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Abstract: - This research paper explores the transformative role of drones, or unmanned aerial 

vehicles (UAVs), in prehospital emergency medical services (EMS). As technology advances, 

drones are increasingly recognized for their potential to enhance emergency response 

capabilities, particularly in disaster scenarios and remote locations. The study conducts a 

comprehensive literature review to evaluate the innovations introduced by drone technology and 

their implications for patient care and operational efficiency. Key findings indicate that drones 

can significantly reduce response times by delivering essential medical supplies, such as 

Automated External Defibrillators (AEDs) and blood products, faster than traditional ground 

ambulance services. Additionally, drones enhance situational awareness by providing real-time 

aerial footage to emergency responders, allowing for more effective resource allocation during 

emergencies. However, the research also identifies critical challenges, including regulatory 

barriers, limited payload capacities, and the need for substantial initial investments. The 

implications of these findings suggest that while drone technology holds great promise for 

improving EMS, a robust regulatory framework and further research into operational protocols 

are essential for successful integration. This study contributes to the growing body of knowledge 

surrounding the application of drones in healthcare, advocating for their adoption as a strategic 

tool in enhancing emergency medical responses. 

Keywords: Drones, Prehospital Emergency Medical Services, Patient Care, Operational 

Efficiency, Disaster Response. 
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1. Introduction 

Drones, also referred to as unmanned aerial vehicles (UAVs), are 

rapidly emerging as transformative technologies in disaster 

medicine and prehospital emergency care delivery (Pulver et al., 

2016). Their diverse capabilities—ranging from aerial surveillance 

to the delivery of medical supplies—are reshaping emergency 

response paradigms, particularly in regions affected by natural and 

manmade disasters (Claesson et al., 2017). In the face of disasters, 

which often involve complex scenarios requiring rapid and 

effective management, drones have proven to be valuable assets. 

For instance, in situations such as floods and earthquakes, drones 

can help mitigate human suffering by providing timely assistance 

where traditional response methods may falter due to infrastructure 

damage (Haidari et al., 2016). 

In contemporary society, the integration of new technologies 

significantly influences various fields, including nursing, which is 

experiencing ongoing advancements (Lagares-Suárez et al., 2019). 

In healthcare, the adoption of these technologies enhances the 

efficiency and speed of care, crucially reducing response times that 

can directly impact patient survival outcomes (Soriano Torres et 

al., 2019).  

The increasing use of Unmanned Aircraft Systems (UAS) in health 

emergencies highlights their potential in safeguarding rescuers 

while delivering essential services. Drones can operate in 

hazardous environments, such as those affected by shootings, fires, 

or toxic materials, thus minimizing risks to human responders 

(Rosser et al., 2018). Furthermore, their ability to cover 

considerable distances rapidly enables access to remote areas that 

may be challenging for traditional emergency services to reach, 

especially in critical accident zones (Abrahamsen, 2015; Clark et 

al., 2018). Additionally, drones are designed for ease of transport 

and flexible deployment, as they do not require specialized 

infrastructure (Greenwood et al., 2020). 

Despite their numerous advantages, the deployment of drones in 

healthcare is not without challenges. Limitations include restricted 

payload capacities, difficulties in adverse weather conditions, and 

the need for significant initial investments, although costs remain 
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lower than those of traditional aerial vehicles such as helicopters 

(Konert et al., 2019). Moreover, the establishment of effective 

legislation is essential to ensure the safe, regulated, and controlled 

use of drones in emergency medical situations (Abrahamsen, 2015; 

Ministerio de Fomento, 2018).  

This research aims to conduct a comprehensive literature review to 

explore the innovations introduced by drone technology in EMS 

and to examine the implications of these advancements on patient 

care, operational efficiency, and regulatory frameworks. 

1.1.  Statement of the Problem 

The integration of drones, or unmanned aerial vehicles (UAVs), 

into prehospital emergency medical services presents significant 

opportunities but also critical challenges that must be addressed. 

While drones offer transformative capabilities, such as aerial 

surveillance and medical supply delivery (Pulver et al., 2016; 

Claesson et al., 2017), their effective implementation in healthcare 

is hindered by several issues. Key challenges include limited 

payload capacities, operational difficulties in adverse weather, and 

substantial initial investment costs, which, although lower than 

those for traditional aerial vehicles, still pose barriers for many 

emergency services (Konert et al., 2019). Additionally, the 

regulatory framework governing drone use in emergency medical 

situations is still developing, necessitating clear legislation to 

ensure safe and controlled operations (Abrahamsen, 2015; 

Ministerio de Fomento, 2018). Moreover, while drones can 

improve access to remote areas and reduce response times (Clark et 

al., 2018), many healthcare infrastructures are not equipped to 

integrate this technology effectively. This gap highlights the need 

for research into operational protocols, training requirements, and 

logistical considerations for successful drone implementation in 

emergency services. Addressing these operational, regulatory, and 

infrastructural challenges is essential to fully leverage the potential 

of drones in enhancing emergency medical responses and 

improving patient outcomes. This research aims to explore the 

innovations introduced by drone technology in EMS and examine 

their implications for patient care and operational efficiency. 

1.2.  Research Objectives 

1. To synthesize existing literature on the applications of 

drones in prehospital EMS. 

2. To identify and discuss technological innovations that 

have improved drone capabilities for emergency medical 

services. 

3. To evaluate the implications of drone usage on patient 

outcomes, response times, and operational processes. 

1.3.  Significance of the Study 

This research will contribute to the growing body of knowledge 

surrounding the use of drones in healthcare, particularly in 

emergency medical services. By synthesizing existing literature, 

the study aims to inform policymakers, healthcare providers, and 

researchers about the transformative potential of drone technology 

and its implications for improving emergency care. 

2. Research Methodology 

This research employs a comprehensive literature review 

methodology to explore the innovations and implications of drone 

technology in prehospital emergency medical services (EMS). The 

following sections outline the steps taken to conduct the literature 

review, including selection criteria, data sources, and analysis 

techniques. 

2.1.  Literature Search Strategy 

The literature search was conducted using multiple academic 

databases, including: 

- PubMed 

- Scopus 

- IEEE Xplore 

- Google Scholar 

- Web of Science 

The search terms included combinations of keywords such as 

"drones," "unmanned aerial vehicles," "prehospital emergency 

medical services," "medical supply delivery," "emergency 

response," and "telemedicine." The search was limited to peer-

reviewed articles, conference proceedings, and relevant grey 

literature published from 2000 till present to ensure that the most 

current and relevant findings were included. 

2.2.  Inclusion and Exclusion Criteria 

2.2.1. The inclusion criteria for selecting literature were as 

follows: 

- Studies focusing on the application of drones in EMS. 

- Research that discusses technological innovations related 

to drone capabilities. 

- Papers that evaluate the impact of drones on patient 

outcomes, operational efficiency, or response times. 

- Case studies or pilot programs demonstrating practical 

applications of drone technology in emergency settings. 

2.2.2. The exclusion criteria included: 

- Articles not published in English. 

- Studies that focus solely on non-medical applications of 

drones. 

- Literature that does not provide empirical data or insights 

into the effectiveness of drone use in EMS. 

2.3.  Data Extraction and Synthesis 

Data extraction involved identifying key themes, findings, and 

methodologies from the selected literature. Each article was 

reviewed for: 

- The specific application of drones in EMS. 

- Documented outcomes related to patient care and 

operational processes. 

- Identified challenges and limitations associated with 

drone deployment. 

Synthesis of the extracted data was conducted through thematic 

analysis, allowing for the identification of overarching trends, 

innovations, and implications associated with drone technology in 

prehospital settings. 

2.4.  Limitations of the Study 
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The literature review methodology is subject to inherent 

limitations, including potential publication bias and the variability 

in study quality. Additionally, the rapidly evolving nature of drone 

technology necessitates ongoing research to keep pace with 

innovations and emerging applications in the field of EMS. 

3. Literature Review 
 

3.1.  Applications of Drones in Prehospital EMS 
 

3.1.1. Medical Supply Delivery 

Drones have emerged as a transformative technology in the realm 

of prehospital emergency medical services (EMS), particularly in 

the delivery of medical supplies. A growing body of research 

underscores the efficacy of drones in transporting critical items 

such as medications, blood products, and emergency medical 

equipment.  

For instance, studies have demonstrated that drones can 

significantly reduce the time it takes to deliver Automated External 

Defibrillators (AEDs) during cardiac emergencies. One notable 

study by Pulver et al. (2016) highlighted the capability of drones to 

reach patients rapidly, which is crucial in scenarios where every 

minute counts for survival. The research indicated that drones 

could deliver AEDs more quickly than traditional ground 

ambulance services, thus enhancing patient outcomes in cases of 

out-of-hospital cardiac arrest. 

In addition, Rashidzadeh et al. (2022) conducted a comprehensive 

analysis of drone utilization in the blood supply chain, revealing 

that drones could efficiently meet urgent demands for blood 

products, especially in remote or hard-to-reach areas. Their 

findings suggest that the integration of drones into the logistics of 

medical supply delivery not only improves response times but also 

contributes to a more sustainable and eco-friendly approach by 

reducing reliance on conventional vehicles that emit greenhouse 

gases. 

3.1.2. Emergency Response and Triage 

Drones are increasingly being utilized for emergency response and 

triage, providing real-time situational assessments that are crucial 

in managing emergencies effectively. The literature emphasizes 

that drones equipped with cameras and sensors can deliver live 

aerial footage to emergency responders, allowing them to evaluate 

the scale of incidents and prioritize resource allocation 

accordingly. Research letters, such as those published in JAMA 

(2017), have explored the effectiveness of drones in delivering 

AEDs during simulated out-of-hospital cardiac arrests. These 

studies demonstrate that the rapid delivery of medical supplies via 

drones can significantly improve triage processes by quickly 

identifying and assisting the most critical patients. Additionally, 

Lim et al. (2022) analyzed the role of drones in disaster scenarios, 

noting that drones can provide valuable data about the scene, 

enabling emergency services to deploy resources more effectively 

and respond to evolving situations in a timely manner. The 

integration of drone technology into emergency response 

frameworks represents a significant advancement in the ability to 

manage complex emergency situations, highlighting the potential 

for improved outcomes through enhanced situational awareness. 

 

3.1.3. Telemedicine and Remote Diagnostics 

The incorporation of drone technology into telemedicine practices 

marks a significant innovation in the field of emergency medical 

services. Drones can transport diagnostic tools and telemedicine 

equipment to remote or underserved locations, allowing healthcare 

professionals to provide immediate consultations and assessments. 

A study by Kim et al. (2017) illustrates how drone-assisted 

telemedicine can facilitate the delivery of medications and 

diagnostic kits to patients in need, particularly in rural or isolated 

areas where medical expertise may not be readily available. This 

capability is particularly advantageous in emergencies, where 

timely medical intervention can greatly affect patient survival 

rates. Furthermore, the research conducted by Haidari et al. (2016) 

highlights the potential of drones to enhance remote diagnostics by 

delivering necessary equipment that enables healthcare 

professionals to conduct real-time assessments and provide 

guidance to patients or first responders on-site. The combination of 

drone delivery and telemedicine not only bridges gaps in access to 

care but also enhances the overall quality of emergency medical 

responses, ensuring that patients receive timely and appropriate 

interventions. 

3.2.  Technological Innovations 

3.2.1. Advancements in Drone Capabilities 

Recent advancements in drone technology have significantly 

enhanced their applicability in prehospital emergency medical 

services (EMS). Key improvements in navigation technology have 

enabled drones to operate with greater precision and reliability. For 

instance, advancements in Global Navigation Satellite Systems 

(GNSS) and real-time kinematic (RTK) positioning have improved 

the accuracy of drone navigation, allowing for efficient routing to 

emergency sites (Rashidzadeh et al., 2022). 

Additionally, the payload capacity of drones has seen substantial 

increases, enabling them to carry essential medical supplies, such 

as Automated External Defibrillators (AEDs), blood bags, and 

medication. This capability is crucial in emergency situations 

where timely delivery of medical resources can significantly 

impact patient outcomes (Pulver & Wie, 2018). Enhanced sensor 

integration, including thermal imaging and advanced cameras, 

allows drones to assess and monitor emergency scenes, providing 

critical information to EMS teams before they arrive (Marenco et 

al., 2001; Scott & Scott, 2020). 

3.2.2. Case Studies of Innovative Deployments 

Several successful implementations and pilot programs have 

demonstrated the effectiveness of drones in EMS. For example, a 

study conducted by Lim et al. (2022) highlighted a pilot program 

where drones were used to deliver AEDs during simulated out-of-

hospital cardiac arrests. The results indicated a reduction in the 

time to delivery compared to traditional ground ambulances, 

showcasing the potential of drones to enhance emergency response 

times. 

Another notable case is the deployment of drones for blood 

delivery in remote areas, as outlined by Kim et al. (2017). This 

program not only improved access to critical medical supplies but 

also demonstrated the feasibility of using drones in challenging 

logistical environments. The integration of drones into existing 

EMS frameworks has been shown to improve patient survival rates 

and reduce response times, highlighting the innovations and 
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implications of this technology in emergency medical services 

(Rashidzadeh et al., 2022). 

3.3.  Implications for Patient Care and EMS Operations 

3.3.1. Impact on Response Times and Patient Outcomes 

The integration of drones into prehospital emergency medical 

services (EMS) has shown promising results in enhancing response 

times and improving patient outcomes. Studies have highlighted 

that drones can significantly reduce the time taken to deliver 

critical medical supplies, such as Automated External 

Defibrillators (AEDs), to cardiac arrest patients. For example, a 

research letter by Lim et al. (2022) reported that drones were able 

to deliver AEDs within minutes during simulated emergencies, a 

time frame that traditional ground ambulances often fail to achieve. 

This rapid response can be crucial in emergency situations where 

every second counts, potentially leading to higher survival rates for 

patients experiencing out-of-hospital cardiac arrests (Marenco et 

al., 2001). 

Additionally, the use of drones for transporting blood products and 

other essential medical supplies in remote or hard-to-reach areas 

has been documented in various pilot programs. Kim et al. (2017) 

demonstrated that drone delivery systems not only improved access 

to vital resources but also enhanced overall patient care by 

ensuring that critical supplies were available when needed. The 

data from these studies indicate that drone integration can lead to 

more effective emergency responses, ultimately benefiting patient 

health outcomes (Rashidzadeh et al., 2022). 

3.3.2. Operational Efficiency 

Drones also present significant opportunities for operational 

efficiency within EMS. By automating the delivery of medical 

supplies, drones can streamline various processes, reducing the 

burden on ground-based EMS personnel and allowing them to 

focus on direct patient care. This operational shift can lead to better 

resource allocation, as drones can be dispatched to deliver supplies 

while ambulances are en route to emergencies, thereby optimizing 

the overall response strategy (Pulver & Wie, 2018). 

Moreover, the use of drones can help EMS organizations manage 

logistics more effectively. For instance, by leveraging drone 

technology, emergency services can minimize delays caused by 

traffic congestion or difficult terrain, which are common 

challenges in urban and rural settings, respectively (Scott & Scott, 

2020). As highlighted by Rashidzadeh et al. (2022), the efficiency 

gains from using drones extend beyond mere delivery; they also 

facilitate better planning and coordination of EMS resources, 

ultimately leading to enhanced service delivery and improved 

patient care outcomes. 

4. Results 

The literature review conducted on the use of drones in prehospital 

emergency medical services (EMS) revealed a range of innovative 

applications and significant implications for patient care and 

operational efficiency.  

Table 1: Summary of Key Studies on the Use of Drones in Prehospital Emergency Medical Services 

Author(s) & 

Year 

Main Aim Methodology Overall Finding 

Claesson et al. 

(2016) 

Investigate the feasibility of 

using drones to deliver AEDs 

in out-of-hospital cardiac 

arrests (OHCA). 

Utilized GPS data from historical 

OHCA cases and Geographic 

Information Systems (GIS) for 

modeling; conducted test flights with 

drones. 

Drones can significantly reduce 

response times in rural areas, delivering 

AEDs before EMS in 93% of cases with 

an average time saving of 19 minutes. 

Braun & Gertz 

(2017) 

Explore the potential 

applications of drones in 

prehospital medical care and 

battlefield medicine. 

Review of existing literature and case 

studies on drone applications in 

medical contexts. 

Drones have promising applications in 

emergency medical services, 

particularly in enhancing response times 

and access to remote areas. 

Bhatt & 

Pourmand 

(2017) 

Assess targeted applications 

of drones in telemedicine. 

Comprehensive review of literature 

regarding drone use in telemedicine, 

including case studies. 

Drones can improve healthcare delivery 

in telemedicine by enabling rapid 

transport of medical supplies and 

enhancing patient monitoring. 

West & 

Bowman 

(2016) 

Analyze the ethical 

implications of drone 

surveillance in domestic use. 

Ethical analysis using classical 

philosophical and modern behavioral 

approaches, with case studies. 

Drone surveillance raises significant 

ethical concerns, requiring robust 

regulations to ensure accountability, 

privacy, and safety. 

Unspecified 

Authors (2015) 

Discuss the advancements 

and challenges of drone 

technology in medical 

applications. 

Review of technology advancements 

and regulatory frameworks impacting 

drone usage in healthcare. 

The integration of drones into medical 

response systems presents both 

opportunities and challenges, 

particularly regarding regulations and 

public acceptance. 

Jain et al. 

(2018) 

Compare drone-assisted 

triage with standard practice 

in mass-casualty incidents. 

Randomized Controlled Trial Drone-assisted triage took longer but 

was more efficient in locating casualties 

than traditional methods. 

Claesson et al. 

(2017) 

Evaluate the effectiveness of 

drones in locating accident 

victims. 

Quasi-Experimental Study Drones covered significantly more area 

and reduced the time to contact victims 

compared to ground methods. 
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Karaca et al. 

(2020) 

Assess drones' capability for 

rapid medical supply 

delivery. 

Quasi-Experimental Study Drones significantly improved delivery 

times compared to traditional transport 

methods over long distances. 

Pardo-Ríos et 

al. (2020) 

Investigate the effectiveness 

of drones for triage in 

emergencies. 

Randomized Controlled Trial Drones found a higher percentage of 

victims but showed no significant 

difference in triage quality. 

Ochieng et al. 

(2020) 

Analyze cost-effectiveness of 

using drones for biological 

sample transport. 

Quasi-Experimental Study Drones were cost-effective for distances 

over 75 km; motorbikes were cheaper 

for shorter distances. 

Haidari et al. 

(2020) 

Study the impact of drones 

on emergency vaccine 

delivery. 

Quasi-Experimental Study Drones improved availability and 

reduced costs for vaccine delivery over 

long distances. 

Alotaibi et al. 

(2023) 

Review advancements in pre-

hospital emergency care. 

Comprehensive literature review on 

EMS practices and innovations. 

Innovative technologies have 

significantly enhanced pre-hospital care 

and patient outcomes. 

Al-Wathinani 

et al. (2023) 

Explore drone applications in 

disaster management and 

prehospital care. 

Rapid literature review focusing on 

drone implementations in Saudi 

Arabia. 

Drones can streamline disaster 

management and improve efficiency in 

prehospital care. 

Hertelendy et 

al. (2023) 

Assess drone integration in 

Saudi Arabia’s healthcare 

sector. 

Review of policy and practical 

implications of drones in healthcare. 

Drones are effective in augmenting 

disaster response and prehospital care 

delivery. 

Nenni et al. 

(2020) 

Develop a drone-supported 

emergency medical service 

model. 

Case study analysis of existing drone 

use in emergency services. 

Drone-supported EMS can enhance 

emergency response efficiency and 

patient care capabilities. 

Robakowska et 

al. (2022) 

Investigate UAVs in pre-

hospital security for medical 

emergencies. 

Review of UAV applications and case 

studies in emergency contexts. 

UAVs can significantly improve 

response times and safety in medical 

emergencies. 

Subhan et al. 

(2019) 

Evaluate the use of drones in 

supporting EMS in India. 

Qualitative analysis of drone usage in 

emergency medical services. 

Drones can effectively support EMS 

operations, enhancing service delivery 

in emergency situations. 

Johnson et al. 

(2021) 

Analyze the impact of drones 

on emergency medicine 

practices. 

Review of literature and expert 

opinions on future drone applications. 

Drones are poised to transform 

emergency medicine, offering 

innovative solutions for patient care. 

 

5. Discussion 

The findings from the literature review on the use of drones in 

prehospital emergency medical services (EMS) provide a 

comprehensive understanding of how drone technology can 

transform emergency medical practices. This discussion interprets 

the results in relation to the research objectives, highlighting their 

implications, contributions to existing knowledge, and relevance to 

EMS practices. 

5.1. Interpretation of Findings 

The review successfully synthesized a diverse body of literature, 

revealing that drones are increasingly recognized for their role in 

enhancing EMS. Studies consistently demonstrate that drones can 

significantly reduce response times, particularly in delivering 

critical medical supplies such as Automated External Defibrillators 

(AEDs). For instance, Claesson et al. (2016) showed that drones 

could deliver AEDs faster than traditional ground ambulances, 

indicating a clear advantage in time-sensitive situations. This 

aligns with the objective to synthesize existing literature, 

confirming that drones are not just theoretical concepts but have 

practical applications that can improve patient outcomes (Pulver et 

al., 2016; Rashidzadeh et al., 2022). 

The review identified key technological advancements that 

enhance the capabilities of drones in EMS, such as improvements 

in navigation systems and payload capacities. These innovations 

facilitate the effective delivery of medical supplies to remote or 

disaster-affected areas, reinforcing the objective of discussing 

technological innovations. The ability of drones to operate in 

hazardous environments, as highlighted by Rosser et al. (2018), 

further underscores their potential to safeguard human responders 

while providing essential services. Furthermore, advancements in 

sensor technology, including thermal imaging and real-time data 

transmission, enhance situational awareness for EMS teams (Scott 

& Scott, 2020; Marenco et al., 2001). 

The implications of using drones in EMS are profound. The 

findings suggest that the integration of drones can lead to improved 

response times and better patient outcomes, particularly in 

emergency scenarios where time is critical. For example, studies 

by Bhatt & Pourmand (2017) and Karaca et al. (2020) indicated 

that drone-assisted delivery systems not only enhance access to 

medical resources but also streamline operational processes within 

EMS. This addresses the objective of evaluating the implications of 

drone usage, demonstrating that drones can optimize resource 

allocation and improve overall operational efficiency (Haidari et 

al., 2016). 
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5.2. Contribution of the Study 

This research contributes to the growing body of knowledge 

surrounding the use of drones in healthcare, particularly in 

emergency medical contexts. By aggregating findings from various 

studies, the review highlights the transformative potential of drone 

technology in enhancing the efficiency and effectiveness of EMS. 

The identification of both benefits and challenges associated with 

drone deployment provides a nuanced understanding of their role 

in healthcare, addressing gaps in the current literature (Johnson et 

al., 2021). Notably, the ethical and regulatory considerations 

discussed by West & Bowman (2016) emphasize the need for 

robust frameworks to ensure safe and accountable drone operations 

in emergency scenarios. 

5.3. Implications of the Study  

The implications of this research are particularly relevant to EMS 

practices. As emergency medical services continue to evolve, the 

integration of drone technology presents an opportunity to enhance 

patient care and response capabilities. The findings advocate for 

the adoption of drones as a strategic component of EMS, 

particularly in urban and rural settings where traditional methods 

may be hindered by traffic or geographical barriers (Alotaibi et al., 

2023; Ochieng et al., 2020). Furthermore, the insights into 

regulatory challenges emphasize the need for clear legislation to 

govern the safe and effective use of drones in emergency situations 

(Abrahamsen, 2015; Ministerio de Fomento, 2018). 

6. Conclusion 

This research paper examined the innovative applications and 

implications of drone technology in prehospital emergency medical 

services (EMS). The findings underscore the transformative 

potential of drones in enhancing emergency care delivery, 

particularly in improving response times and patient outcomes. 

Key studies demonstrate that drones can significantly expedite the 

delivery of critical medical supplies, such as Automated External 

Defibrillators (AEDs) and blood products, especially in remote or 

disaster-affected areas. By integrating advanced navigation and 

sensor technologies, drones can operate effectively in hazardous 

environments, thereby safeguarding human responders and 

optimizing resource allocation. 

7. Recommendations for Future Research 

Given the rapid evolution of drone technology and its applications 

in healthcare, further research is warranted in several areas: 

- Investigate the development of comprehensive regulations 

that ensure the safe and effective use of drones in EMS while 

addressing public concerns regarding privacy and safety. 

- Explore best practices for integrating drones into existing 

EMS frameworks, focusing on operational protocols, training 

requirements, and logistical considerations. 

- Conduct longitudinal studies to assess the long-term effects of 

drone-assisted EMS on patient outcomes, operational costs, 

and overall system efficiency. 

- Continue to monitor and evaluate emerging technologies, 

including advancements in artificial intelligence and machine 

learning, that could further enhance drone capabilities in 

emergency medical contexts. 
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