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ABSTRACT 

Mass casualty incidents (MCIs) and large-scale disasters represent defining challenges for health systems 

worldwide. Paramedics—as first-responders operating at the critical interface between the scene and the 

hospital—serve an indispensable function in crisis management. This paper examines the evolving role of 

paramedics in rapid response to mass incidents and disasters within the Kingdom of Saudi Arabia, with specific 

reference to the Saudi Authority (SRCA), Vision 2030 health transformation goals, and national disaster 

preparedness frameworks. The paper explores scene command and triage systems, inter-agency coordination, 

advanced clinical skills, mass gathering medicine, and the psychosocial dimensions of paramedic practice 

during crises. Evidence-based recommendations are offered to strengthen paramedic capacity, institutional 

readiness, and policy alignment across the Saudi emergency healthcare ecosystem.                                              
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1. introduction 

Mass casualty incidents (MCIs) and disasters—whether natural, industrial, or anthropogenic—place 

extraordinary and sudden demands on emergency health systems. Within the Kingdom of Saudi Arabia (KSA), 

the intersection of rapid urbanization, an expanding national infrastructure, the world's largest annual 

pilgrimage events, and evolving geopolitical realities creates a uniquely complex landscape of emergency risk. 

Against this backdrop, the strategic deployment and professional development of paramedics constitutes one of 

the most critical investments available to health planners and policymakers.                                                            

Paramedics occupy a distinctive position in the emergency response continuum. Unlike other health disciplines 

largely confined to fixed clinical environments, paramedics extend the reach of emergency medicine to the 

field—often operating in chaotic, resource-limited, and rapidly evolving scenes. Their capacity to conduct rapid 

patient assessment, perform advanced life-support interventions, execute triage decisions under pressure, and 

coordinate with multi-agency incident command systems positions them as central actors in any comprehensive 

disaster response framework.                                                                                                                                      

This paper investigates the multidimensional role of paramedics in MCI and disaster response, situating the 

analysis within the Saudi national context. It draws upon established emergency management frameworks—

including the Incident Command System (ICS), START/SALT triage methodologies, and the National Incident 

Management System (NIMS)—alongside Saudi-specific structures such as the Saudi hospital Authority 

(SRCA) operational doctrine, the National Disaster Management Authority (NDMA), and the Ministry of 

Health (MOH) emergency health policies aligned with Vision 2030.                                                                        

                                                               

In disasters, paramedics  are not merely responders — they are the operational backbone of 

the emergency health system, translating policy into patient survival at the point of need. 
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2. BACKGROUND AND EPIDEMIOLOGICAL CONTEXT 

2.1 Global Burden of Mass Incidents 

The WHO (2022) estimates that disasters and mass casualty events collectively account for over 90,000 deaths 

annually and affect approximately 160 million people globally. The etiology of MCIs is diverse, encompassing 

natural disasters (earthquakes, floods, wildfires), pandemic events, industrial accidents, road traffic crashes, and 

acts of terrorism. In each category, the capacity of pre-hospital emergency services—and paramedics 

specifically—to mount a rapid, organized, and clinically effective response is a primary determinant of survival 

rates and long-term population health outcomes.                                                                                                     

 

2.2 The Saudi Context 

Saudi Arabia presents a constellation of factors that elevate both its disaster risk profile and the importance of 

paramedicine within national planning. The Hajj and Umrah pilgrimages annually bring between 2–3 million 

worshippers to Makkah and Madinah—creating conditions of extreme crowd density, heat exposure, and 

infectious disease risk. Simultaneously, rapid urban expansion, a high-volume road network (with among the 

highest traffic fatality rates in the region), and regional industrial activity generate constant MCI exposure.       

The SRCA, as the primary pre-hospital emergency provider in KSA, fields over 2,000 ambulances across the 

Kingdom and responds to more than 1.8 million calls annually. Its Hajj operations alone require the deployment 

of thousands of paramedics and emergency medical technicians (EMTs) in a compressed geographic zone with 

extreme operational demands. The Saudi Commission for Health Specialties (SCFHS) oversees the 

credentialing and continuing education of paramedics through the Mumaris+ platform, ensuring alignment with 

international competency frameworks.                                                                                                                        

Vision 2030's Health Sector Transformation Program explicitly identifies emergency and critical care as priority 

domains, targeting reduced emergency response times, enhanced pre-hospital care quality, and expanded 

paramedic workforce capacity as measurable outcomes. The National Transformation Program (NTP) further 

mandates the development of an integrated emergency health system capable of responding effectively to large-

scale disasters and mass gathering medical events.                                                                                                       

   

3. THE SCOPE OF PARAMEDIC PRACTICE IN DISASTER RESPONSE 

 

3.1 First Response and Scene Management 

The first minutes following a mass incident are characterized by chaos, incomplete information, and rapidly 

evolving threat environments. The paramedic's initial role encompasses scene assessment, safety evaluation, 

and the establishment of a preliminary command structure. Under the ICS framework—adopted in KSA through 

NDMA guidelines—senior paramedics function as Medical Branch Directors or Medical Group Supervisors 

within the unified command structure, interfacing directly with fire, police, and civil defense authorities. 

Scene management responsibilities include: establishing casualty collection points (CCPs), creating safe 

ambulance loading zones, identifying and communicating hazard zones to incoming resources, and initiating 

patient flow management to prevent congestion and secondary harm. Communication with hospital Emergency 

Operations Centers (EOCs) to activate mass casualty protocols is another critical paramedic function during the 

initial minutes of an MCI.                                                                                                                                        

 

3.2 Triage: The Paramedic as Decision-Maker Under Pressure 

Triage—the systematic sorting of patients by severity to optimize outcomes across a patient population—is 

among the most consequential responsibilities paramedics bear in MCI settings. The ethical and clinical 

complexity of triage is profound: decisions made in seconds can determine who receives immediate life-saving 

intervention and who must wait. The paramedic must balance individual patient advocacy with the utilitarian 

imperative of maximizing aggregate survival.                                                                                                         

Saudi paramedic protocols integrate internationally validated triage systems. The START (Simple Triage and 

Rapid Treatment) system, widely used for initial scene triage, classifies patients by respiratory rate, perfusion, 
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and mental status into four categories: Immediate (Red), Delayed (Yellow), Minor (Green), and 

Expectant/Deceased (Black). The SALT (Sort, Assess, Life-saving Interventions, Treatment/Transport) system, 

endorsed by U.S. FEMA and increasingly referenced in Gulf emergency frameworks, incorporates life-saving 

interventions (hemorrhage control, airway opening) as part of the triage process itself—reflecting the expanded 

clinical role of the modern paramedic.                                                                                                                      

 

Table 1: START Triage Classification in MCI Settings 

Category Color Code Clinical Criteria Priority Action 

Immediate RED Life-threatening but survivable; RR 

>30, absent radial pulse, or altered 

mental status 

Immediate intervention 

Delayed YELLOW Serious injury; stable enough to wait; 

can follow commands 

Treat after Immediate 

Minor GREEN Minor injury; ambulatory; can self-

care 

Treat last; self-directed 

Expectant BLACK Deceased or unsurvivable injury; 

absent respirations after airway 

maneuver 

Comfort measures only 

 

3.3 Advanced Clinical Interventions in the Field 

Contemporary paramedic scope of practice has expanded markedly over the past two decades, enabling field-

level interventions that were once exclusively hospital-domain procedures. In MCI settings, Saudi paramedics 

certified at the Advanced Life Support (ALS) level by the SCFHS may perform: rapid sequence intubation 

(RSI) for airway management in unconscious patients, surgical airway establishment (cricothyrotomy) in failed 

airway scenarios, needle thoracostomy and chest seal application for pneumothorax, intraosseous (IO) access 

and IV fluid resuscitation, tourniquet application and wound packing for major hemorrhage control, point-of-

care ultrasound (POCUS) for field-level assessment in select resource contexts, and administration of a range 

of pharmacological agents including analgesics, antiarrhythmics, anticonvulsants, epinephrine, and 

thrombolytics.                                                                                                                                                              

The integration of TCCC (Tactical Combat Casualty Care) principles into SRCA paramedic training—

particularly following regional security incidents—has further enhanced capacity for hemorrhage control, 

airway management under threat conditions, and casualty evacuation planning. TCCC-aligned protocols 

emphasize the use of combat application tourniquets (CATs), junctional hemorrhage control devices, and 

hypotensive resuscitation strategies.                                                                                                                           

 

4. MASS GATHERING MEDICINE: THE SAUDI PARADIGM 

Saudi Arabia's unique hosting of the Hajj and Umrah pilgrimages necessitates one of the world's most 

sophisticated mass gathering medicine (MGM) operations. The SRCA, in coordination with the MOH and Saudi 

Civil Defense, deploys a tiered system of first aid posts, mobile medical teams, advanced paramedic units, and 

field hospitals across Makkah, Madinah, and Mina during peak pilgrimage periods.                                               

Paramedics in the MGM setting encounter a distinctive clinical profile dominated by heat-related illnesses (heat 

exhaustion, heat stroke—particularly prevalent given ambient temperatures frequently exceeding 45°C during 

summer Hajj seasons), trampling and crowd crush injuries, respiratory illness secondary to dust and mass 

aerosolization, and acute cardiovascular events in an elderly, medically complex population. The 2015 Mina 

stampede—which resulted in over 2,000 deaths—serves as a landmark case study in the challenges of mass 

gathering emergency response, driving subsequent reforms in crowd management, paramedic deployment 

density, and real-time communication protocols.                                                                                                           
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The Hajj operation is the world's largest annual mass gathering medical exercise—a living 

laboratory for disaster preparedness and mass casualty management excellence. 

 

Technological integration has become a cornerstone of Saudi MGM operations. The SRCA's Hajj Command 

and Control Center employs real-time GPS tracking of ambulances, data-linked dispatch systems, and 

coordinated hospital bed capacity monitoring to optimize patient flow. Body-worn camera systems, CCTV 

integration, and crowd density analytics platforms enable paramedic commanders to anticipate crowd-related 

incidents before they escalate to mass casualty events.                                                                                               

 

5. INTER-AGENCY COORDINATION AND COMMAND STRUCTURES 

Effective disaster response is inherently multi-agency. The paramedic who cannot navigate the command 

structure, communicate effectively across disciplines, and integrate within a unified incident command is 

operationally limited regardless of clinical skill. The Saudi NDMA framework establishes a Unified Command 

model for major incidents in which the SRCA Medical Branch interfaces with Civil Defense, Police, Municipal 

Authorities, and MOH hospital networks.                                                                                                                 

TeamSTEPPS principles—embedded in SCFHS-approved continuing medical education (CME) curricula—

provide paramedics with evidence-based communication and teamwork tools applicable to high-pressure MCI 

environments. SBAR (Situation, Background, Assessment, Recommendation) structured communication is 

mandated for paramedic-to-hospital handovers, ensuring efficient, accurate information transfer during surge 

conditions. ISBAR (with Intent) is increasingly used for complex multi-patient reports during MCIs.                    

 

5.1 Hospital Bypass and Destination Protocols 

During MCIs, appropriate patient destination decision-making is as critical as field treatment. Paramedics must 

determine, often in real time and with incomplete information, which of multiple receiving facilities has the 

appropriate capacity and specialty capability to accept specific patient categories. Saudi MOH protocols 

establish hospital bypass criteria, Trauma Center designation hierarchies, and stroke/STEMI receiving center 

networks that paramedics must apply dynamically during surge events.                                                                   

 

5.2 Communication Technology and Digital Integration 

The Saudi Emergency Integration Platform (SEIP), piloted across select SRCA regions, enables real-time 

situational awareness sharing between paramedic teams, dispatch centers, hospital EOCs, and MOH regional 

command authorities. Encrypted VHF/UHF radio systems provide primary communication; mobile broadband-

enabled tablets carried by senior paramedic commanders allow access to digital triage tracking systems, 

electronic patient records (via the Seha integration layer), and hospital capacity dashboards.                              

 

6. PSYCHOSOCIAL DIMENSIONS OF PARAMEDIC PRACTICE IN DISASTERS 

The psychological burden carried by paramedics who respond repeatedly to mass casualty events is substantial 

and insufficiently addressed in many health system frameworks. Exposure to mass death, pediatric casualties, 

disfiguring injuries, and situations where demand exceeds the capacity to save lives creates conditions of acute 

stress and cumulative trauma that, without adequate support, may evolve into post-traumatic stress disorder 

(PTSD), moral injury, compassion fatigue, and occupational burnout.                                                                      

A 2021 systematic review published in the International Journal of Environmental Research and Public Health 

documented PTSD prevalence rates of 10–27% among pre-hospital emergency responders globally. Saudi 

studies examining SRCA paramedic wellbeing have identified elevated rates of occupational stress, particularly 

among personnel deployed to Hajj operations and road traffic collision response. The Job Demands-Resources 

(JD-R) framework suggests that the emotional and physical demands of disaster paramedic practice must be 

balanced by organizational resources—including peer support programs, clinical supervision, critical incident 

stress management (CISM) debriefing, and access to mental health services.                                                         
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Vision 2030's Human Capital Development pillar implicitly supports investment in emergency responder 

wellbeing as a component of healthcare workforce sustainability. The MOH's National Mental Health Survey 

(2020) identified occupational stress in healthcare workers as a priority area, yet pre-hospital personnel—

including paramedics—remain underserved relative to their hospital-based colleagues. Institutional policy 

frameworks for SRCA paramedic psychological support require expansion, structured peer support training, 

and formal psychological first aid (PFA) protocols embedded within post-incident debriefing processes.              

 

7. TRAINING, COMPETENCY, AND CONTINUING PROFESSIONAL DEVELOPMENT 

The SCFHS, through its emergency medicine and pre-hospital care track, establishes the national competency 

framework for Saudi paramedics. Credentialing occurs at multiple levels: Emergency Medical Technician 

(EMT-Basic), Emergency Medical Technician Intermediate (EMT-I), and Paramedic (ALS-certified). Each 

level carries differentiated scope of practice, with ALS paramedics authorized for the full range of advanced 

interventions described earlier in this paper.                                                                                                                

The Mumaris+ digital credentialing platform enables paramedics to track CME hours, certification status, and 

specialty endorsements. For MCI and disaster response specifically, the SRCA conducts annual mass casualty 

exercises at regional and national levels, testing ICS integration, triage system performance, hospital 

notification protocols, and multi-agency communication. These exercises, while valuable, have been critiqued 

for insufficient realism and low exercise-to-certification ratios compared to international benchmarks.                   

    

Table 2: Key Paramedic MCI Competency Domains and Training Frameworks 

Competency Domain Training Framework/Tool Saudi Reference Body 

Triage & Patient Sorting START/SALT Systems, 

JUMPSTART (pediatric) 

SRCA / SCFHS 

Advanced Life Support ACLS, PALS, ATLS-aligned pre-

hospital 

SCFHS — Mumaris+ 

Hemorrhage Control TCCC, STOP THE BLEED SRCA / MOH 

Incident Command ICS-100/200/300, NIMS principles NDMA / Civil Defense 

Mass Gathering Medicine SRCA Hajj Medical Operations 

Protocol 

SRCA / MOH 

Inter-professional 

Communication 

TeamSTEPPS, SBAR, ISBAR SCFHS / JCI 

Psychological First Aid PFA, CISM Debriefing Model MOH / SRCA Wellbeing Unit 

 

8. RECOMMENDATIONS FOR POLICY AND PRACTICE 

The following evidence-informed recommendations are offered to strengthen paramedic-led disaster response 

capacity within the Saudi health system: 

1. Expand ALS paramedic workforce density: Current SRCA deployment ratios in rural and border 

regions do not meet WHO recommendations for pre-hospital ALS coverage. Vision 2030 workforce 

targets should include ALS paramedic per-100,000-population benchmarks. 

2. Mandate biannual MCI simulation exercises: Tabletop exercises and full-scale simulation drills should 

be standardized across all SRCA regions, with post-exercise hot-wash reports incorporated into 

institutional learning cycles. 

3. Integrate psychological first aid into post-incident protocols: CISM debriefing should be 

institutionalized as a mandatory post-MCI process, with trained peer support specialists embedded 

within each SRCA operational region. 
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4. Accelerate digital integration: Full SEIP deployment across all SRCA regions, linked to MOH hospital 

EOC networks and CBAHI-accredited trauma center dashboards, will enhance real-time situational 

awareness and optimize patient destination decisions during MCIs. 

5. Develop a national MCI paramedic specialist track: A tiered credentialing pathway for senior 

paramedics specializing in disaster medicine—analogous to the Critical Care Paramedic (CCP) 

designation internationally—would provide a career progression framework and ensure a cadre of 

highly trained MCI specialists within the SRCA. 

6. Leverage Hajj operations as a global knowledge export: Saudi Arabia's unparalleled experience in mass 

gathering medicine should be formalized as an exportable model, positioning KSA as a global center 

of excellence in MGM through WHO partnerships and international paramedic exchange programs. 

 

9. CONCLUSION 

Paramedics are not peripheral actors in disaster response—they are its operational core. In the Kingdom of 

Saudi Arabia, a nation that confronts a uniquely complex disaster risk landscape spanning mass gatherings, 

traffic emergencies, industrial incidents, and regional security dynamics, the strategic investment in paramedic 

workforce development, technological integration, and institutional preparedness is both a humanitarian 

imperative and a Vision 2030 policy priority.                                                                                                          

This paper has demonstrated that the effective paramedic contribution to MCI and disaster management spans 

a continuum from clinical excellence—triage mastery, advanced life support, hemorrhage control—to systemic 

competencies including inter-agency coordination, digital communication, command integration, and 

psychological resilience. Each dimension requires deliberate development, adequate resourcing, and policy 

frameworks that recognize pre-hospital care as foundational to national health security.                                          

As Saudi Arabia continues its health system transformation, paramedics must be recognized not merely as 

transport providers but as clinicians, decision-makers, and system architects whose quality and preparedness 

shape the difference between preventable death and survivable crisis. The recommendations advanced in this 

paper offer a structured pathway toward a paramedic service worthy of Saudi Arabia's ambition and its people's 

expectations.                                                                                                                                                                 

 

The measure of a health system's readiness for disaster is not found in its hospital beds, but 

in the quality, training, and support of the paramedics who reach patients first. 
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