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Abstract  

Background: Pre-hospital emergency care plays a critical role in reducing morbidity and mortality 

among patients experiencing acute medical and traumatic events. Paramedics serve as frontline 

responders, delivering rapid, often life-saving interventions before hospital arrival. As the scope of 

paramedic practice continues to expand, evaluating the effectiveness of these interventions is essential 

to improving outcomes and optimizing emergency medical services (EMS) systems. 

Objective: This systematic review aims to assess the effectiveness of paramedic-led interventions in pre-

hospital emergency care, focusing on clinical outcomes, patient safety, and response efficiency. 

Methods: A comprehensive literature search was conducted across five major databases (PubMed, 

Scopus, Web of Science, CINAHL, and EMBASE) for peer-reviewed studies published between 2016 and 

2024. Eligible studies included randomized controlled trials, cohort studies, and observational research 

evaluating clinical outcomes of paramedic-administered interventions. Data extraction and quality 

assessment were performed independently by two reviewers following PRISMA guidelines. 

Results: Out of 2,347 identified records, 42 studies met the inclusion criteria. Interventions analyzed 

included airway management, defibrillation, hemorrhage control, analgesia, stroke identification, and 

early sepsis treatment. Evidence suggests that timely paramedic interventions are associated with 

improved survival rates in cardiac arrest, better pain management, and faster recognition of time-

sensitive conditions such as stroke and sepsis. However, variations in protocols, training levels, and 

patient populations limited the ability to generalize some findings. 

Conclusion: Paramedic-led interventions in the pre-hospital setting are generally effective in improving 

patient outcomes, particularly when guided by standardized protocols and supported by continuous 

training. Further high-quality research is needed to strengthen the evidence base and support the 

development of best-practice models in EMS systems. 

Keywords: Paramedic, Pre-hospital care, Emergency medical services, Intervention effectiveness, 

Patient outcomes, Systematic review. 
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Introduction 

Pre-hospital emergency care is a vital component of healthcare systems worldwide, providing 

critical, time-sensitive interventions that can significantly influence patient outcomes. 

Paramedics serve as the cornerstone of this system, responding to a wide range of medical 

and traumatic emergencies in diverse and often unpredictable environments. Their ability to 

provide immediate, evidence-based care prior to hospital arrival has been shown to improve 

survival rates, reduce complications, and optimize care transitions (Lindström et al., 2021). 

The scope of paramedic practice has evolved substantially over the past two decades. No 

longer limited to basic life support and rapid transport, paramedics are now trained and 

authorized to perform advanced procedures such as airway management, drug administration, 

defibrillation, hemorrhage control, and early recognition of critical conditions like stroke and 

sepsis (Burrell et al., 2022). With these expanded responsibilities, understanding the 

effectiveness of their interventions is crucial for refining clinical guidelines, improving training 

protocols, and ensuring high-quality emergency medical services (EMS). 

Several studies have assessed individual aspects of paramedic care, such as the effectiveness 

of pre-hospital analgesia (Ahern et al., 2021) or the role of paramedics in out-of-hospital 

cardiac arrest (Behrens et al., 2023). However, the literature remains fragmented, with 

inconsistent methodologies and varied outcome measures. Moreover, the increasing pressure 

on emergency departments and the growing demand for EMS services worldwide highlight 

the need for a consolidated understanding of what works in pre-hospital settings. 

This systematic review aims to evaluate the effectiveness of paramedic-led interventions in 

pre-hospital emergency care. It seeks to synthesize current evidence on how such 

interventions impact patient outcomes, clinical efficiency, and care quality. By doing so, the 

review will contribute to evidence-based practice and inform policy decisions in EMS system 

design and paramedic education. 

Methods 

This systematic review was conducted in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines. A comprehensive search was 

performed across five electronic databases—PubMed, Scopus, Web of Science, CINAHL, and 

EMBASE—for articles published between January 2016 and December 2024. The search 

strategy included keywords and Boolean operators such as “paramedic*,” “pre-hospital,” 

“emergency medical services,” “intervention*,” and “effectiveness.” Additional studies were 

identified through manual reference list checks. 

Eligible studies included peer-reviewed articles that evaluated paramedic-led clinical 

interventions in pre-hospital emergency settings and reported measurable patient outcomes 

such as mortality, morbidity, pain control, or response time. Studies were limited to those 

published in English. Exclusion criteria included editorials, case reports, reviews, and studies 

focusing solely on in-hospital care. 

Two reviewers independently screened titles, abstracts, and full texts to determine study 

eligibility. Data were extracted using a standardized form, capturing details such as study 

design, population, type of intervention, and key outcomes. Risk of bias was assessed using 

the Cochrane Risk of Bias Tool for randomized trials and the Newcastle-Ottawa Scale for 
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observational studies. A narrative synthesis was conducted due to the heterogeneity in study 

design, populations, and outcome measures. 

Results 

A total of 2,347 articles were identified through the initial database search. After the removal 

of duplicates and screening based on title and abstract, 128 full-text articles were assessed for 

eligibility. Ultimately, 42 studies met the inclusion criteria and were included in this review. 

These studies comprised a combination of randomized controlled trials, cohort studies, and 

observational analyses, covering a wide range of paramedic-led interventions in pre-hospital 

emergency care. 

The included studies spanned diverse geographical regions, including North America, Europe, 

Australia, and parts of Asia. Most studies were published between 2018 and 2023, reflecting 

growing interest in evaluating the scope and efficacy of paramedic interventions. The sample 

sizes across studies varied widely, ranging from fewer than 100 patients to over 50,000 cases 

analyzed from national EMS registries. 

 

Figure 1: Number of Studies per Intervention Type 

 

The interventions were grouped into six main categories: airway management, cardiac arrest 

response, hemorrhage control, pain management, stroke recognition, and sepsis management. 

The figure provided illustrates the number of studies focused on each intervention type, with 

cardiac arrest response and pain management being the most frequently investigated areas. 

Cardiac arrest response was addressed in 10 studies, which consistently demonstrated that 

early defibrillation and high-quality cardiopulmonary resuscitation (CPR) performed by 

paramedics significantly improved survival to hospital discharge. The use of automated 

external defibrillators (AEDs) and adherence to advanced cardiac life support (ACLS) protocols 

were associated with better neurological outcomes and reduced mortality. Several studies 

highlighted that time to first shock and effective chest compression fraction were strong 

predictors of survival. 

Eight studies focused on pain management, with paramedic-administered analgesics such as 

morphine, fentanyl, and ketamine showing significant efficacy in reducing patient-reported 
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pain scores during transport. The findings suggest that pain relief provided by trained 

paramedics is not only effective but also safe, with minimal reported adverse effects. These 

studies emphasized the importance of appropriate dosing protocols and monitoring to ensure 

optimal patient care. 

Airway management was evaluated in seven studies, which assessed techniques ranging from 

basic airway maneuvers to the use of supraglottic airway devices and endotracheal intubation. 

Supraglottic devices were found to be effective in rapidly securing airways, particularly in 

trauma and cardiac arrest scenarios. However, studies comparing endotracheal intubation 

with less invasive methods indicated variable outcomes, with some suggesting that delays or 

failed intubation attempts may negate the benefits of advanced airway placement in certain 

situations. 

Hemorrhage control was the focus of five studies, primarily involving the use of tourniquets 

and hemostatic agents in trauma patients. These studies indicated that early application of 

tourniquets by paramedics significantly reduced mortality in cases of severe limb trauma. 

Additionally, the use of point-of-care ultrasound (POCUS) and pre-hospital blood transfusion 

protocols was explored in advanced trauma systems, showing promising results in reducing 

preventable deaths. 

Stroke recognition was addressed in six studies, all of which evaluated the ability of 

paramedics to accurately identify stroke symptoms using validated tools such as the FAST (Face, 

Arm, Speech, Time) and Cincinnati Prehospital Stroke Scale. The findings demonstrated that 

paramedics were generally reliable in identifying potential stroke patients, enabling faster 

triage and transportation to appropriate stroke centers. Studies noted that accuracy was 

improved with ongoing training and structured stroke pathway protocols. 

Sepsis management appeared in six studies, which analyzed paramedic performance in early 

sepsis recognition and initiation of care. These studies showed that trained paramedics could 

successfully identify sepsis indicators and administer initial treatments such as oxygen, 

intravenous fluids, and early warning scores. This early identification was associated with 

reduced delays in definitive treatment upon arrival at the emergency department, potentially 

improving patient outcomes. 

The methodological quality of the included studies varied. Risk of bias assessment revealed 

that while most studies demonstrated moderate to high quality, some observational designs 

carried a risk of selection bias, particularly where patient records or registry data were 

retrospectively analyzed. Randomized controlled trials were generally of high quality, with 

appropriate blinding and outcome measurement, although sample sizes were sometimes 

limited. 

Overall, the findings from this review suggest that paramedic-led interventions in pre-hospital 

settings are effective in improving patient outcomes across a range of emergency conditions. 

Interventions were most effective when implemented using standardized protocols, 

supported by continuous training, and tailored to the local EMS system’s capabilities. However, 

heterogeneity in study design and outcome reporting limited the possibility of meta-analysis 

and direct comparison between studies. 

The accompanying figure shows the number of studies per intervention type. Cardiac arrest 

and pain management were the most studied interventions, suggesting a research emphasis 

on conditions with high acuity and clear performance metrics. Less frequently studied 
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interventions, such as sepsis and hemorrhage control, may benefit from further investigation, 

especially as EMS systems seek to expand their scope of care. 

In conclusion, the evidence indicates that well-trained paramedics can deliver high-impact 

interventions that contribute to improved pre-hospital care outcomes. Standardizing practices 

and continuing research into underexplored areas will further enhance the effectiveness of 

EMS services globally. 

Discussion 

This systematic review evaluated the effectiveness of paramedic-led interventions in pre-

hospital emergency care and found consistent evidence that such interventions positively 

influence patient outcomes across various clinical domains. The findings highlight the critical 

role of paramedics in delivering timely, evidence-based care, particularly in time-sensitive 

emergencies such as cardiac arrest, major trauma, stroke, and sepsis. 

Among the most studied interventions, cardiac arrest management by paramedics showed a 

strong correlation with improved survival and neurological outcomes, especially when early 

defibrillation and high-quality CPR were delivered according to advanced life support protocols. 

These results align with previous research suggesting that well-trained paramedics can 

significantly improve out-of-hospital cardiac arrest outcomes through adherence to structured 

protocols and timely intervention (Behrens et al., 2023). 

Pain management was another area with strong evidence of effectiveness. The reviewed 

studies supported the use of paramedic-administered analgesics to provide early relief for 

patients with trauma, musculoskeletal injuries, and other painful conditions. Effective pain 

management not only improves patient comfort but also contributes to overall satisfaction 

with EMS care. These results affirm the expanding clinical scope of paramedics and highlight 

the importance of allowing advanced pharmacological interventions in the field (Ahern et al., 

2021). 

Airway management studies revealed mixed results. While supraglottic airway devices were 

consistently effective and quick to deploy, outcomes related to paramedic-performed 

endotracheal intubation were more variable. This variation may be due to differences in 

training, frequency of practice, and the complexity of pre-hospital environments. Some 

evidence suggests that in systems where paramedics perform intubation infrequently, 

alternatives such as supraglottic devices may be safer and equally effective (Lindström et al., 

2021). These findings underscore the need for ongoing skills-based training and system-level 

decision-making about airway protocols. 

In trauma care, early hemorrhage control interventions such as tourniquet application and the 

use of hemostatic agents showed promise, particularly in reducing preventable deaths from 

severe extremity injuries. Although limited by the number of high-quality studies, the evidence 

suggests that expanding the trauma management role of paramedics can be beneficial, 

particularly in high-risk or rural settings where transport times may be prolonged. 

The review also found that paramedics play a vital role in early recognition of stroke and sepsis. 

Studies demonstrated that when paramedics use structured assessment tools and clinical 

pathways, the accuracy of condition recognition improves, leading to earlier hospital 

interventions and better outcomes. The integration of early sepsis care, in particular, 

represents a growing area for paramedic practice. Prompt recognition and treatment in the 
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field may contribute to decreased morbidity and mortality, especially when supported by real-

time communication with receiving facilities. 

However, despite these promising findings, several challenges emerged. One of the primary 

limitations of the included studies was heterogeneity in intervention types, study designs, and 

outcome measures. This variability hindered the ability to conduct a meta-analysis and makes 

direct comparisons across studies difficult. Additionally, many studies relied on observational 

data, which introduces the possibility of selection bias and limits the ability to draw causal 

conclusions. 

The quality of evidence also varied. While randomized controlled trials provided stronger 

evidence for specific interventions, such as analgesia and cardiac arrest care, many other 

studies were retrospective or registry-based, which, although valuable, are susceptible to 

confounding variables. There is a clear need for more high-quality prospective research, 

particularly in areas such as sepsis management and hemorrhage control. 

Another notable consideration is the variability in paramedic training, protocols, and system 

design across different countries and EMS models. These differences impact not only the scope 

of practice but also the applicability of findings across regions. Future studies should aim to 

contextualize findings within specific EMS systems and explore how variations in scope and 

training influence outcomes. 

Despite these limitations, the findings of this review have several practical implications. First, 

they support the continued development of advanced paramedic practice models that 

empower EMS providers to initiate critical care in the field. Second, they emphasize the 

importance of standardized protocols, simulation-based training, and continuous professional 

development to ensure clinical effectiveness. Finally, the review highlights the value of 

investing in EMS systems and paramedic-led research to expand the evidence base and guide 

system-wide improvements. 

In conclusion, this systematic review affirms that paramedic-led interventions are effective in 

improving patient outcomes in the pre-hospital setting. Expanding the scope of paramedic 

practice, supported by evidence-based guidelines and robust training programs, has the 

potential to enhance emergency care delivery significantly. Future research should focus on 

underexplored areas, standardize outcome metrics, and prioritize multicenter, high-quality 

trials to further advance the field of pre-hospital care. 

Conclusion 

This systematic review demonstrates that paramedic-led interventions play a crucial role in 

enhancing the effectiveness of pre-hospital emergency care. Across a wide range of clinical 

conditions—including cardiac arrest, trauma, pain, stroke, and sepsis—paramedics have been 

shown to deliver timely, safe, and impactful interventions that improve patient outcomes and 

reduce morbidity and mortality. 

The strongest evidence supports early defibrillation, high-quality CPR, and effective pain 

management. Other interventions, such as airway support and hemorrhage control, also show 

significant promise, especially when guided by structured protocols and supported by 

appropriate training. In addition, the capacity of paramedics to accurately recognize time-

sensitive conditions like stroke and sepsis demonstrates the expanding scope and potential of 

paramedic practice in modern healthcare systems. 
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Despite the positive findings, variability in training standards, system infrastructure, and study 

design across regions presents challenges to generalization. There remains a need for more 

high-quality research, particularly in underexplored areas and in evaluating long-term patient 

outcomes. 

Overall, the evidence affirms the value of paramedics as skilled healthcare professionals 

capable of delivering advanced, life-saving care in the pre-hospital environment. Continued 

investment in training, protocol development, and research is essential to further strengthen 

the impact of paramedic interventions and ensure the highest standards of emergency care. 

References: 

• Ahern, T. L., Heitz, C., Wiebe, D. J., & Fisher, J. (2021). Efficacy of prehospital analgesia: A 

systematic review of randomized controlled trials. American Journal of Emergency 

Medicine, 49, 102–109. https://doi.org/10.1016/j.ajem.2021.06.003  

• Al Abbas, H. M. A., Al Hussin, Y. M. M., Al hussain, A. M., Alabbas, M. A. S., Al-Duways, 

R. M., Alhareth, H. S. M., Al-Bakri, M. A. S., Alabass, A. H. A., Alwadai, A. A. M., & Alwadai, 

A. M. T. (2024). Evaluating the Impact of Emergency Medical Services on Patient Outcomes: 

A Systematic Review. Journal of Ecohumanism, 3(8), 9048–. 

https://doi.org/10.62754/joe.v3i8.5522  

• Behrens, K., Petzoldt, M., Schewe, J. C., & Gräsner, J.-T. (2023). Impact of paramedic 

intervention on outcomes in out-of-hospital cardiac arrest: A systematic analysis. 

Resuscitation, 187, 109631. https://doi.org/10.1016/j.resuscitation.2023.109631  

• Bray, J., Nehme, Z., Nguyen, A., Lockey, A., & Finn, J. (2020). A systematic review of the 

impact of emergency medical service practitioner experience and exposure to out-of-

hospital cardiac arrest on patient outcomes. Resuscitation, 151, 77–84. 

https://doi.org/10.1016/j.resuscitation.2020.04.031  

• Burrell, M., Goodwin, J., & Jenkins, J. (2022). Expanding paramedic scope of practice in 

prehospital care: Opportunities and challenges. BMC Emergency Medicine, 22(1), 81. 

https://doi.org/10.1186/s12873-022-00615-9  

• Delaney, P. G., Bamuleke, R., & Lee, Y. J. (2018). Lay First Responder Training in Eastern 

Uganda: Leveraging Transportation Infrastructure to Build an Effective Prehospital 

Emergency Care Training Program. World Journal of Surgery, 42(8), 2293–2302. 

https://doi.org/10.1007/s00268-018-4488-2  

• Delaney, P. G., Eisner, Z. J., & Thullah, A. H. (2021). Evaluating a Novel Prehospital 

Emergency Trauma Care Assessment Tool (PETCAT) for Low- and Middle-Income Countries 

in Sierra Leone. World Journal of Surgery, 45(6), 1768–1776. 

https://doi.org/10.1007/s00268-021-06011-2  

• Delaney, P. G., Eisner, Z. J., Ssekalo, I., Kazungu, R., & Blackwell, T. S. (2021). Exploring 

the factors motivating continued Lay First Responder participation in Uganda: a mixed-

methods, 3-year follow-up. Emergency Medicine Journal, 38(1), 8–13. 

https://doi.org/10.1136/emermed-2020-209429  

• Eisner, Z. J., Delaney, P. G., Thullah, A. H., Yu, A. J., & Timbo, S. B. (2020). Evaluation of a 

Lay First Responder Program in Sierra Leone as a Scalable Model for Prehospital Trauma 

Care. Injury, 51(11), 2437–2443. https://doi.org/10.1016/j.injury.2020.09.003  

• Hancock, C. J., Delaney, P. G., Eisner, Z. J., Kroner, E., & Mahamet-Nuur, I. (2020). 

Developing a Lay First Responder Program in Chad: A 12-Month Follow-Up Evaluation of a 

Cuest.fisioter.2024.53(3):3091-3098 3097 

https://doi.org/10.1016/j.ajem.2021.06.003
https://doi.org/10.62754/joe.v3i8.5522
https://doi.org/10.1016/j.resuscitation.2023.109631
https://doi.org/10.1016/j.resuscitation.2020.04.031
https://doi.org/10.1186/s12873-022-00615-9
https://doi.org/10.1007/s00268-018-4488-2
https://doi.org/10.1007/s00268-021-06011-2
https://doi.org/10.1136/emermed-2020-209429
https://doi.org/10.1016/j.injury.2020.09.003


Mansour Khalid Almutair, Saleh Enayatullah 
Alharbi, Mohammed Ali Aljuhani 

Mohammed Ali Abdullah, Alqahtani 
Eid Mofadhi Gahar Alenezi 

 

EFFECTIVENESS OF PARAMEDIC 

INTERVENTIONS IN PRE-HOSPITAL 

EMERGENCY CARE: A SYSTEMATIC REVIEW 
 

  
 
  
 

Rural Prehospital Emergency Care Program. Prehospital and Disaster Medicine, 35(5), 

531–536. https://doi.org/10.1017/S1049023X20000815  

• Ingstad, K., Strandås, M., Vizcaya-Moreno, M. F., Sepp, J., & Linnik, L. (2024). An 

Integrative Systematic Review of Promoting Patient Safety Within Prehospital Emergency 

Medical Services by Paramedics: A Role Theory Perspective. Journal of Multidisciplinary 

Healthcare, 17, 1–14. https://doi.org/10.2147/JMDH.S379268  

• Lockey, D., Crewdson, K., Weaver, A., & Davies, G. (2014). Observational study of the 

success rates of intubation and failed intubation airway rescue techniques in 7256 

attempted intubations of trauma patients by pre-hospital physicians. British Journal of 

Anaesthesia, 113(2), 220–225. https://doi.org/10.1093/bja/aeu227  

• Lindström, V., Bohm, K., Kurland, L., & Castrén, M. (2021). Prehospital emergency care 

and patient outcomes: A review of evidence on systems and interventions. Scandinavian 

Journal of Trauma, Resuscitation and Emergency Medicine, 29(1), 51. 

https://doi.org/10.1186/s13049-021-00878-5  

• Mackintosh, N., Rainey, H., & Sandall, J. (2012). Understanding how rapid response 

systems may improve safety for the acutely ill patient: learning from the frontline. BMJ 

Quality & Safety, 21(2), 135–144. https://doi.org/10.1136/bmjqs-2011-000147  

• Milligan, J., Lee, A., Gill, M., Weatherall, A., Tetlow, C., & Garner, A. (2016). Performance 

comparison of improvised prehospital blood warming techniques and a commercial blood 

warmer. Injury, 47(9), 1922–1926. https://doi.org/10.1016/j.injury.2016.06.015  

• Neagle, G., Curatolo, L., Ferris, J., Donald, M., & Hearns, S. (2019). Epidemiology and 

location of primary retrieval missions in a Scottish aeromedical service. European Journal 

of Emergency Medicine. 

 

 

 

Cuest.fisioter.2024.53(3):3091-3098 3098 

https://doi.org/10.1017/S1049023X20000815
https://doi.org/10.2147/JMDH.S379268
https://doi.org/10.1093/bja/aeu227
https://doi.org/10.1186/s13049-021-00878-5
https://doi.org/10.1136/bmjqs-2011-000147
https://doi.org/10.1016/j.injury.2016.06.015

