapted versions for prehospital use 

help paramedics in monitoring and communicating pediatric patient status over time (Lambert et 

al., 2017). 

3. Glasgow Coma Scale Modifications for Children 

The Pediatric Glasgow Coma Scale (PGCS) modifies the adult version to assess consciousness 

level in infants and children by scoring eye, verbal, and motor responses appropriate to age. 

Paramedics utilize PGCS to evaluate neurological status in pediatric trauma or altered mental 

status cases, aiding in diagnosis and triage decisions (Tørisen et al., 2024). 

Recognition of Subtle Signs of Deterioration in Children 

Unlike adults, children can maintain stable vital signs despite significant distress, making recognition of 

subtle clues such as altered behavior, skin color changes, work of breathing, and caregiver concerns vital. 

Experienced paramedics develop clinical intuition or “gut feeling” that complements observational tools 

for early detection. Recognizing these nuanced signs helps prevent progression to critical illness in the 

prehospital setting (Jensen et al., 2021). 

Challenges in Communication and Assessment 

Paramedics face substantial challenges while assessing pediatric patients who may be nonverbal or too 

frightened to cooperate. They often rely on caregiver-reported symptoms, which may be incomplete or 

inaccurate. Communication barriers necessitate patience, tailored interview techniques, and observation 

of nonverbal cues to obtain an accurate clinical picture. These challenges underscore the need for 

specialized pediatric training for paramedics. 

Integration of Point-of-Care Diagnostics 

Point-of-care diagnostic tools enhance paramedics’ ability to assess pediatric emergencies objectively and 

guide management onsite. Devices commonly used include: 

• Pulse oximetry to measure oxygen saturation, crucial for detecting hypoxia early. 

• Glucometry to check blood glucose levels, important in altered mental status or sepsis. 

• Capnography for monitoring ventilation effectiveness during respiratory distress or cardiac arrest. 
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• Emerging use of point-of-care ultrasound (POCUS) assists in rapid diagnosis of conditions such 

as pneumonia, cardiac tamponade, or trauma-related internal injury, although its application by 

paramedics is still evolving (Bellini et al., 2024). 

Prehospital Management of Pediatric Emergencies 

Airway and Breathing 

Pediatric airway anatomy differs significantly from adults and poses unique challenges in emergency 

management. Children have smaller airways with a proportionally larger tongue, a higher and more 

anterior larynx (opposite C2-C3), a funnel-shaped larynx with the narrowest point at the cricoid cartilage 

rather than the vocal cords, a longer and stiffer U-shaped epiglottis, angled vocal cords, a highly 

compliant trachea, and a relatively large head causing natural neck flexion in supine position that may 

obstruct the airway (head larger causing flexion, large tongue, high larynx, narrow cricoid, short trachea). 

The smaller airway diameter increases resistance and susceptibility to obstruction, and the shorter trachea 

increases risk of right mainstem intubation (Holzki et al., 2018). 

Paramedics use airway adjuncts like oropharyngeal and nasopharyngeal airways to assist in maintaining 

patency. Bag-valve-mask (BVM) ventilation is critical for rescue ventilation when spontaneous breathing 

is inadequate. Self-inflating BVMs are preferred in resuscitations, with mask size chosen to fit infants and 

children (450 mL bags for infants and small children, 1000 mL for larger kids). A tight mask seal covering 

the mouth and nose is essential, and a clear mask allows visualization of lip color and exhalation signs. 

Oxygen delivery aims to maintain saturation above 92-94%, calming the child to reduce respiratory 

distress is important (Choi & Lee, 2012). 

Advanced airway management such as supraglottic airway device (SAD) use and endotracheal intubation 

(ETI) may be within paramedic scope depending on the jurisdiction. SADs are indicated in cardiac arrest 

and respiratory arrest without reversible causes. ETI in pediatrics is a high-stakes, rarely performed skill 

requiring ongoing training to maintain competency. Importantly, research suggests prehospital ETI does 

not improve survival compared to BVM ventilation, highlighting the need to use the least invasive 

effective method whenever possible (Lyng et al., 2022a). 

Management of respiratory distress includes recognition and treatment of asthma (bronchodilators and 

corticosteroids), bronchiolitis (supportive care with suctioning, oxygen, hydration), and croup 

(corticosteroids such as dexamethasone and nebulized epinephrine). Oxygen is titrated to maintain 

saturations >92%. Intubation or non-invasive ventilation is reserved for respiratory failure (Cutrera et al., 

2017). 

Circulation and Hemodynamic Support 

Establishing vascular access rapidly is vital in pediatric hemodynamic emergencies. Intraosseous (IO) 

access is recommended when IV access is difficult or delayed since it can be secured quickly with high 

success. IO access is associated with shorter time to access and may reduce mortality in septic shock 

patients compared to IV access alone (El-Nawawy et al., 2018). 

Fluid resuscitation for pediatric shock follows protocols of rapid administration of isotonic fluid 

boluses, typically 20 mL/kg over 5 minutes, repeated as needed with ongoing reassessment. Early goal-

directed therapy to reverse shock improves morbidity and mortality, with attention to avoiding fluid 

overload. Recognition of pediatric cardiac arrest leads to initiation of high-quality CPR, early 

defibrillation if indicated, and epinephrine administration (0.01 mg/kg IV/IO every 3-5 minutes). These 

advanced resuscitation interventions follow pediatric advanced life support (PALS) protocols (Gupta & 

Sankar, 2023). 
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Sepsis recognition is crucial in prehospital care. Paramedics should identify clinical signs and initiate 

sepsis bundles, including prompt oxygenation, fluid resuscitation, vascular access, and early hospital 

notification (Aa et al., 2018). 

Neurological Emergencies 

Seizure management involves administering benzodiazepines (such as midazolam or lorazepam) to 

terminate seizures promptly and protecting the airway from obstruction. Airway management is critical 

during and after seizures (Lyng et al., 2022). 

Hypoglycemia should be recognized by altered mental status and treated with rapid glucose 

administration via oral, buccal, or IV routes.(Lyng et al., 2022) Head trauma emergencies require early 

recognition of signs (altered consciousness, focal deficits) and stabilization maintaining airway, breathing, 

and circulation. Spinal precautions and monitoring for increased intracranial pressure are essential. 

Trauma and Special Considerations 

Pediatric trauma triage considers mechanism, injury severity, and physiological responses recognizing 

that children have different trauma patterns than adults. Immobilization techniques include proper head 

and spine stabilization, often with pediatric-specific spinal collars and backboards, as well as splinting 

fractures carefully to avoid neurovascular compromise. Physiological differences in pediatric trauma 

include greater cardiovascular compensation capacity masking shock until decompensation, higher 

metabolic rates, and susceptibility to hypothermia. Paramedics should be alert for non-accidental injury 

(child abuse) signs such as inconsistent history, bruising in non-mobile infants, and multiple injuries in 

various healing stages (Oude Alink et al., 2022). 

Allergic Reactions/Anaphylaxis 

Rapid recognition of anaphylaxis is based on clinical signs like airway swelling, respiratory distress, 

hypotension, and skin manifestations. Epinephrine auto-injectors are the first-line treatment and 

paramedics must be skilled in their administration and in educating caregivers about their use. Airway 

precautions are critical in rapidly progressing anaphylaxis, and advanced airway interventions may be 

required if obstruction worsens (Lyng et al., 2022). 

Toxicological and Other Medical Emergencies 

Common pediatric poisonings include medication overdoses and household substances. Prehospital 

management focuses on rapid assessment, supportive care, and decontamination methods such as 

activated charcoal when indicated. Early hospital notification and transport are key (Oude Alink et al., 

2022). 

Training and Competencies of Paramedics in Pediatric Emergencies 

Paramedics play a critical role in the early recognition and management of pediatric emergencies. Their 

training and competencies in pediatric care vary widely, influenced by standardized curricula, specialized 

certifications, simulation-based education, and systemic gaps and inconsistencies across EMS systems. 

The foundational paramedic education includes standard curricula that cover pediatric components 

embedded within broader emergency medical training. The National Standard Curriculum, as adopted in 

many regions, integrates pediatric assessment, airway management, pharmacology, and emergency care 

alongside adult care principles. Learning objectives emphasize clinical anatomy and physiology, 

pharmacology, infection control, and both basic and advanced interventions tailored for pediatric patients 

(including intravenous and intraosseous access and intramuscular injections). Despite these inclusions, 

pediatric training remains a small fraction of the overall curriculum and is often challenged by the rarity 

of pediatric emergencies relative to adult cases in prehospital settings (Thim et al., 2022a). 
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Specialized Pediatric Training and Certifications 

To address the complexity of pediatric emergencies, paramedics often seek specialized training and 

certifications designed to enhance pediatric competence and confidence. Prominent programs include: 

• Pediatric Advanced Life Support (PALS): Developed by the American Heart Association, PALS 

provides in-depth training on managing respiratory distress, shock, and cardiopulmonary arrest in 

infants and children. It blends case-based lectures, interactive scenarios, and hands-on skills 

practice following the latest guidelines for pediatric advanced life support. 

• Advanced Pediatric Life Support (APLS): A similar program offered by pediatric organizations 

targeting emergency recognition and stabilization of ill or injured children. 

• Pediatric Education for Prehospital Professionals (PEPP): Created by the American Academy of 

Pediatrics, PEPP is tailored for prehospital providers, including paramedics, covering pediatric 

assessment and emergency interventions. The curriculum employs a hybrid model combining 

online learning with practical hands-on sessions. 

• Emergency Pediatric Care (EPC): A course focusing on the recognition and management of 

pediatric emergencies, emphasizing practical skills relevant in the prehospital environment. 

These certifications provide paramedics with the cognitive and psychomotor skills essential to address 

pediatric emergencies effectively, often through scenario-based and case-oriented training that fosters 

decision-making and interprofessional communication skills. 

Simulation-Based Training for Rare but Critical Emergencies 

Simulation-based training is increasingly recognized as a vital educational strategy to prepare paramedics 

for high-acuity, low-frequency pediatric emergencies. Pediatric simulations recreate the chaotic and 

complex environment of pediatric out-of-hospital emergencies, using high-fidelity manikins capable of 

physiological response simulation, realistic sounds, and movements. This immersive training helps 

mitigate anxiety paramedics report when responding to pediatric calls by improving clinical skills, team 

performance, timely diagnosis, and adherence to guidelines. Studies show that repetitive simulation 

sessions can improve retention of emergency skills for months and potentially impact survival rates in 

real emergencies. The scenarios often focus on airway management, respiratory distress, shock, and 

cardiac arrest, reflecting the critical needs typical of pediatric emergencies. Simulation also provides a 

safe learning environment where paramedics can hone rare but life-saving interventions without risking 

patient safety (Thim et al., 2022). 

Gaps in Training and Variability Across EMS Systems 

Despite advancements, significant gaps and variability remain in pediatric emergency training among 

paramedics and EMS systems. Research indicates suboptimal previous pediatric training, inconsistent 

continuing education, and limited clinical exposure contribute to knowledge deficits and skill decay over 

time, jeopardizing the quality of pediatric prehospital care (Brown et al., 2017). 

Geographic and organizational differences in EMS protocols and training standards further complicate 

uniform pediatric readiness. Some systems mandate regular recertifications and incorporate pediatric-

specific quality assurance, whereas others lack formal pediatric competencies or use outdated curricula. 

Additionally, EMS clinicians frequently report deficiencies in training related to pediatric airway anatomy 

and respiratory pathophysiology, management of special healthcare needs children, and the use of 

advanced technologies in pediatric care. Recommendations from expert bodies emphasize the need for 

recurring pediatric education integrated with quality management, case-based feedback, interdisciplinary 

collaboration, and systemic efforts to ensure EMS providers maintain proficiency and confidence in 

pediatric emergency care.(Garrelfs et al., 2025) 
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Systems of Care and Protocol Variability in Pediatric Emergency Care by Paramedics 

Emergency medical services (EMS) protocols for pediatric emergency recognition and management 

exhibit considerable variability both regionally and nationally, reflecting differences in healthcare 

infrastructure, training standards, and resource availability. In the United States, recognition programs for 

pediatric readiness among EMS agencies vary by state, with some states having formalized pediatric 

emergency care coordinators who oversee pediatric care integration and education within EMS systems, 

while others lack these dedicated roles. This variability in pediatric protocol availability and 

implementation often leads to differences in the quality of early pediatric emergency care delivered by 

paramedics across regions. 

Internationally, differences in the scope of paramedic practice markedly affect pediatric care delivery. In 

countries such as Australia and the US, paramedic educational pathways range from vocational-based 

training to university degrees, resulting in heterogeneity in pediatric emergency knowledge and skills. 

Some paramedic workforces possess expanded scopes that include advanced pediatric assessment and 

interventions, while others function primarily as transport providers with limited pediatric-specific 

competence. The relative infrequency of pediatric emergencies in prehospital settings contributes to 

paramedic discomfort and potential treatment errors in this population, underscoring the need for 

standardized, ongoing pediatric education and competency assessments globally. 

A notable challenge in pediatric prehospital care is the disparity between urban and rural EMS systems. 

Rural areas face logistical barriers such as long transport distances, limited EMS and hospital resources, 

and poorer infrastructure. These factors contribute to longer prehospital times for pediatric patients in 

rural settings, which may exacerbate clinical instability in critically ill children. Conversely, urban EMS 

systems often benefit from closer proximity to pediatric tertiary care centers and better resource 

allocation. Addressing these rural-urban inequities requires targeted training, resource investments, and 

innovative strategies to ensure equitable pediatric emergency care access. 

Integration of paramedic services with specialized pediatric transport teams and tertiary care centers 

forms a crucial link in the pediatric emergency care continuum. Specialized pediatric transport teams, 

staffed with personnel trained in pediatric critical care and transport medicine, demonstrate better 

outcomes and fewer adverse events during interfacility transfers compared to non-specialized teams. 

Paramedics who initially stabilize and identify pediatric patients requiring higher-level care facilitate 

timely transfers to tertiary centers, coordinating closely with transport teams to optimize patient outcomes 

(Lee et al., 2018). 

Emerging technologies such as telemedicine and online medical direction increasingly enhance pediatric 

prehospital care. Real-time communication with physician medical directors provides paramedics with 

expert support during pediatric emergencies, improving decision-making and care quality. The 

introduction of video telemedicine fosters closer interaction between EMS providers and pediatric 

specialists, facilitates remote assessment, and enables better resource utilization by potentially reducing 

unnecessary transfers. Telemedicine programs have shown acceptance by caregivers and clinicians alike, 

highlighting the promise of digital health innovations in bridging gaps in pediatric emergency 

management (Alansari et al., 2025). 

Outcomes of Paramedic-Led Interventions in Pediatric Emergencies 

Mortality and morbidity outcomes linked to prehospital paramedic care in pediatric emergencies 

demonstrate a complex relationship with early intervention quality and timing. Studies show that 

paramedic involvement significantly influences survival and morbidity, especially in critical conditions 

such as out-of-hospital cardiac arrest (OHCA) and pediatric trauma. Paramedic care with focused early 

recognition and management can improve outcomes by stabilizing the patient and reducing delays to 

definitive care. Multiple data sources and registries indicate that paramedic interventions in pediatric 
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OHCA and trauma cases have measurable effects on survival rates and morbidity reduction. For example, 

a large Canadian cohort study reported that common paramedic procedures included oxygen 

administration, cardiac monitoring, and immobilization, with low rates of airway management and 

intravenous medications due to skill maintenance challenges in pediatric patients. In pediatric trauma, 

recent findings challenge the traditional emphasis on the "Golden Hour," suggesting mortality is lowest 

with prehospital times around 30 to 45 minutes, reflecting an optimal balance between timely transport 

and quality on-scene care. Importantly, treatment at pediatric trauma centers, often facilitated by 

paramedic triage and transport decisions, correlates with reduced mortality and morbidity (Rickenbach et 

al., 2024). 

Case Studies and Registry Data 

Registry analyses provide insight into survival outcomes linked to paramedic-led early interventions. A 

landmark study on pediatric cardiac arrests recognized that spending 10 to 35 minutes on scene 

performing quality CPR and medical interventions like intravenous fluid administration improved 

survival, particularly among adolescents. Advanced airway procedures and resuscitation drugs were not 

significantly associated with improved survival in this cohort, highlighting the critical role of consistent 

basic and advanced life support measures performed by paramedics. Trauma registries show that most 

pediatric EMS calls involve trauma cases where early immobilization and airway management are crucial. 

However, the opportunity for advanced life support procedures is rare and skill-dependent (Seid et al., 

2012). 

Impact on Hospital Admission Severity 

Early paramedic interventions influence the severity of illness or injury at hospital admission. Studies 

reveal that well-executed prehospital care can mitigate the progression of critical states, potentially 

reducing the need for intensive care unit admissions. Systematic reviews emphasize that prehospital 

pediatric trauma care aims not only for rapid transport but also for stabilizing airway, breathing, and 

circulation to diminish injury-related physiological compromise before hospital arrival. Efficient 

paramedic interventions in respiratory distress and seizure cases reduce complications and improve 

clinical outcomes upon admission. Conversely, delays or insufficient on-scene care may increase hospital 

admission severity, underscoring the importance of paramedic training and protocols tailored to pediatric 

emergencies (Leyenaar et al., 2018). 

Role in Reducing Delays to Definitive Care 

Paramedics play a pivotal role in minimizing delays between the onset of pediatric emergencies and 

definitive hospital care. Their ability to recognize pediatric emergencies rapidly, initiate early treatment, 

and triage patients to appropriate centers is fundamental to improving survival and recovery odds. The 

concept of the "Three Delays Model" applied to pediatric injury care illustrates how delays in seeking and 

receiving care at referral centers worsen outcomes, and paramedics mitigate these delays by direct 

transport and liaison with hospitals. Furthermore, strategic deployment of paramedic units and training to 

reduce false alarms and improve response times optimizes the prehospital phase, reducing time lost before 

definitive care. Innovative approaches such as on-scene resuscitation within optimized time windows 

(e.g., 10-35 minutes) before transport have demonstrated enhanced outcomes in pediatric cardiac arrest 

cases (Keating et al., 2022). 

Challenges and Barriers 

Recognition Barriers 

Pediatric emergencies often present with subtle or non-specific symptoms that can be difficult to 

recognize. Paramedics face challenges in obtaining a reliable history from distressed children or anxious 

caregivers, complicating assessment accuracy. Many paramedics report inadequate pediatric-specific 
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training, which hinders recognition and confidence in managing pediatric emergencies effectively 

(Cushman et al., 2010). 

Emotional and Psychological Stress 

Pediatric emergencies cause significant emotional and psychological stress for paramedics. Providers 

frequently identify with the child patient, sometimes seeing their own children in distressing scenes, 

which increases anxiety and may negatively impact clinical judgement. This stress is recognized as a 

major contributor to prehospital pediatric safety events and errors, often exacerbated by limited exposure 

to critically ill children in practice (Guise et al., 2017). 

Equipment Limitations 

Prehospital environments often suffer from a shortage of appropriate pediatric-sized equipment. Many 

EMS systems lack complete pediatric emergency sets, including appropriately sized airway devices, bag-

valve masks, and medication dosing tools. This equipment scarcity and dosing complexity present 

tangible barriers to optimal pediatric emergency care (Toida & Muguruma, 2020). 

Variability in Exposure 

Pediatric emergencies represent a small fraction (8.9-13%) of EMS calls, leading to limited clinical 

exposure for most paramedics. This lack of routine experience with critically ill children limits skill 

retention and confidence, despite the high stakes involved in pediatric critical care situations 

(Hetherington & Jones, 2021). 

Emerging Innovations and Future Directions 

Point-of-Care Ultrasound (POCUS) 

POCUS is increasingly integrated into paramedic practice for real-time assessment in pediatric 

emergencies. Training programs enable paramedics to obtain and interpret ultrasound images to assess 

cardiac activity, lung pathology, and vascular status at the scene, which can lead to improved decision-

making and tailored interventions before hospital arrival (Kreiser et al., 2022). 

Artificial Intelligence (AI) Decision Support Tools 

AI-based clinical decision support systems are emerging to aid paramedics in recognizing pediatric 

emergencies and guiding management. Machine learning models can improve diagnostic accuracy and 

reduce errors by providing evidence-based recommendations and risk stratification tailored to pediatric 

patient data. However, AI integration remains in early stages and requires robust pediatric datasets for 

validation (Ramgopal et al., 2023). 

Pediatric-Specific Prehospital Triage Algorithms 

Tailored triage algorithms designed specifically for pediatric patients, such as the JumpSTART system, 

enhance early identification and prioritization of critically ill children in mass casualty or high-demand 

scenarios. Ongoing research compares various pediatric triage tools to optimize sensitivity and specificity, 

balancing resource use with acuity needs (Tawil et al., 2023). 

Expanded Community Paramedicine Models 

Community paramedicine programs are increasingly including pediatric populations, focusing on chronic 

illness management, post-discharge follow-up, and preventive care. These models promote continuity of 

care for children with asthma, diabetes, or complex medical needs and reduce unnecessary emergency 

visits by early intervention and home-based monitoring (Hetherington & Jones, 2021). 
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Paramedic Role in Public Health Education and Prevention 

Paramedics are playing a growing role in public health initiatives targeting injury prevention and disease 

management in children. Education programs focusing on topics such as injury prevention, asthma 

control, and vaccination awareness leverage paramedics' community presence and trust to improve 

pediatric health outcomes outside emergency settings (Hetherington & Jones, 2021). 

CONCLUSION 

Paramedics are essential frontline providers in pediatric emergency care, where early recognition and 

prompt management can mean the difference between survival and adverse outcomes. Their role extends 

beyond stabilization to encompass critical decision-making, effective communication with caregivers, and 

coordination of timely transport to definitive care. Despite significant challenges, including low exposure 

frequency, training gaps, emotional stress, and equipment limitations, paramedics remain integral to the 

pediatric chain of survival. Addressing these barriers through standardized pediatric curricula, ongoing 

simulation-based education, enhanced system protocols, and integration of new technologies will 

strengthen the preparedness and confidence of paramedics. Future directions should focus on harmonizing 

EMS protocols, reducing disparities between rural and urban settings, and expanding the scope of 

paramedics through innovative models such as community paramedicine. By improving competencies, 

resources, and system-level support, paramedics can continue to advance their vital role in reducing 

morbidity and mortality in pediatric emergencies. 
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