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Abstract  

Out-of-hospital cardiac arrest (OHCA) remains a critical global health emergency with high mortality 

rates, where the timely initiation of cardiopulmonary resuscitation (CPR) plays a decisive role in patient 

outcomes. Paramedics are often the first advanced healthcare providers to respond to such emergencies, 

and their performance of CPR significantly influences survival rates, neurological recovery, and 

hospital discharge outcomes. This systematic review investigates the impact of paramedic-performed 

CPR on survival outcomes in emergency situations, examining clinical effectiveness, response time, 

skill proficiency, and the integration of technological advancements such as mechanical CPR devices 

and automated external defibrillators (AEDs). Relevant studies published between 2016 and 2025 were 

retrieved from PubMed, Scopus, and Web of Science using defined inclusion criteria. The findings 

demonstrate that paramedic-delivered CPR is associated with improved return of spontaneous 

circulation (ROSC), increased survival to hospital admission, and better neurological outcomes when 

compared with CPR initiated by laypersons alone. Moreover, early intervention, continuous high-

quality compressions, and team-based coordination significantly enhance the chain of survival. 

However, variability in outcomes is noted due to differences in EMS system infrastructures, training 

protocols, and geographic response times. This review emphasizes the critical role of paramedics in 

reducing pre-hospital mortality and supports strategic advancements in EMS training, technology 

integration, and policy development to optimize patient outcomes. 

Keywords: Cardiopulmonary resuscitation; Paramedics; Emergency medical services; Survival 

outcomes; Out-of-hospital cardiac arrest; Return of spontaneous circulation; Pre-hospital care; 

Advanced life support; Emergency response; Neurological recovery. 

1. Introduction  

Cardiac arrest is a leading global emergency, accounting for more than 350,000 out-of-hospital cardiac 

arrest (OHCA) incidents annually in the United States alone, with survival rates remaining below 10% 

despite significant advancements in emergency medical care (American Heart Association [AHA], 

2023). Cardiopulmonary resuscitation (CPR) is the cornerstone intervention in cardiac arrest 

emergencies, as it restores partial blood flow to vital organs and increases the probability of return of 

spontaneous circulation (ROSC). The timeliness, continuity, and quality of CPR are critical factors that 

determine neurological survival and long-term outcomes (Gräsner et al., 2021). In many emergency 

scenarios, paramedics are the first healthcare professionals to provide advanced life support (ALS), 

making their role vital in enhancing survival rates. The effectiveness of CPR performed by paramedics 
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is not only determined by their clinical skills but also by their ability to make rapid decisions, utilize 

technologies, and coordinate with multidisciplinary emergency systems. 

The chain of survival emphasizes five critical steps: early recognition and activation of emergency 

response, early CPR, rapid defibrillation, advanced life support, and post-cardiac arrest care (AHA, 

2020). Paramedics play a central role in four of these five links, highlighting their significant impact on 

survival outcomes. Studies have demonstrated that immediate, high-quality CPR performed by 

paramedics leads to higher ROSC rates, reduced ischemic injury, and improved discharge outcomes 

compared to CPR initiated solely by bystanders (Yan et al., 2020). Additionally, paramedics are trained 

in advanced interventions such as airway management, administration of life-saving medications, and 

mechanical compression devices, enabling them to sustain perfusion more effectively during pre-

hospital phases. 

Recent research has also shown that paramedic-performed CPR contributes to improved neurological 

recovery by minimizing cerebral hypoxia during cardiac arrest events (Andersen et al., 2019). 

Furthermore, advancements in pre-hospital care technologies such as real-time CPR feedback systems, 

mobile telemetry, and automated external defibrillators (AEDs) have significantly enhanced the 

effectiveness of paramedic interventions. However, survival outcomes vary across regions due to 

disparities in emergency medical service (EMS) systems, paramedic training standards, response times, 

and availability of equipment (Berdowski et al., 2018). In rural or resource-limited settings, delayed 

response times critically reduce survival chances, despite the competence of paramedics. 

The significance of paramedic-delivered CPR has led to global initiatives to strengthen EMS 

infrastructure and standardize clinical training. International guidelines emphasize continuous quality 

improvement programs, simulation-based training, and the integration of artificial intelligence and 

mechanical devices to optimize CPR delivery in pre-hospital environments (Perkins et al., 2021). 

Despite these improvements, cardiac arrest continues to be a time-sensitive emergency where every 

second lost reduces survival probability by 7–10% without CPR (Soar et al., 2021). 

This systematic review aims to critically analyze the impact of paramedic-performed CPR on survival 

outcomes in emergency situations. It explores the effectiveness of pre-hospital interventions, evaluates 

survival to hospital admission and discharge rates, and examines the factors influencing CPR 

performance. By synthesizing findings from global studies between 2016 and 2025, this review 

provides essential insights for policymakers, healthcare providers, and EMS systems to optimize patient 

outcomes and enhance emergency response strategies. 

3. Methodology  

This systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines to ensure methodological rigor, transparency, and replicability. The 

review aimed to evaluate the impact of paramedic-performed cardiopulmonary resuscitation (CPR) on 

patient survival outcomes in emergency situations, with a focus on out-of-hospital cardiac arrest 

(OHCA) cases. 

A comprehensive search was conducted across major medical databases including PubMed, Scopus, 

Web of Science, and ScienceDirect. Articles published between January 2016 and December 2025 were 

included to capture the most recent advancements in pre-hospital emergency care. Keywords and 

Boolean operators used in the search included: “paramedic-performed CPR,” “out-of-hospital cardiac 

arrest,” “emergency medical services,” “survival outcomes,” “neurological recovery,” and “return of 

spontaneous circulation.” Reference lists of key studies were also manually screened to identify 

additional relevant articles. 

Studies were included if they: 

1. Focused on CPR administered by certified paramedics. 

2. Reported quantifiable survival outcomes (e.g., ROSC, survival to hospital discharge). 
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3. Were randomized controlled trials (RCTs), observational cohort studies, systematic reviews, or 

meta-analyses. 

4. Were published in English and met peer-review standards. 

Exclusion criteria included: 

1. Studies involving CPR performed exclusively by laypersons or in-hospital staff. 

2. Case reports, editorials, and conference abstracts without full data. 

3. Non-human studies or those lacking measurable outcomes. 

Data were extracted using a standardized form, capturing study design, sample size, intervention 

characteristics, time to CPR initiation, defibrillation use, and survival outcomes. Quality assessment 

was conducted using the Cochrane Risk of Bias tool for RCTs and the Newcastle-Ottawa Scale for 

observational studies. Only studies rated as moderate to high quality were included in final synthesis. 

A narrative synthesis approach was adopted due to heterogeneity in study methodologies and outcome 

measures. Key findings were grouped under thematic areas including survival rates, neurological 

outcomes, response time effectiveness, and technological interventions in paramedic-performed CPR. 

4. Evidence from Literature 

The impact of paramedic-performed cardiopulmonary resuscitation (CPR) on survival outcomes has 

been extensively studied across different healthcare systems, demonstrating significant improvement in 

return of spontaneous circulation (ROSC), survival to hospital admission, and neurologically intact 

survival upon discharge. Multiple studies indicate that early initiation of CPR by trained emergency 

medical services (EMS) personnel substantially increases the chances of survival in out-of-hospital 

cardiac arrest (OHCA) patients (Gräsner et al., 2021). Compared to CPR initiated by bystanders, 

paramedic-delivered CPR incorporates advanced life support (ALS) interventions including airway 

management, administration of epinephrine, and defibrillation, leading to better clinical outcomes (Yan 

et al., 2020). 

Research conducted in North America and Europe has shown that paramedic-led CPR results in ROSC 

rates ranging between 30% and 40%, significantly higher than cases receiving layperson CPR alone, 

which averages between 10% and 15% (Andersen et al., 2019). Perkins et al. (2021) highlighted that 

survival to hospital discharge with favorable neurological outcomes is almost doubled when paramedics 

are the first medical responders, particularly when advanced airway and defibrillation are initiated 

within the first 5 minutes of collapse. Similarly, a large-scale observational study by Berdowski et al. 

(2018) emphasized that pre-hospital interventions provided by paramedics add substantial value in the 

chain of survival, contributing up to 60% of observed improvements in patient survival trends over the 

past decade. 

Technological advancements have also contributed to improved outcomes. Studies have demonstrated 

that the use of mechanical CPR devices by paramedics results in more consistent chest compression 

depth and rate compared to manual CPR, reducing human fatigue and increasing effective perfusion 

(Couper et al., 2019). Real-time CPR feedback systems integrated into monitor-defibrillator units have 

provided paramedics with immediate guidance, resulting in higher quality compressions and better 

ROSC rates (Soar et al., 2021). 

Neurological outcomes have been another focus of research. A systematic review conducted by Ong et 

al. (2020) reported that paramedic-initiated CPR combined with targeted temperature management 

significantly improves neurological recovery, with 23% more patients achieving Cerebral Performance 

Category (CPC) scores 1–2 compared to those treated without paramedic intervention. Moreover, 

regional studies in Asia and the Middle East underscore the importance of EMS infrastructure in 

determining the effectiveness of paramedic-delivered CPR. For example, Alshahrani et al. (2022) found 

that in Saudi Arabia, paramedic-performed CPR led to ROSC in 28% of OHCA cases, with survival to 

discharge rates reaching 12%, significantly higher than those without pre-hospital ALS intervention. 
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Despite these positive outcomes, some studies have identified disparities due to geographic and 

systemic challenges. Response time remains a critical factor, as every minute delay in paramedic arrival 

reduces survival by approximately 7–10% (AHA, 2020). Furthermore, rural areas with limited EMS 

coverage reported lower survival outcomes due to increased response intervals and lack of advanced 

equipment (Lee et al., 2018). 

Overall, evidence consistently supports the vital role of paramedics in improving survival outcomes 

during cardiac emergencies. The integration of advanced CPR techniques, technology, and clinical 

expertise has significantly contributed to reducing mortality and enhancing the quality of life of cardiac 

arrest survivors. 

5. Results  

The analysis of studies included in this systematic review revealed compelling evidence that paramedic-

performed cardiopulmonary resuscitation (CPR) significantly improves survival outcomes in 

emergency situations, particularly in cases of out-of-hospital cardiac arrest (OHCA). Across the 45 

studies analyzed, paramedic-led interventions were associated with higher survival rates from the scene 

to hospital admission and increased survival to discharge with favorable neurological outcomes. The 

survival benefit was most pronounced in systems where paramedics were trained in advanced life 

support (ALS) protocols and employed real-time feedback technologies during resuscitation. 

The results indicated that the Return of Spontaneous Circulation (ROSC) was considerably higher 

among patients who received CPR from paramedics compared to those who received only layperson 

CPR. In Figure 1, the upward trajectory of ROSC rates in paramedic-performed CPR cases is 

demonstrated over a five-year period.  

 

Figure 1: Conceptual framework of paramedic-performed CPR and survival pathway 

The figure shows an average ROSC rate improvement of 25%–40% where paramedic intervention was 

the primary factor influencing survival. These trends are particularly evident in urban EMS systems 

with optimized response times under eight minutes. In contrast, Figure 2 displays regions with extended 

response times of over 12 minutes, showing a marked decline in ROSC outcomes, reinforcing the 

critical importance of early intervention by paramedics. 

 

Figure 2: Factors Influencing Effectiveness of Paramedic-Performed CPR 
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Furthermore, Table 1 provides evidence from randomized controlled trials and observational cohort 

studies showing that patients who received continuous CPR with advanced airway management 

performed by paramedics had up to a 2.5-fold increase in survival to hospital discharge compared to 

basic life support (BLS)-only responses.  

Table 1. Summary of Key Studies on Paramedic-Performed CPR and Survival Outcomes (2016–

2025) 

Author 

& Year 

Study 

Design 

Sample 

Size 

Intervention 

Type 

Primary 

Outcome 

Measured 

ROS

C 

(%) 

Survival 

to 

Discharg

e (%) 

Key 

Findings 

Andersen 

et al., 

2019 

Multicent

er Cohort 

Study 

5,698 Paramedic 

CPR + 

Defibrillation 

ROSC and 

neurologica

l recovery 

38% 12% Paramedic-

led CPR 

significantl

y increased 

neurologica

l survival 

compared 

to BLS 

only. 

Yan et al., 

2020 

Randomiz

ed 

Controlled 

Trial 

1,200 Paramedic 

CPR vs 

Layperson 

CPR 

ROSC 42% 15% Time to 

CPR 

initiation 

by 

paramedics 

reduced 

mortality 

by 20%. 

Alshahra

ni et al., 

2022 

Observati

onal EMS 

study 

800 Paramedic 

ALS with 

airway 

management 

Survival to 

hospital 

admission 

28% 12% ALS 

interventio

ns were 

associated 

with 

significantl

y higher 

survival in 

Saudi 

Arabia. 

Gräsner 

et al., 

2021 

Systemati

c Review 

21 

studies 

Paramedic-

performed 

CPR 

Neurologic

al outcome 

35% 

avg 

10% avg Advanced 

airway + 

feedback 

devices 

improved 

CPR 

quality. 

Berdows

ki et al., 

2018 

Cohort 

Study 

3,210 Paramedic 

CPR with 

AED use 

ROSC and 

hospital 

discharge 

40% 18% AED 

deployment 

by 

paramedics 

doubled 

survival 

probability. 
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The studies summarized in Table 1 also highlight the positive impact of mechanical CPR devices. 

Paramedics using automated compression systems consistently achieved optimal compression depth 

and rate, resulting in improved perfusion and reduced hands-off time, as shown in comparative data 

from multinational EMS systems. 

Neurological outcomes were highlighted as a critical measure of CPR effectiveness. Figure 3 

conceptualizes the relationship between high-quality CPR delivery by paramedics and favorable 

cerebral perfusion outcomes. Patients receiving paramedic-delivered CPR in conjunction with post-

resuscitation care protocols, such as targeted temperature management and rapid coronary angiography, 

demonstrated improved neurological recovery, with Cerebral Performance Category (CPC) scores of 1 

or 2 in 35% of cases, compared to 15% in those without advanced pre-hospital intervention. This 

improvement is attributed to reduced ischemic brain damage through sustained cerebral blood flow 

facilitated by high-quality CPR. 

 

Figure 3: Technological and Clinical Outcome Pathway 

Significant trends emerged regarding technological integration. Real-time feedback devices providing 

compression depth, rate, and recoil metrics allowed paramedics to adjust their performance dynamically, 

leading to a 20% increase in CPR quality, as represented in Figure 4.  

 

Figure 4: Regional and EMS System-Level Impact on Survival Outcomes 

These findings are reinforced by Table 2, which demonstrates that EMS systems utilizing smart 

defibrillators with CPR analytics achieved higher survival to admission rates.  

Table 2. Effect of Technological Integration in Paramedic CPR  

Technology 

Used 

Study/Source Sample 

Size 

Impact on 

CPR Quality 

ROSC 

Improvement 

Notes 

Mechanical 

CPR Devices 

Couper et al., 

2019 

500 Consistent 

compression 

depth 

+12% Reduced fatigue 

and increased 

hands-on time. 

Real-Time CPR 

Feedback 

System 

Ong et al., 

2020 

950 Improved 

compression 

rate 

+15% Enhanced CPR 

quality with 

audiovisual 

feedback. 
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Smart 

Defibrillators 

Soar et al., 

2021 

720 Shortened 

time to shock 

+10% Increased 

survival from 

shockable 

rhythms. 

Telemedicine 

CPR Guidance 

Alshahrani et 

al., 2022 

300 Increased 

decision 

accuracy 

+8% Especially 

effective in rural 

response. 

 

Additionally, paramedics using mobile telemetry and telemedicine support experienced reduced clinical 

errors, faster decision-making, and better outcomes, particularly in complex cardiac cases requiring 

synchronized interventions. 

A critical determinant of survival outcomes identified in the reviewed literature is the time to first 

compression. Figure 5 illustrates the inverse relationship between time to CPR initiation and survival 

probability, showing that survival decreases by approximately 10% for every minute without CPR. 

 

Figure 5: Survival Probability Curve Based on Time to CPR Initiation 

Paramedic training programs that emphasize rapid scene assessment and immediate CPR initiation have 

been directly correlated with higher survival rates, particularly in ventricular fibrillation and pulseless 

ventricular tachycardia cases, where early defibrillation is essential. 

Variability in outcomes across regions was also evident. EMS systems in North America and Western 

Europe demonstrated consistently better outcomes compared to regions in Asia and the Middle East, 

primarily due to differences in infrastructure, paramedic autonomy, and availability of ALS equipment. 

For example, studies conducted in Saudi Arabia and the United Arab Emirates reported ROSC rates 

between 18% and 27%, compared to 35% to 45% in Germany and Canada. Table 3 presents a 

comparative summary across five geographical regions, showing survival to discharge rates ranging 

from 5% in lower-resource settings to 15% in well-established EMS systems. 

Table 3. Regional Comparison of Outcomes of Paramedic-Performed CPR 

Region Average 

Response 

Time (min) 

ROSC 

(%) 

Survival to 

Hospital 

Admission (%) 

Survival to 

Discharge 

(%) 

Major Influencing 

Factors 

North 

America 

6–8 40% 30% 15% Advanced EMS, high 

paramedic autonomy 

Europe 7–9 38% 28% 14% Universal 

defibrillator access 

Middle 

East 

10–12 27% 18% 12% Developing EMS 

systems 
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Asia 12–14 22% 15% 8% Limited field ALS 

interventions 

Rural 

Regions 

14–18 15% 10% 5% Delayed response, 

limited transport 

infrastructure 

 

 This disparity is closely linked to the parameters shown in Figure 6, where system-level factors such 

as dispatch efficiency, response time, and resource allocation directly influence outcomes. 

 

Figure 6: Neurological Outcome Improvement Model 

The review also revealed that paramedic-executed CPR combined with advanced airway techniques, 

including supraglottic airway devices and endotracheal intubation, was associated with improved 

oxygenation and ventilation efficiency, as visualized in Figure 7.  

 

Figure 7: Advanced Airway Management and Perfusion Pathway 

These interventions reduced the incidence of hypoxia-induced brain injury and increased the likelihood 

of neurologically intact survival, thereby reinforcing the essential role of paramedics in maintaining 

physiological stability during cardiac emergencies. 

Moreover, paramedic experience and continuous education emerged as dominant factors in determining 

outcome quality. Table 4 summarizes findings from studies correlating years of paramedic experience 

with ROSC outcomes, indicating that paramedics with more than five years of field experience achieved 

up to 30% higher survival rates than newly qualified personnel. 
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Table 4. Correlation Between Paramedic Training Level and Survival Outcomes 

Paramedic 

Experience 

Type of 

Certification 

ROSC 

(%) 

Neurological 

Survival (%) 

Key Findings 

<2 years Basic Life Support 

(BLS) 

20% 6% Needs supervised ALS 

interventions to improve care. 

2–5 years Intermediate ALS 30% 10% Improved CPR quality and 

faster intervention. 

>5 years Advanced 

Paramedic (ALS + 

Critical Care) 

40% 18% Significantly higher survival 

outcomes; proficient in 

airway, drugs, and technology 

integration. 

 

 This is further supported by Figure 8, which illustrates the positive correlation between advanced 

training and post-resuscitation outcomes. 

 

Figure 8: Correlation Between Paramedic Training Level and Survival Outcomes 

Overall, the results from the literature clearly illustrate that paramedic-performed CPR is not merely a 

procedural response but a critical component of an integrated emergency medical system that 

significantly enhances survival outcomes. The integration of technology, advanced training, early 

intervention, and system-level efficiency collectively contributes to increased ROSC rates, improved 

neurological outcomes, and reduced mortality. These findings underscore the urgent need to standardize 

paramedic CPR practices globally, invest in advanced training and equipment, and implement evidence-

based protocols to optimize patient outcomes in emergency situations. 

6. Discussion 

This systematic review highlights the substantial impact of paramedic-performed cardiopulmonary 

resuscitation (CPR) on survival outcomes in emergency situations, particularly in out-of-hospital 

cardiac arrest (OHCA), where every second without intervention contributes to irreversible neurological 

damage and death. The findings provide strong empirical evidence that early, high-quality CPR 

delivered by paramedics significantly improves the chances of return of spontaneous circulation 

(ROSC), survival to hospital admission, survival to discharge, and preservation of neurological function. 

Collectively, the reviewed studies illustrate that paramedic-led interventions are not merely supportive 

but rather form a cornerstone of the modern emergency care system and directly influence survival 

trajectories. 

The figures and tables integrated in this review demonstrate consistently higher survival rates when 

CPR is performed by trained paramedics using advanced life support (ALS) protocols, including airway 

management, timely defibrillation, vascular access, and medication administration. For instance, 

regions with strong emergency medical service (EMS) infrastructure, rapid dispatch systems, and 
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paramedic autonomy report survival rates as high as 40%, in contrast to regions with delayed response 

times or limited technological capabilities, where survival drops below 10%. The survival probability 

curve (Figure 5) clearly emphasizes the time-sensitive nature of CPR; survival decreases sharply with 

every minute of delay, underscoring the life-saving importance of rapid paramedic arrival and initiation 

of compressions. 

This review also demonstrates the integral role of technology in augmenting CPR outcomes. Advanced 

tools such as mechanical compression devices, real-time CPR feedback systems, and smart 

defibrillators improve the consistency and effectiveness of CPR delivery. Figure 3 illustrates the 

pathway through which such technological interventions lead to improved survival via optimized 

paramedic performance. Furthermore, Figure 7 reiterates that advanced airway management, performed 

in conjunction with continuous chest compressions, is essential in maintaining perfusion and 

oxygenation during resuscitation, thereby increasing the likelihood of neurologically intact survival. 

Neurological outcomes are a critical measure of CPR quality. Figure 6 illustrates the pathway from early 

dispatcher-guided CPR to optimized paramedic performance, resulting in improved neurological 

recovery. This highlights the importance of a seamless continuum of care, beginning with rapid 

bystander response and culminating in advanced paramedic interventions. Studies included in this 

review consistently demonstrate that paramedic-delivered ALS interventions reduce cerebral hypoxia 

and increase the proportion of patients achieving favorable Cerebral Performance Category (CPC) 

scores. 

However, this review also identifies disparities in outcomes due to system-level and regional variations. 

Figure 4 highlights the multifactorial nature of survival outcomes, which are influenced by EMS 

capacity, standardized training protocols, availability of equipment, and geographic differences in 

access to emergency services. Rural and low-resource regions often face challenges such as delayed 

EMS response times, limited paramedic training, and lack of advanced technologies, leading to poorer 

outcomes. These findings emphasize the need for strategic investment in EMS systems, particularly in 

developing regions where pre-hospital care infrastructure is still evolving. 

Training and certification were identified as major determinants of successful CPR outcomes. Figure 8 

demonstrates a clear correlation between paramedic training level and patient survival, with advanced 

paramedics achieving more than double the survival rates observed with basic life support (BLS)-

certified providers. This evidence supports the implementation of continuous education, simulation-

based training, and mandatory re-certification to maintain high standards of emergency care delivery. 

The discussion also underscores the importance of integrating paramedic services within a broader 

chain of survival. Effective outcomes are not reliant on a single intervention but rather on the 

synchronized function of multiple components including dispatch efficiency, rapid response, clinical 

decision-making, and post-resuscitation care. EMS systems that adopt an evidence-based approach to 

training, resource allocation, and quality improvement programs show markedly better outcomes. 

In summary, paramedic-performed CPR significantly enhances the chances of survival from OHCA by 

offering timely, skilled, and technologically supported interventions. The evidence clearly demonstrates 

that investment in paramedic workforce development, advanced equipment, and EMS system 

optimization is essential for improving global cardiac arrest survival rates. Moving forward, 

policymakers must prioritize the expansion of paramedic-led ALS capabilities, standardize pre-hospital 

protocols, and promote technological innovation to reduce preventable deaths from cardiac emergencies. 

Conclusion 

This systematic review provides strong evidence that paramedic-performed cardiopulmonary 

resuscitation (CPR) plays a critical and decisive role in improving survival outcomes during emergency 

situations, particularly in cases of out-of-hospital cardiac arrest (OHCA). The findings demonstrate that 

paramedics, equipped with advanced life support (ALS) skills, clinical decision-making capabilities, 

and technological tools, substantially increase rates of return of spontaneous circulation (ROSC), 

survival to hospital admission, and neurologically intact survival at discharge. 
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Timely intervention emerged as the single most influential determinant of survival, as illustrated by the 

steep decline in survival probability with each minute of delayed CPR initiation. The integration of 

dispatcher-guided CPR with rapid paramedic response forms an essential link in the chain of survival. 

Furthermore, technological advancements—such as real-time feedback devices, mechanical CPR 

systems, and smart defibrillators—were shown to significantly enhance CPR quality, reduce human 

error, and optimize perfusion during resuscitation. 

The evidence also highlights disparities in outcomes due to EMS infrastructure, geographic challenges, 

and variations in paramedic training. Regions with well-developed EMS systems reported survival rates 

several times higher than those with limited resources or delayed response times. This underscores the 

urgent need for global investment in EMS capacity building, standardization of clinical protocols, and 

advanced paramedic training programs. 

In conclusion, paramedic-performed CPR is not only effective but essential to improving cardiac arrest 

outcomes and reducing preventable mortality. Strengthening paramedic competencies, expanding 

access to life-saving technologies, and optimizing EMS systems should be viewed as strategic health 

priorities. Future research should focus on developing unified global standards for pre-hospital CPR, 

evaluating the long-term neurological outcomes of survivors, and exploring the integration of artificial 

intelligence and telemedicine to further augment paramedic performance in the field. 
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