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Abstract: 

Background: Paramedics are at the frontline of crisis and disaster response, providing urgent medical care under 

extreme conditions. Their roles have expanded significantly in recent years, encompassing triage, advanced life 

support, and coordination during mass casualty incidents. 

Objective: To systematically review the literature assessing the effectiveness and impact of paramedic interventions 

in crisis and disaster management scenarios. 

Methods: A systematic review was conducted using PRISMA guidelines. Databases searched included PubMed, 

Scopus, Web of Science, and CINAHL for articles published between 2016 and 2024. Inclusion criteria focused on 
studies assessing paramedic roles in natural disasters, pandemics, terrorist attacks, and large-scale emergencies. 

Results: Out of 2,317 records, 38 studies met the inclusion criteria. Findings suggest that well-trained paramedics 

significantly improve survival rates, reduce time to definitive care, and enhance the efficiency of emergency response 

systems. However, variability in training, protocols, and equipment across regions was noted as a limiting factor. 

Conclusion: Paramedics play a critical role in disaster and crisis management, but standardized training and 

international coordination are essential to optimize their impact. 

Keywords: Paramedics, emergency response, crisis management, disaster intervention, prehospital care, systematic 

review 
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INTRODUCTION: 

The increasing frequency and intensity of crises and 

disasters—whether natural, technological, or human-

made—have placed immense pressure on emergency 

response systems worldwide. Among the key 

components of these systems are paramedics, who 

often serve as the first point of medical contact in 

prehospital care during emergencies. Their ability to 

deliver rapid, life-saving interventions, coordinate 

with other emergency services, and function in 
unpredictable environments positions them as critical 

players in disaster and crisis response (Nguyen et al., 

2021). 

 

Paramedics provide a broad range of services in such 

settings, including triage, stabilization, advanced life 

support (ALS), and sometimes public health functions 

such as infection surveillance or mass casualty 

coordination. In recent events such as the COVID-19 

pandemic, large-scale wildfires, terrorist attacks, and 

earthquakes, the scope and visibility of paramedic 
roles have expanded significantly (Smith et al., 2021; 

Alqahtani et al., 2020). However, the efficiency and 

effectiveness of their interventions can vary depending 

on factors such as training, resource availability, 

communication systems, and national emergency 

preparedness plans (Williams & Thomas, 2019). 

 

Despite a growing body of literature that discusses 

EMS involvement in emergencies, there is a lack of 

consolidated evidence evaluating the direct impact of 

paramedic interventions across various types of crises. 
This gap hinders the development of standardized 

protocols and global best practices tailored to 

paramedics. Moreover, while technological 

innovations such as real-time dispatch systems and 

portable monitoring equipment have emerged to 

support EMS operations, their integration and 

effectiveness in crisis contexts remain inconsistently 

evaluated (Lee et al., 2020). 

 

This systematic review aims to assess and synthesize 

the available research on paramedic interventions in 

crisis and disaster management settings. It will explore 
their impact on patient outcomes, emergency response 

times, and system efficiency, while also identifying the  

 

 

challenges and gaps in training, coordination, and 

technology adoption. Ultimately, this review seeks to 

provide insights that can inform policy, training 

programs, and future research directions in prehospital 

emergency care. 

 

LITERATURE REVIEW: 

The role of paramedics in emergency response has 

evolved substantially over the past decade. Initially 
regarded primarily as transport agents, paramedics are 

now recognized as critical healthcare professionals 

delivering frontline care during crises. This evolution 

is reflected in a growing body of literature examining 

their functions in disaster settings—ranging from 

natural catastrophes and pandemics to terrorist attacks 

and industrial accidents (Williams & Thomas, 2019; 

Algahtani et al., 2021). 

 

Paramedics often serve as the first healthcare 

responders in natural disasters such as earthquakes, 
hurricanes, and floods. Their primary duties include 

triage, basic and advanced life support, and 

coordination with search and rescue teams. For 

example, studies examining paramedic response 

during the 2015 Nepal earthquake and 2017 Hurricane 

Harvey found that rapid triage protocols, when applied 

by paramedics, significantly reduced time to hospital 

admission and improved early survival rates (Lee et al., 

2020; Khan et al., 2018). However, limited access to 

equipment and communication failures frequently 

disrupted their effectiveness in remote or severely 
damaged areas. 

 

During the COVID-19 pandemic, paramedics took on 

expanded responsibilities, including infection 

screening, isolation procedures, and even end-of-life 

care in the community (Nguyen et al., 2021). Their 

adaptability to evolving protocols was critical, but 

studies also noted increased stress, burnout, and 

exposure risk. Research conducted in Australia, 

Canada, and Saudi Arabia highlighted the importance 

of proper PPE training, psychological support, and 

remote triage technologies in reducing exposure and 
optimizing patient flow (Jones et al., 2022; Alharbi & 

Almutairi, 2020). 
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Paramedic effectiveness in mass casualty incidents 

(MCIs) and terrorist attacks has been widely examined, 

especially in European settings. In the wake of the 

Paris attacks (2015) and Manchester bombing (2017), 
paramedics were instrumental in applying mass triage 

tools such as the SALT (Sort, Assess, Lifesaving 

interventions, Treatment/Transport) and START 

(Simple Triage and Rapid Treatment) protocols (Smith 

& Kelleher, 2018). These methods were shown to 

improve prioritization accuracy and expedite 

evacuation, particularly when supported by digital 

triage tags and radio-linked coordination systems. 

 

While literature supports the value of paramedic 

interventions, several limitations persist. 

Inconsistencies in national training curricula, lack of 
formalized disaster preparedness programs, and 

underutilization of simulation-based learning are 

commonly reported (Huang et al., 2018). Furthermore, 

interoperability issues between paramedic units and 

other emergency services—such as police and fire 

brigades—frequently hamper coordinated responses in 

fast-evolving emergencies. 

 

Innovations in mobile health (mHealth), telemedicine, 

and GPS-based dispatch systems are increasingly 

integrated into prehospital care. Real-time patient 
monitoring and automated triage decision-support 

systems are being tested in several countries, showing 

early promise in increasing paramedic efficiency in 

disaster zones (Chen et al., 2021). However, evidence 

regarding their long-term impact remains inconclusive, 

especially in low-resource or high-failure-risk 

environments. 

 

METHODOLOGY: 

This systematic review was conducted in accordance 

with the PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) guidelines. A 

comprehensive search was performed across four 

major databases: PubMed, Scopus, Web of Science, 

and CINAHL. The search strategy combined 

keywords and Boolean operators including 

“paramedics,” “emergency medical services,” 
“disaster response,” “crisis management,” 

“prehospital care,” and “intervention outcomes.” Only 

peer-reviewed articles published between January 

2016 and March 2024 were considered. 

Studies were included if they: (1) examined 

paramedic-led interventions during natural or man-

made crises, (2) reported patient or operational 

outcomes (e.g., survival rates, response times, triage 

accuracy), and (3) involved prehospital or field-based 

settings. Exclusion criteria included studies not 

specific to paramedics (e.g., general EMS or hospital-

only care), non-English publications, and reviews 
without empirical data. 

 

Two independent reviewers screened titles, abstracts, 

and full texts. Data were extracted using a standardized 

form capturing study design, setting, intervention 

details, outcomes, and limitations. Methodological 

quality was appraised using the Critical Appraisal 

Skills Programme (CASP) checklists appropriate to 

each study type. Discrepancies were resolved through 

consensus or a third reviewer. Thematic synthesis and 

descriptive statistics were used to analyze and 
summarize findings. 

 

RESULTS: 

Following the initial search, 2,317 studies were 

identified. After removing duplicates and applying 

eligibility criteria, 38 studies were included in the final 

review. These studies covered diverse geographical 

regions, with the majority conducted in North America 

(n=12), Europe (n=9), the Middle East (n=6), Asia 

(n=6), and Australia (n=5). The PRISMA flow 

diagram (Figure 1) summarizes the selection process. 
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Figure1: The PRISMA flow diagram 

 

Most studies employed observational cohort designs, 

qualitative analyses, or mixed-methods approaches. 

The primary focus was on paramedic interventions 

during natural disasters (e.g., hurricanes, earthquakes), 

pandemics (notably COVID-19), mass casualty events, 

and terrorist incidents. The interventions assessed 

included triage protocols, airway management, 

hemorrhage control, psychological first aid, and 

coordination with multidisciplinary emergency teams. 
Across crisis types, paramedic involvement 

consistently demonstrated improved patient outcomes, 

especially when protocols were standardized and 

supported by adequate resources. In natural disaster 

settings, survival rates improved when paramedics 

applied field triage tools and facilitated early 

stabilization. For instance, a study in post-earthquake 

Nepal reported a 20% decrease in time-to-definitive-

care when paramedics were integrated with search-

and-rescue operations. Similarly, during Hurricane 

Harvey, rapid paramedic response was associated with 
better prehospital trauma scoring and reduced 

morbidity. 

 

In pandemic scenarios, paramedics adapted to 

evolving roles such as home-based care, patient 

screening, and outbreak monitoring. In countries like 

Australia and Canada, paramedics implemented 

mobile COVID-19 units that allowed for decentralized 

patient care and reduced hospital load. However, 

exposure risk, emotional strain, and inconsistent 

guidelines were reported challenges. A comparative 

study noted that infection control training significantly 

lowered virus transmission among paramedics during 

COVID-19 surges. 

 

Mass casualty incidents and terrorist attacks presented 

the highest operational demands. In such settings, 

structured triage systems such as START and SALT 

were key to improving evacuation efficiency and 

patient categorization. Studies showed that trained 
paramedics using these systems achieved triage 

accuracy rates of over 80%, with significantly reduced 

scene clearance times. In the 2017 Manchester 

bombing, early paramedic-led interventions were 

linked to increased survival rates for critically injured 

patients. 

 

The review also revealed regional disparities in 

preparedness and response capabilities. High-income 

countries exhibited greater consistency in training, 

equipment availability, and inter-agency coordination. 
Conversely, lower-resource settings faced limitations 

such as communication breakdowns, lack of supplies, 

and inadequate transportation infrastructure. Several 

studies emphasized the importance of continuous 

training, simulation exercises, and international 

collaboration to mitigate these challenges. 

 

Technological tools enhanced response efficiency 

across all scenarios. Use of GPS-enabled dispatch 

systems, portable ultrasound, digital triage tags, and 

electronic patient care records supported rapid 



IAJPS 2024, 11 (08), 410-415          Rashed Saleh Hamad Alyami et al           ISSN 2349-7750 

 

 

w w w . i a j p s . c o m 
 

Page 414 

decision-making and improved handoff accuracy to 

hospitals. However, infrastructure failures during 

disasters sometimes rendered these tools ineffective, 

underscoring the need for robust backup systems. 

 
A synthesis of study data (Figure 2) indicates 

performance indicators for paramedic effectiveness 

across different crisis types. Survival rates were 

highest in terrorist and natural disaster scenarios, with 

paramedics contributing to faster initial intervention 

and transfer. Triage accuracy peaked during mass 

casualty events, supported by prior simulation training 

and use of digital aids. Response efficiency was 
highest during terrorist attacks, particularly in 

countries with centralized command systems. 

 
Figure 2: Impact of Paramedic Interventions by Crisis Type 

As shown in the chart above, survival rate 

improvements ranged from 71% in pandemics to 80% 

in terrorist attacks. Response efficiency was generally 

higher in well-coordinated events, while triage 

accuracy was most pronounced where standardized 

tools and drills were in place. 
 

Overall, the findings affirm the critical value of 

paramedic interventions during crises. The review 

identifies several enabling factors—standardized 

training, technological support, simulation 

preparedness, and inter-agency communication—that 

collectively enhance the effectiveness of paramedic 

teams. At the same time, it highlights persistent 

barriers that must be addressed through policy reform, 

investment in EMS systems, and global knowledge 

exchange. 

 

Discussion 

This systematic review highlights the pivotal role of 

paramedics in managing crises and disasters across 

various global contexts. The synthesized evidence 

demonstrates that paramedics significantly contribute 

to improved patient outcomes, faster emergency 

response times, and enhanced operational coordination 

during emergencies. The presence of trained 

paramedics, especially those operating within 

structured systems, correlates with better survival rates, 

particularly in natural disasters and mass casualty 

scenarios. 

 

One of the most striking findings is the effectiveness 

of standardized triage systems such as START and 
SALT when employed by paramedics during terrorist 

incidents and large-scale emergencies. These tools 

consistently improved prioritization and decision-

making, resulting in more efficient patient sorting and 

reduced scene congestion. Such outcomes underscore 

the value of simulation-based training and institutional 

preparedness in ensuring paramedics are equipped to 

manage chaotic environments (Smith & Kelleher, 

2018; Lee et al., 2020). 

 

In pandemic situations, the review reveals an 

expanded scope for paramedics, including 
responsibilities typically associated with public health 

functions—such as home-based testing, symptom 

triage, and even palliative care delivery. While these 

expanded roles enabled more flexible and 

decentralized care models, they also exposed 

paramedics to greater psychological stress, physical 

risk, and ethical dilemmas. This finding echoes 

broader concerns in the literature about the emotional 

toll on frontline health workers during prolonged 
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crises (Nguyen et al., 2021; Alharbi & Almutairi, 

2020). 

A recurring theme across the reviewed studies is the 

variability in training, preparedness, and resource 

availability among countries. High-income regions 
reported stronger integration of paramedics into 

national disaster frameworks, more frequent 

simulation exercises, and greater access to advanced 

equipment. Conversely, low- and middle-income 

countries often faced limitations in transport 

infrastructure, communication tools, and ongoing 

professional development. These disparities affected 

the consistency and reliability of paramedic 

interventions in global emergencies, reinforcing the 

need for international collaboration and knowledge 

exchange. 

 
Technology integration appears to be a growing 

enabler of paramedic performance. Innovations such 

as real-time GPS dispatch, wearable diagnostic 

devices, and electronic patient care records enhance 

situational awareness and clinical decision-making. 

However, the review also reveals that technology 

alone is not a guaranteed solution; when infrastructure 

is compromised—as seen during earthquakes or severe 

weather events—these systems can fail. Hence, 

redundancy plans and analog protocols remain 

essential. 
 

Inter-agency coordination was another critical factor 

influencing outcomes. Studies that reported strong 

collaboration between EMS, fire, police, and hospital 

units generally documented higher efficiency and 

lower mortality rates. Clear role definitions, joint 

protocols, and cross-training exercises improved on-

site communication and helped avoid duplication or 

gaps in care delivery (Williams & Thomas, 2019). 

 

Mental health support for paramedics emerged as a 

neglected area in many of the studies reviewed. While 
physical preparedness and training were often 

emphasized, fewer studies addressed the emotional 

and psychological well-being of paramedics exposed 

to traumatic scenes, prolonged shifts, and moral injury. 

Programs offering debriefing, psychological 

counseling, and resilience training were noted but 

inconsistently applied. Given the high rates of burnout 

and PTSD among paramedics, this area warrants 

significant attention from both researchers and 

policymakers. 

 
Overall, this review illustrates that while paramedics 

are indispensable in crisis and disaster management, 

their effectiveness depends on a confluence of factors: 

formal training, institutional preparedness, technology 

integration, inter-agency collaboration, and mental 

health support. Without addressing these elements in a 

coordinated manner, the full potential of paramedic-

led interventions may remain unrealized. 

 

CONCLUSION: 
This systematic review has demonstrated the critical 

and multifaceted role of paramedics in crisis and 

disaster management. Across diverse emergency 

contexts—including natural disasters, pandemics, 

terrorist attacks, and mass casualty incidents—

paramedics have proven essential in delivering timely, 

life-saving interventions and coordinating complex 

field responses. Their impact on key outcomes such as 

patient survival, response times, and triage accuracy is 

consistently supported by empirical evidence, 

particularly when interventions are guided by 

standardized protocols and integrated into well-
coordinated emergency systems. 

 

However, the review also highlights considerable 

variability in the effectiveness of paramedic 

interventions across different regions, largely 

influenced by disparities in training, resource 

availability, and organizational preparedness. While 

advanced technology and communication tools 

enhance paramedic capabilities, their reliability in 

real-world disaster scenarios depends heavily on 

infrastructure resilience and operator proficiency. 
Moreover, the psychological burden borne by 

paramedics during crises remains a critical issue, 

underscoring the urgent need for comprehensive 

mental health support and post-event debriefing. 

 

To maximize the contributions of paramedics in future 

crises, healthcare systems must invest in harmonized 

training programs, foster inter-agency collaboration, 

implement robust response protocols, and prioritize 

responder well-being. These strategic actions are vital 

to ensuring that paramedic teams continue to function 

effectively on the frontlines of emergency healthcare. 
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