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Abstract:  
 

The response time of the Saudi Red Crescent ambulances is influenced by a multitude 

of factors that can significantly impact the efficiency of emergency medical services. 

One primary factor is the geographical layout of urban and rural areas, which affects 

accessibility and travel time. Urban environments may present challenges such as traffic 

congestion and road conditions, while rural areas may have longer distances to cover 

with fewer available routes. Additionally, the availability of resources, including the 

number of ambulances, trained personnel, and medical equipment, plays a crucial role 

in determining how quickly an ambulance can be dispatched and reach a patient. 

Effective communication systems and coordination with local hospitals also contribute 

to optimizing response times, ensuring that emergency medical teams are well-prepared 

upon arrival. Another critical factor affecting response time is the time taken for 

emergency calls to be processed and dispatched. The efficiency of the dispatch center, 

including the use of technology and protocols for prioritizing calls, can either expedite 

or delay the response. Furthermore, public awareness and education regarding 

emergency response procedures can influence the time it takes for individuals to seek 

http://dergipark.org.tr/en/pub/ijcesen
http://www.ijcesen.com
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help and report emergencies. In some cases, delays may arise from non-emergency calls 

that divert resources away from critical situations. Addressing these factors through 

improved infrastructure, enhanced training for dispatch personnel, and public education 

initiatives can lead to more timely and effective responses from the Saudi Red Crescent 

ambulances, ultimately improving patient outcomes in emergency situations. 

 

1. Introduction 
 

Emergency Medical Services (EMS) represent a 

vital component of any modern healthcare system, 

functioning as the critical bridge between the site of 

a medical emergency and definitive care within a 

hospital. The fundamental objective of any EMS is 

to provide timely, effective, and life-saving 

interventions to individuals suffering from acute 

illness or injury. Within this framework, the 

concept of "response time" stands as a paramount 

performance indicator and a cornerstone of EMS 

efficacy. Response time, typically defined as the 

interval between the receipt of an emergency call 

and the arrival of the ambulance at the scene, is 

more than a mere metric; it is a crucial determinant 

of patient outcomes [1]. For time-sensitive 

conditions such out-of-hospital cardiac arrest 

(OHCA), major trauma, stroke, and respiratory 

failure, the adage "time is tissue" is a stark clinical 

reality. Every minute of delay can exponentially 

increase the risk of mortality and long-term 

morbidity, making rapid response not just an 

operational goal but a clinical imperative [2]. 

The Saudi Red Crescent Authority (SRCA) serves 

as the primary national provider of pre-hospital 

emergency care across the Kingdom of Saudi 

Arabia. Established in 1934, it has evolved into a 

sophisticated organization with a mandate to 

respond to medical emergencies, disasters, and 

mass gatherings [3]. The SRCA operates a vast 

fleet of ambulances and employs thousands of 

paramedics and emergency medical technicians, 

striving to deliver high-standard pre-hospital care to 

a diverse and geographically dispersed population. 

In alignment with global standards, the SRCA has 

established ambitious target response times, aiming 

to reach the scene of an emergency within a 

specified window, often cited as a "platinum 10 

minutes" in urban settings, reflecting the urgency 

embedded in their mission [4]. 

Despite these ambitions and continuous 

investments in the EMS infrastructure, achieving 

consistently optimal response times remains a 

complex and multifaceted challenge, not only for 

the SRCA but for EMS systems worldwide. The 

interval between an emergency call and ambulance 

arrival is not a single entity but a sequence of 

interconnected phases, each vulnerable to delays. 

These phases typically include call processing and 

dispatch time, ambulance turnout time, and the 

travel time to the scene [5]. A bottleneck at any of 

these stages can compromise the entire response. 

The challenges faced by the SRCA are particularly 

unique and pronounced due to the Kingdom's 

distinctive demographic, geographic, and climatic 

characteristics. Saudi Arabia encompasses a vast 

land area, featuring high-density, rapidly growing 

urban centers like Riyadh, Jeddah, and Dammam, 

juxtaposed with extensive, sparsely populated 

deserts and remote rural communities [6]. This 

geographic disparity alone creates a fundamental 

tension in resource allocation and response 

logistics. Furthermore, the Kingdom's climate, 

characterized by extreme summer heat, can impact 

both ambulance mechanics and the physiological 

stress on EMS personnel, potentially affecting 

performance. Rapid urbanization has also led to 

significant traffic congestion in major cities, posing 

a persistent and growing obstacle to rapid 

ambulance transit [7]. 

Moreover, the socio-cultural landscape of Saudi 

Arabia introduces specific nuances. The presence of 

unique mass gatherings, most notably the annual 

Hajj pilgrimage in Makkah, which attracts millions 

of pilgrims from around the world, presents an 

unparalleled strain on emergency services, testing 

their capacity and response capabilities to the limit 

[8]. Concurrently, a rapidly growing population, 

coupled with an increasing prevalence of chronic 

diseases such as cardiovascular ailments and 

diabetes—key drivers of EMS demand—places an 

ever-greater burden on the system [9]. 

 

2. Response Time and its Impact on Patient 

Outcomes 
 

The very foundation of any Emergency Medical 

Services (EMS) system rests upon its ability to 

deliver care within a time frame that meaningfully 

alters the clinical course of an acute illness or 

injury. The metric that most universally 

encapsulates this capability is "response time." 

However, to treat response time as a single, 

monolithic figure is to overlook its complex, 

phased nature and the distinct clinical implications 

of delays at each stage. A thorough understanding 

of this temporal sequence is paramount to 

evaluating and improving the performance of the 

Saudi Red Crescent Authority (SRCA). 

Fundamentally, the total response time interval is 

segmented into three critical, measurable phases: 
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the call processing and dispatch time, the 

ambulance turnout time, and the travel time to the 

scene [9]. 

The call processing and dispatch time encompasses 

the period from the moment the emergency call is 

received at the dispatch center until an ambulance 

is formally dispatched. This phase relies heavily on 

the efficiency of the communication technology, 

the proficiency and triage skills of the dispatcher, 

and the clarity of information provided by the 

caller. Any delay in this initial phase, such as 

language barriers, unclear location details, or a high 

volume of simultaneous calls, creates a downstream 

delay that compounds all subsequent intervals [10]. 

Following dispatch, the turnout time is the period 

required for the ambulance crew to be alerted, 

perform any final checks, and for the vehicle to be 

mobilized and en route to the emergency location. 

Finally, the travel time constitutes the period from 

the ambulance leaving its station or deployment 

point until its arrival at the precise scene of the 

incident. This phase is most visibly affected by 

external factors such as traffic congestion, road 

conditions, geographic distance, and weather [11]. 

For the SRCA, operating in environments ranging 

from the hyper-congested streets of Riyadh to the 

vast, featureless deserts of the Empty Quarter, each 

of these phases presents a unique set of challenges 

that can protract the total response. 

The clinical justification for minimizing each 

segment of this response timeline is irrefutable, 

grounded in the pathophysiological concept of the 

"golden hour" for major trauma and the "platinum 

ten minutes" for critical medical emergencies. For 

patients experiencing out-of-hospital cardiac arrest 

(OHCA), the chain of survival is exquisitely time-

sensitive. The probability of survival decreases by 

approximately 7-10% with every minute that passes 

without defibrillation [12]. Early basic life support 

(BLS) and rapid advanced life support (ALS) are 

critical not only for achieving return of spontaneous 

circulation (ROSC) but also for preserving 

neurological function. Delays in any part of the 

response sequence directly diminish the likelihood 

of a positive outcome, turning minutes into 

determinants of life and death. 

Similarly, in cases of acute ischemic stroke, where 

the occlusion of a cerebral artery leads to 

irreversible neuronal death, time-to-treatment is the 

single most important predictor of functional 

recovery. The efficacy of thrombolytic therapy and 

endovascular thrombectomy is heavily dependent 

on rapid intervention. Every minute of delay in 

treating a stroke results in the loss of an estimated 

1.9 million neurons [13]. A prolonged EMS 

response time directly reduces the window of 

opportunity for these revolutionary treatments, 

thereby increasing the likelihood of permanent 

disability. For major trauma patients, 

exsanguination is a leading cause of preventable 

death. The modern pre-hospital approach 

emphasizes rapid transport to a definitive care 

facility ("scoop and run") for those in need of 

surgical hemorrhage control. Delays at the scene or 

prolonged travel times due to traffic or distance can 

be catastrophic, as the patient's physiological 

reserve dwindles with ongoing blood loss [14]. The 

concept of the "golden hour," while a 

simplification, powerfully communicates that 

outcomes are significantly better when critical care 

is initiated within this first hour post-injury. 

Beyond these classic time-critical conditions, rapid 

EMS response is vital for a spectrum of other 

medical emergencies. In cases of acute respiratory 

failure, such as a severe asthma attack or 

anaphylaxis, the timely administration of 

bronchodilators, epinephrine, and assisted 

ventilation can prevent hypoxia and cardiac arrest. 

For patients with septic shock or hypoglycemic 

crises, early recognition and intervention by 

paramedics during the response phase can stabilize 

their condition and alter the trajectory of their 

illness [15]. 

The imperative for speed is further magnified 

within the unique demographic and epidemiological 

context of Saudi Arabia. The Kingdom is 

undergoing a significant epidemiological transition, 

characterized by a rising prevalence of non-

communicable diseases (NCDs). Cardiovascular 

diseases and diabetes are now leading causes of 

mortality and morbidity [16]. This shift directly 

translates into a higher population-level risk for 

acute cardiac events, strokes, and diabetic 

emergencies, thereby increasing the demand for 

EMS services that are not just available, but rapid. 

The SRCA's performance in meeting its response 

time targets is, therefore, not merely an operational 

concern but a direct contributor to national public 

health outcomes. A study evaluating EMS in the 

Gulf region highlighted that while infrastructure 

has improved, response times often fall short of 

international benchmarks, underscoring a critical 

area for development [17]. 

 

3. Dispatch Systems, Fleet Management, and 

Resource Allocation 
 

The performance of an Emergency Medical 

Services (EMS) system is profoundly dictated by 

the efficiency and intelligence of its underlying 

operational architecture. While external factors like 

traffic pose significant challenges, the internal, 

controllable mechanisms of dispatch, fleet 

management, and resource allocation form the very 
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backbone of the Saudi Red Crescent Authority's 

(SRCA) ability to meet response time targets. This 

operational core functions as a complex, real-time 

logistics network, where strategic decisions and 

technological integration directly influence the 

critical interval between an emergency call and 

ambulance arrival. 

The first and most critical nexus of this operational 

architecture is the Computer-Aided Dispatch 

(CAD) system. The CAD is the central nervous 

system of the SRCA, responsible for processing 

emergency calls, triaging their severity, identifying 

the optimal unit for response, and communicating 

the dispatch order. The sophistication of this system 

is paramount. Advanced CAD systems incorporate 

Geographic Information Systems (GIS) to map 

caller locations, calculate the quickest possible 

routes considering real-time or predictive traffic 

data, and visually display the status and location of 

all available units [16]. The transition from manual, 

radio-based dispatch to an integrated digital CAD 

represents a significant leap forward for the SRCA, 

yet the full potential of such systems is often 

realized only when coupled with robust decision-

support software. For instance, the ability to 

perform accurate, protocol-driven medical triage 

over the phone—such as using internationally 

recognized systems like the Medical Priority 

Dispatch System (MPDS)—ensures that high-

acuity calls (e.g., cardiac arrest, major trauma) 

receive the most rapid, lights-and-siren response, 

while lower-priority calls can be managed with 

more resource-appropriate deployment, preventing 

unnecessary wear on vehicles and reducing risks 

associated with high-speed travel [17]. 

Inefficiencies at this stage, whether from software 

limitations, dispatcher training shortfalls, or 

communication barriers with callers, create an 

initial delay that propagates through the entire 

response sequence. 

Closely integrated with the dispatch function is the 

strategic dimension of resource allocation and 

ambulance station placement. The geographic 

distribution of ambulance bases is not a matter of 

administrative convenience but a foundational 

element of strategic preparedness. The principle of 

"stationing" involves placing resources in locations 

that minimize the expected travel time to predicted 

demand. In the context of Saudi Arabia, this 

presents a unique challenge due to the stark contrast 

between hyper-dense urban cores and vast, sparsely 

populated rural and desert regions. In cities like 

Riyadh and Jeddah, the primary challenge is traffic 

congestion, necessitating a denser network of 

smaller stations or strategic deployment points to 

ensure coverage [18]. Conversely, serving remote 

villages or desert highways requires a different 

model, potentially involving fewer, more robust 

stations with longer expected response times, or the 

use of alternative assets like helicopter EMS for the 

most critical and distant incidents. The failure to 

dynamically adapt station locations and deployment 

strategies in the face of rapid urban expansion and 

shifting population centers can lead to systemic 

"coverage gaps," where ambulances are 

consistently stationed too far from emerging high-

demand areas [19]. 

To combat the static nature of traditional stationing, 

progressive EMS systems employ Dynamic 

Deployment Strategies. This operational paradigm 

involves proactively repositioning ambulance units 

throughout their shift based on predictive analytics, 

rather than having them remain stationary at a base 

until a call is received. These models use historical 

call data, factoring in variables like time of day, day 

of the week, and large-scale public events, to 

forecast the probability of EMS demand in specific 

geographic "sectors" [20]. Ambulances are then 

temporarily relocated to strategic "waiting points" 

such as major intersections, shopping centers, or 

highway on-ramps, positioning them optimally 

within the predicted high-probability areas. For the 

SRCA, the implementation of such a model could 

be transformative, particularly for managing the 

predictable congestion patterns in Saudi cities and 

the massive, planned influx of people during the 

Hajj pilgrimage. Research in other major cities has 

demonstrated that dynamic deployment can shave 

crucial minutes off average response times without 

requiring an increase in the total number of 

ambulances [21]. 

The third pillar of this operational architecture is 

Fleet Management and Readiness. An ambulance 

that is dispatched instantly and positioned optimally 

is useless if it is mechanically unsound, poorly 

stocked, or trapped in maintenance downtime. 

Effective fleet management encompasses scheduled 

and preventive maintenance to ensure vehicle 

reliability, especially given the harsh climatic 

conditions of the region which can strain engines 

and air-conditioning systems [22]. It also involves 

rigorous checks of medical equipment and supplies 

to ensure that every unit is "response-ready" at the 

start of a shift and after every call. A broken 

defibrillator or a missing airway kit discovered 

upon arrival at a scene represents a catastrophic 

failure of operational preparedness, rendering the 

rapid response futile. Furthermore, managing fleet 

size and composition is crucial. A fleet that is too 

small for the population served will lead to high 

utilization rates, increased downtime for refueling 

and restocking, and situations where no units are 

available to respond, a phenomenon known as 

"level zero" [23]. The integration of fleet 
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telematics—GPS tracking, fuel monitoring, and 

engine diagnostics—provides real-time data to 

operational managers, enabling them to monitor 

vehicle health, track deployment, and optimize fuel 

and maintenance logistics [24]. 

Finally, the human resource component is 

inextricably linked to these operational systems. A 

perfectly positioned ambulance is ineffective 

without a well-trained, proficient crew. The 

SRCA's investment in its personnel—through 

continuous professional development, simulation 

training for complex scenarios, and clear clinical 

governance—ensures that the clinical care 

delivered upon arrival is of a high standard [25]. 

Moreover, crew well-being and shift scheduling are 

operational concerns; fatigue and burnout can 

impair judgment, slow turnout times, and increase 

the risk of traffic accidents, thereby degrading the 

entire system's performance and safety [26]. 

 

4. Geographic Disparities, Urban 

Congestion, and Rural Challenges 
 

While the internal operational architecture of the 

Saudi Red Crescent Authority (SRCA) is critical, 

its effectiveness is ultimately tested against the 

formidable and immutable realities of the physical 

environment. The Kingdom of Saudi Arabia 

presents a uniquely challenging landscape for 

emergency medical services, characterized by a 

stark duality of hyper-dense urban centers and vast, 

sparsely populated deserts and mountains. This 

geographic and infrastructural context is not merely 

a backdrop for EMS operations but an active and 

often dominant determinant of response time, 

creating a complex tapestry of obstacles that differ 

dramatically between city and countryside. 

In major metropolitan areas such as Riyadh, 

Jeddah, and Dammam, the single greatest 

impediment to rapid ambulance travel is traffic 

congestion. These cities have experienced 

explosive growth and urbanisation, leading to a 

high density of vehicles that frequently overwhelms 

the road infrastructure, particularly during peak 

hours. The impact of gridlock on SRCA response 

times is profound and multi-faceted. Firstly, it 

directly prolongs travel time, as ambulances are 

trapped in the same congestion as other vehicles. 

Secondly, even when using lights and sirens, the 

effectiveness of this warning system is diminished 

in heavily congested traffic where there is limited 

physical space for other drivers to create a clear 

path [24]. This is often compounded by the urban 

canyon effect in cities with high-rise buildings, 

which can block the line-of-sight and audibility of 

approaching emergency vehicles until they are very 

close. Furthermore, complex interchanges, ongoing 

construction projects, and a lack of consistent, 

dedicated emergency lanes on major highways 

create additional chokepoints that can bring an 

ambulance to a standstill. A study focusing on 

Riyadh estimated that congestion could increase 

travel times for emergency vehicles by over 50% 

during certain periods, effectively nullifying the 

advantages gained from an efficient dispatch 

system and strategically located stations [25]. The 

absence of widespread, integrated traffic signal pre-

emption systems—technology that allows an 

approaching emergency vehicle to turn traffic 

signals green—further limits the ability of SRCA 

crews to navigate these congested urban labyrinths 

efficiently. 

The challenges shift dramatically when moving 

from the urban core to the rural and remote regions 

of the Kingdom. Here, the problem is not density 

but distance. The SRCA is tasked with providing 

coverage across immense geographic expanses, 

such as the Empty Quarter (Rub' al Khali) and the 

mountainous regions of Asir, where populations are 

scattered and ambulance stations are few and far 

between. In these contexts, response times are 

inherently long due to the sheer travel distances 

involved. A single ambulance station may be 

responsible for a coverage area of thousands of 

square kilometers, making a sub-15-minute 

response target a physical impossibility for many 

communities [26]. The infrastructure itself poses a 

significant threat to both speed and safety. Many 

rural roads are unpaved, poorly maintained, or non-

existent, requiring robust, four-wheel-drive 

ambulances and slowing travel to a crawl, 

especially after rainfall. A lack of clear addressing 

systems and poor mobile network coverage in some 

remote areas can further delay the response, as 

crews struggle to locate the precise incident scene 

based on vague descriptions from distressed callers 

[27]. These geographic barriers not only delay 

initial care but also prolong the critical interval to 

definitive hospital care, as the transport time to a 

tertiary hospital from a remote location can span 

hours, a period during which a patient's condition 

can deteriorate without advanced medical support. 

Beyond the urban-rural divide, the physical design 

of communities within Saudi cities introduces 

another layer of complexity. The prevalence of 

large, gated compounds, sprawling university 

campuses, and massive shopping malls can create 

confusion and delay for responding crews. 

Navigating within these large, often privately 

managed complexes can be confusing, with 

multiple, poorly marked access gates and internal 

roads that are not always accurately mapped on 

public GIS platforms. Security guards at compound 

entrances, while performing a necessary function, 
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may unintentionally delay an ambulance while 

verifying its purpose and destination, costing 

precious minutes [28]. In older, densely populated 

districts with narrow, winding streets, access can be 

physically blocked for standard-sized ambulances, 

forcing crews to continue on foot with limited 

equipment. 

Perhaps the most extreme test of the SRCA's ability 

to navigate its terrain comes during mass 

gatherings, with the annual Hajj pilgrimage in 

Makkah being the paramount example. The Hajj 

transforms the city into one of the most densely 

populated human environments on earth, with 

millions of pilgrims concentrated in a relatively 

small area. In this context, conventional ground 

ambulance response becomes exceptionally 

difficult. Streets are impassably packed with 

pedestrians, and the very concept of a traffic lane 

disappears. To adapt, the SRCA and other health 

services must employ innovative strategies, 

including extensive use of foot patrols by medics, 

strategically located mini-clinics and field hospitals 

to bring care to the patient, and the critical 

integration of golf-cart style buggies and all-terrain 

vehicles to navigate crowded plazas [29]. In these 

scenarios, the traditional model of "load and go" is 

often replaced by "stay and play," with stabilization 

occurring on-site before any attempt at transport is 

made. The logistical planning for such events 

represents a monumental effort in predictive spatial 

analysis and resource prepositioning, a unique form 

of geographic challenge that the SRCA must master 

annually [30]. 

 

5. Workforce Competency, Dispatcher 

Proficiency, and Public Interaction 
 

Beyond the algorithms of dispatch systems and the 

concrete of urban infrastructure, the most dynamic 

and influential component of the Saudi Red 

Crescent Authority's (SRCA) response time 

equation is the human element. This domain 

encompasses the skills and well-being of the 

frontline paramedics, the critical decision-making 

of emergency dispatchers, and the often-

unpredictable role of the public. While technology 

and strategy provide the framework, it is human 

proficiency, judgment, and interaction that 

ultimately determine the efficiency and 

effectiveness of the pre-hospital care chain. 

Deficiencies in any of these human-centric areas 

can introduce critical delays that no technological 

advancement can fully compensate for. 

At the forefront of the response are the paramedics 

and emergency medical technicians (EMTs) who 

constitute the SRCA's operational workforce. The 

competency of these professionals is a direct 

determinant of both the quality of care and, 

indirectly, the scene time, which impacts overall 

system availability. The scope of practice and depth 

of training for SRCA paramedics have been 

evolving, yet challenges remain. Studies indicate 

that while basic life support (BLS) skills are 

generally well-established, there is a perceived need 

for enhanced training in advanced life support 

(ALS) interventions, such as endotracheal 

intubation, intravenous medication administration, 

and the management of complex trauma cases [30]. 

A paramedic who lacks confidence or proficiency 

in these skills may experience prolonged on-scene 

times as they struggle with a critical procedure, 

delaying both patient stabilization and transport to 

definitive care. Furthermore, the unique clinical 

profile of the Saudi population, with its high 

prevalence of conditions like diabetes and cardiac 

disease, necessitates specialized continuing 

education to ensure paramedics can rapidly 

recognize and manage these common emergencies 

[31]. Beyond clinical skills, non-technical 

competencies such as situational awareness, 

leadership, and communication under pressure are 

vital for efficient scene management, particularly in 

complex scenarios involving multiple patients or 

bystanders. 

The role of the emergency call-taker and dispatcher 

is arguably one of the most high-pressure and 

pivotal within the EMS system. These individuals 

are the first point of contact and act as the system's 

sensory organs. Their proficiency directly impacts 

the initial phase of response time. Effective 

dispatchers must perform a rapid and accurate 

triage of the emergency using structured protocols 

like the Medical Priority Dispatch System (MPDS). 

This allows them to identify calls that are truly life-

threatening and warrant a lights-and-siren response 

versus those that are lower acuity. Mis-triage, 

whether due to inadequate training, protocol non-

adherence, or communication barriers, can lead to 

either the inappropriate, high-risk deployment of 

resources for a minor issue or, more dangerously, a 

delayed response for a critical patient [32]. A 

significant challenge within the Saudi context, 

particularly in cosmopolitan cities, is the diversity 

of languages. Dispatchers may face calls from non-

Arabic speakers, including a vast expatriate 

workforce and tourists. The inability to quickly 

ascertain the nature of the emergency, the exact 

location, and critical patient details due to a 

language barrier can lead to substantial delays in 

dispatch and potentially sending an inadequately 

equipped unit [33]. Investing in language support 

services, such as telephonic interpreters, and 

recruiting a multilingual dispatch workforce are 

crucial strategies to mitigate this risk. 
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The interaction with the public represents the final, 

and often most unpredictable, link in the human 

chain. The behavior of bystanders and callers can 

either facilitate a seamless response or create 

significant obstacles. A well-known issue globally, 

which also affects the SRCA, is the misuse of 

emergency lines for non-urgent matters. This 

inappropriate use ties up dispatch lines, wastes 

valuable resources, and can delay response to 

genuine, life-threatening emergencies [34]. Public 

education campaigns are essential to clarify the 

proper use of the SRCA's emergency number. 

Furthermore, the ability of a caller to provide a 

precise, unambiguous location is critical. In a 

country with rapid urban development, new 

neighborhoods and compounds may not be well-

mapped, and informal or colloquial location names 

are common. Callers in a state of panic often 

provide incomplete or incorrect addresses, forcing 

dispatchers and responding crews to waste precious 

minutes on verification [35]. The implementation of 

Advanced Mobile Location (AML) technology, 

which automatically sends a caller's GPS 

coordinates to the emergency center, could 

dramatically reduce this particular delay. 

Finally, the well-being of the SRCA's human 

resources cannot be overlooked as a factor 

influencing system performance. Paramedicine is a 

high-stress profession characterized by exposure to 

trauma, critical incidents, and shift work. High 

levels of occupational stress and burnout among 

paramedics can lead to decreased concentration, 

slower reaction times, and increased absenteeism 

[36]. A fatigued or disengaged paramedic may take 

longer to perform patient assessments and 

interventions, while a stressed dispatcher may be 

more prone to errors in judgment. Therefore, 

proactive institutional support through mental 

health resources, critical incident stress debriefing, 

and fair workload management is not merely an 

employee benefit but an operational necessity to 

maintain a sharp, responsive, and effective 

workforce [37]. 

 

6. Epidemiological Shifts, Population 

Growth, and Mass Gatherings 
 

The performance of the Saudi Red Crescent 

Authority (SRCA) is not only a function of its 

operational efficiency but is also profoundly shaped 

by the nature and volume of the demand it faces. 

The "burden of demand" encompasses the 

quantitative and qualitative pressures placed upon 

the emergency medical system by the population it 

serves. For the SRCA, this burden is uniquely 

intensified by three powerful, interconnected 

forces: a rapid epidemiological transition towards 

non-communicable diseases, sustained population 

growth and urbanization, and the unparalleled 

challenge of regularly hosting mega-scale mass 

gatherings. Understanding these demand-side 

drivers is essential for accurate capacity planning, 

resource allocation, and strategic forecasting to 

prevent system overload and the inevitable 

degradation of response times. 

Saudi Arabia is undergoing a significant 

epidemiological transition, a shift that is 

fundamentally altering the case-mix of EMS calls. 

Historically, the disease burden in the Kingdom, 

like many developing nations, was dominated by 

communicable diseases. However, economic 

development and changes in lifestyle have led to a 

sharp rise in non-communicable diseases (NCDs). 

The Kingdom now faces high and rising prevalence 

rates of conditions such as obesity, diabetes, 

hypertension, and cardiovascular diseases [35]. 

This shift has direct and profound implications for 

the SRCA. A population with a high prevalence of 

cardiovascular disease generates a greater number 

of calls for chest pain, acute myocardial infarction, 

and cardiac arrest. Similarly, a high prevalence of 

diabetes leads to more emergencies related to 

hypoglycemia, hyperglycemic crises, and 

associated complications. These time-critical 

conditions require immediate, advanced life support 

responses, placing a heavier qualitative burden on 

the system compared to lower-acuity calls [36]. The 

increasing demand for responses to NCD-related 

emergencies not only increases overall call volume 

but also increases the proportion of calls that are 

high-priority, straining the limited pool of ALS-

capable units and increasing the competition for 

these critical resources, thereby potentially delaying 

response to the most severe cases. 

Compounding this epidemiological shift is the 

sheer demographic pressure of a growing and 

concentrating population. Saudi Arabia has one of 

the highest population growth rates in the Gulf 

region, coupled with significant internal migration 

from rural areas to urban centers. Cities like 

Riyadh, Jeddah, and the Eastern Province hubs 

have expanded rapidly, leading to the creation of 

new, densely populated suburbs [37]. This urban 

concentration creates a higher density of potential 

EMS incidents per square kilometer. A larger 

population, particularly one with the NCD profile 

described above, naturally generates a higher 

absolute number of emergency calls. Without a 

proportional increase in EMS resources—including 

ambulances, stations, and personnel—the system 

becomes stretched, leading to longer response times 

as available units are forced to cover larger 

geographic areas or are constantly deployed, 

leaving sectors uncovered. This phenomenon, 
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known as "system status management failure," can 

lead to "level zero" events, where no ambulances 

are available to respond to a new emergency, a 

situation that becomes more frequent as demand 

outpaces supply [38]. The dynamic nature of Saudi 

Arabia's urban growth means that static ambulance 

station locations can quickly become obsolete, 

failing to serve new population centers effectively. 

The most extreme and unique demand-side 

challenge facing the SRCA is the management of 

mass gatherings, with the annual Hajj pilgrimage in 

Makkah representing the archetypal example. The 

Hajj transforms the city into one of the most 

densely populated places on Earth, with over two 

million pilgrims from across the globe congregating 

in a limited geographic area over a short period. 

This creates a surge in EMS demand that is orders 

of magnitude above baseline levels. The types of 

presentations are also distinct, often related to 

environmental exposures (heatstroke, dehydration), 

communicable disease outbreaks in crowded 

conditions, and crush injuries or stampedes in the 

most tragic circumstances [39]. The demand is not 

only immense but also spatially concentrated and 

temporally predictable, yet incredibly complex to 

service due to near-total road congestion. The 

SRCA's response to this challenge involves a 

monumental logistical operation that includes 

prepositioning dozens of temporary field clinics 

and mobile medical teams, deploying fleets of 

smaller golf-cart style ambulances and all-terrain 

vehicles to navigate pedestrian crowds, and 

establishing a dedicated command and control 

center [40]. During Hajj, the very model of EMS 

shifts from a traditional dispatch-and-response 

system to a distributed, point-of-care service 

delivery model. 

Beyond the Hajj, other large-scale events such as 

the National Day celebrations, cultural festivals, 

and sporting events place significant, albeit smaller, 

surge demands on the SRCA, particularly in major 

cities. Furthermore, the high rate of road traffic 

accidents (RTAs) in the Kingdom constitutes a 

persistent and significant component of the EMS 

demand burden. Saudi Arabia has historically had 

one of the highest RTA fatality rates globally, 

generating a consistent flow of high-acuity trauma 

calls that require sophisticated extraction and 

medical care [41]. These incidents often require 

multiple units and can tie up resources for extended 

periods, both on-scene and during transport to 

distant trauma centers, effectively removing them 

from the available resource pool for a significant 

time. 

 

7. Conclusion 

Enhancing the response time of the Saudi Red 

Crescent Authority is a national imperative with 

direct consequences for population health and 

survival. By viewing the system as an 

interconnected whole and implementing a 

coordinated strategy that addresses operational, 

human, geographic, and demand-side factors in 

concert, the SRCA can build a more resilient, 

responsive, and effective emergency medical 

service. Future research should focus on 

longitudinal studies to track the impact of specific 

interventions, cost-effectiveness analyses of new 

technologies, and qualitative explorations of patient 

outcomes to ensure that the pursuit of speed is 

seamlessly aligned with the ultimate goal of 

delivering high-quality, life-saving care to every 

citizen and resident of the Kingdom. 
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