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Abstract

Response time in emergency medical services is critical to determining the outcomes of
emergencies, especially in life-threatening situations. This study evaluates the impact of the
time it takes to reach injured individuals on patient survival rates, recovery outcomes, and the
overall efficiency of EMS operations. Focusing on Red Crescent operations, this research
examines the various factors that influence response time, including geographic location,
traffic conditions, resource availability, and communication systems. Using data from recent
Red Crescent operations, the study results reveal associations between response times and
patient outcomes, and highlight critical thresholds where delays lead to detrimental effects.
The study also explores the challenges EMS personnel face in reducing response times and
provides recommendations for improving logistics, resource allocation, and technology
integration to enhance rapid response. The findings underscore the need for rapid interventions
to improve survival rates and recovery times, underscoring the essential role of EMS efficiency
in public health and safety.

Keywords:

Introduction:

Civil defense services are considered an important and necessary service for every citizen.
They are a safety valve and a protective shield that protects the lives and properties of citizens and
residents from the dangers of fire and rescue accidents and from the dangers of disasters and wars.
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Therefore, it is a requirement that the government of this wise country seeks to provide to the
citizen wherever he is in the city, village or migration. The General Directorate of Civil Defense
has sought, in accordance with the directives of the rulers, to develop five-year plans to meet the
citizens’ need for civil defense services and to work on expanding the spread of civil defense
services to include all regions of the Kingdom [1].

The effective response of emergency medical services in casualty incidents calls for
sufficient preparation. Response time is a key element of EMS because the very nature of medical
emergencies implies that they must be treated urgently. Response time measures the time frame
from the moment an emergency call is made to the moment an equipped vehicle arrives on the
scene and can be divided into 3 subsections [2]: call time (from the moment the call is taken by a
handler to the moment the alert is raised), gathering time (from the moment the alert is sent out to
the moment a medical team is dispatched), and road time (from dispatch to arrival on the scene).

Emergency Medical Services (EMS) agencies are increasingly being held to an ambulance
response time (RT) criterion of responding to a medical emergency within 8 min for at least 90%
of calls. This recommendation resulted from one study of outcome after nontraumatic cardiac
arrest and has never been studied for any other emergency [3].

In emergency situations, time becomes a critical factor that separates life from death. The
success of emergency response depends largely on the speed of reaching the injured and providing
them with the necessary first aid in a timely manner. The speed of response of emergency teams,
such as the Red Crescent teams, is an essential factor in improving the chances of survival and
reducing the health complications that the injured may suffer from. In such cases, precious seconds
are the real difference between saving and losing a life [4].

This study aims to evaluate the impact of the time taken to reach the injured on the
outcomes of emergency cases, by studying the Red Crescent operations and analyzing the
effectiveness of the response of the ambulance teams in saving lives and reducing health
complications for the injured. The study seeks to understand the factors that affect the speed of
response, such as geographical distance, the state of the infrastructure, and the technologies used,
in addition to identifying ways to enhance performance through recommendations aimed at
improving the efficiency of emergency operations and ensuring the provision of effective health
care in a timely manner.

Literature review

The time it takes to reach injured people in emergency cases is a critical factor in saving
lives and improving emergency healthcare results [5]. This concept is known as “response time”
or “arrival time,” and it reflects the time it takes emergency teams from the moment they receive
a report until they arrive at the scene and provide initial care to the injured. The effectiveness of
emergency response is influenced by several factors related to infrastructure, geography, and
technology, as well as the readiness, qualifications, and training of emergency teams [6].

Factors affecting response time

1. Geographical distance and infrastructure: The geographical distance from the nearest
ambulance point is one of the most important factors, in addition to the efficiency and
congestion of roads and transportation, as remote areas and areas with weak infrastructure
suffer from slow response, which negatively affects the results of emergency cases.
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2. Availability of resources and equipment: This factor includes the availability of equipped
ambulances and the necessary medical equipment in each vehicle, as any shortage may
lead to delayed arrival or insufficient services provided.

3. Human efficiency: The experience, skill and training of Red Crescent workers play a
fundamental role in rapid and effective response, as well-trained emergency teams can deal
with complex situations and make quick decisions that save lives [7].

Impact of response time on patient outcomes

The quality of prehospital care impacts hospital outcomes and patient outcomes.
Emergency health services are the first responders for many patients who end up in the hospital.
They are trained to use a range of important practical skills that can help patients in the field and
reduce response time. Research shows that the speed at which emergency medical teams arrive
directly impacts survival rates. Critical injuries such as heart attacks and strokes can deteriorate
rapidly if the patient does not receive timely care. A short response time increases the chances of
providing the necessary care to patients and preventing deterioration [8]. Patients who suffer
cardiac arrest outside medical facilities are at greater risk of death and adverse medical outcomes.
Cardiopulmonary resuscitation affects the survival rates of such patients, which suggests that
response time may be vital to patient outcomes [9].

Providing an effective and efficient service is the primary goal of EMS agencies (Saudi
Red Crescent). Reducing response time may increase medical effectiveness but will reduce
efficiency due to the need for additional available resources, as well as the increased cost of
providing the service. From a service delivery perspective as well as public relations with patients,
patient and customer satisfaction improves with shorter call response times. However, justification
for specific time standards for specific medical or traumatic emergencies is lacking [9].

Longer median response times to EMS calls in rural areas compared to urban EMS calls
were associated with poorer outcomes [10]. In one study, patients with longer response times
within any type of community had poorer outcomes. Some studies have not found a significant
association between response time and outcomes [11]. One study examined the validity of the gold
standard for EMS calls of 8 minutes or less and found no better outcomes when within that time
frame [12].

Response time as a function of response accuracy

Response times are natural and evident kinds of data to investigate processes [13].
Response time is usually considered the independent variable of response accuracy and not vice
versa. However, there are some studies that show how the type of incorrect response is an indicator
of response time and underlying processes. For example, Novikov et al [14] hypothesized based
on studies that errors either stem from a lack of cognitive control (which is considered premature
responses) and would lead to short response times (error speed) or from attentional lapses and
uncertainty.
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Results

1. Response Time's Critical Role in Patient Outcomes: The data confirmed that shorter
response times are correlated with improved patient outcomes, particularly for critical
cases such as cardiac arrests and strokes. Patients reached within the "gold standard" time
frame had higher survival rates and fewer complications, reinforcing the life-saving value
of a rapid EMS response.

2. Influence of Geographical and Infrastructure Factors: The analysis showed that areas
with well-maintained infrastructure and shorter geographical distances to emergency
points had notably faster response times, benefiting patient outcomes. Conversely, rural
and remote areas faced longer response times due to transportation limitations and greater
distances, leading to poorer emergency outcomes.

3. Technological and Resource Impact: The availability of real-time navigation systems,
adequate medical equipment, and well-prepared ambulance units was shown to
significantly improve response times. Facilities with advanced resources responded more
quickly and provided better prehospital care, which positively influenced hospital
outcomes for patients.

4. Human Efficiency and Training: Well-trained emergency teams responded more
effectively and made fewer errors in critical situations. Data indicated that teams with
higher levels of training were better equipped to make fast, accurate decisions that directly
contributed to saving lives.

5. Resource Limitations and Operational Efficiency: The study identified a trade-off
between reducing response times and the need for additional resources. While reducing
response times is beneficial for patient satisfaction and outcomes, it often requires
increased resource allocation, raising operational costs.

6. Variability in Response Time Standards: The study revealed mixed findings on the
effectiveness of the 8-minute response time standard, with some cases showing no
significant improvement in patient outcomes within this threshold. The effectiveness of
response time standards appeared to vary based on the type of emergency and location.

Conclusion

This study underscores the critical impact of response time on emergency case outcomes,
with evidence supporting that faster response times improve survival rates and reduce health
complications. Effective EMS requires optimizing infrastructure, technology, and human
resources to achieve efficient response times. However, the findings also suggest that a one-size-
fits-all standard, such as the 8-minute benchmark, may not universally apply to all emergency
cases, emphasizing the need for flexible, context-sensitive response protocols.

For the Saudi Red Crescent and similar agencies, the study recommends investing in
infrastructure in rural areas, enhancing training programs for EMS staff, and employing advanced
technology to improve response accuracy and reduce delays. Ultimately, these improvements
could lead to more effective emergency care, enhancing the overall health outcomes and
satisfaction for citizens across diverse regions.
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