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Abstract

Background: Pre-hospital emergency care is critical for the handling of acute conditions such as stroke, ST-elevation
myocardial infarction (STEMI), and trauma, where timely interventions are life-determining. Video conferencing allows real-
time paramedic-to-physician consultations, enhancing decision-making and patient outcomes.

Aim: The aim of this review is to evaluate the application of video conferencing in pre-hospital EMS, in terms of the
technological requirements, legal issues, and impact on pre-hospital care and ED preparedness.

Methods: A narrative review of peer-reviewed literature from 2015 to 2025 was undertaken via PubMed, Scopus, and CINAHL.
Keywords were "video conferencing,” "telemedicine," "paramedic,” and condition-specific terms.

Results: Video conferencing improves diagnostic accuracy (e.g., 20% for stroke), treatment adherence (15% increase), and
patient outcomes (e.g., 25-minute reduction in stroke door-to-needle time). It improves ED readiness by facilitating
communication streamlining, resource allocation (30% reduction in STEMI wait times), and triage efficiency. Challenges
include rural connectivity issues, training needs, and legal uncertainties.

Conclusion: Video conferencing transforms EMS because it enhances care provision and ED preparedness but requires robust
technology, clear regulations, and training. Connectivity and Al incorporation are aspects to be prioritized for future research.

Keywords: Video conferencing, telemedicine, pre-hospital care, emergency medical services, ED preparedness..

1. Introduction

Pre-hospital emergency care is a vital link in
the health system that addresses acute medical
emergencies such as stroke, ST-elevation myocardial
infarction (STEMI), and trauma, where timely and
precise interventions are crucial for patient survival
and recovery (Powers et al., 2019). These complex
cases require rapid decision-making, sometimes under
stressful ~ conditions, and demand faultless
communication between paramedics in the field and
consulting physicians in hospitals (Fladt et al., 2023).
Conventional communication methods, such as
telephone or radio, are limited in that they are unable
to transmit visual information, resulting in incomplete
clinical assessment and delayed care (Cimino &
Braun, 2023). Video conferencing has emerged as a
breakthrough option, providing real-time audio-visual
communication that allows physicians to assess
patients remotely, review clinical findings, and
provide real-time guidance to paramedics (Mitra et al.,
2021).

The adoption of telemedicine in EMS has
been expedited by mobile technology innovation, fast
internet, and the broader access to portable devices
(Alotaibi et al., 2023). The real-time visualization of
patients' condition, medical equipment, and diagnostic
devices, such as electrocardiograms (ECGSs), via video
conferencing enhances diagnostic accuracy and
enables more informed treatment decisions (Laparidou
et al., 2024). Despite its promise, there are significant
threats to the implementation of video conferencing in
pre-hospital  practice, including technological
limitations, legal and regulatory problems, and
demands for specialized training (Rogers et al., 2021).
The aim of this review is to provide an in-depth
examination of video conferencing for paramedic-to-
physician  consultations on the technological
infrastructure required, legal and regulatory aspects,
and impacts on pre-hospital care delivery and
emergency department (ED) preparedness.
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Methods

This is a narrative review of peer-reviewed
literature between the years 2015 and 2025, retrieved
from scholarly databases including PubMed, Scopus,
CINAHL, and Web of Science. The keywords for
searching were combinations of the terms "video
conferencing,” "telemedicine,” "paramedic,” "pre-
hospital care,” "stroke,” "STEMI," "trauma,"
"emergency department,” and "telehealth." The
inclusion criteria included studies specifically
addressing video conferencing in EMS, technological
requirements, legal and regulatory considerations, and
clinical outcomes in pre-hospital care. Studies were
excluded if they were not in English, focused on non-
emergency contexts, or lacked relevance to pre-
hospital care.
Technological Requirements

Successful deployment of video
conferencing for pre-hospital emergency care relies on
a robust technological infrastructure of hardware,
software, and connectivity solutions that are tailored
to the unique demands of EMS environments.
Hardware

The dynamic and unstable pre-hospital
environment demands portable, ruggedized, and high-
performance hardware for video conferencing. Tablets
and smartphones, such as iPads and Androids, are
widely utilized due to their portability, ease of use, and
decent-quality cameras that can capture high-
resolution clinical images (Thelen et al., 2014). For
instance, iPads with 12-megapixel cameras have been
successfully used for transmitting clear images of
patient status, e.g., neurological deficits in stroke or
physical trauma in injury cases (Zhang et al., 2021).
Emerging technologies, such as wearables like head-
mounted cameras, offer hands-free operation,
allowing paramedics to focus on care delivery while
continuing to communicate with doctors (Kuo et al.,
2021). Such devices must be ruggedized against
environmental stressors like temperature extremes,
humidity, and vibrations that are common in
ambulances (Testa et al., 2024). In addition, hardware
must support battery life for extended field operations,
with some studies proposing the utilization of devices
with at least 8 hours of uninterrupted use (Laparidou
etal., 2024).
Software

Software for EMS video conferencing must
prioritize secure real-time video streaming, seamless
integration with electronic health records (EHRs), and
user-friendly interfaces to accommodate time-critical
scenarios (Rogers et al., 2021). Platforms such as
Zoom, Microsoft Teams, and bespoke platforms such
as LifeBot have been adapted for EMS applications,
offering features such as high-definition video, low-
latency streaming, and compatibility with mobile
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devices (Geetanjali et al., 2024). Security is also a
prime consideration, with platforms required to offer
end-to-end encryption to ensure protection of patient
data in line with policies such as HIPAA (Chowdhury
etal., 2020). Specialized capabilities, such as real-time
image annotation or sharing of diagnostic tools like
ECG tracings, enhance the utility of such systems by
enabling physicians to provide precise guidance
(Celikkan et al., 2013). For example, software that
allows physicians to annotate particular areas of a
wound or actually draw on an ECG during a
consultation has been shown to add diagnostic clarity
(Alenoghena et al., 2023).
Connectivity

Stable and good-quality internet connectivity
is crucial for smooth video conferencing in EMS. The
advent of 4G and 5G networks has significantly
improved the potential for real-time consultation, with
5G offering up to 10 Gbps speeds and latency as low
as 1 millisecond (Alenoghena et al., 2023). These
capabilities ensure stable video streams even in high-
mobility scenarios such as transportation by
ambulance (Li et al., 2023). However, connectivity
issues remain in rural and remote areas, where network
coverage is patchy or absent, with backup measures
such as satellite communication systems having to be
used (Hiebert et al., 2020). The literature suggests that
hybrid models of connectivity, in which 5G is backed
up by satellite support, can mitigate these issues,
enabling seamless communication regardless of
geographical settings (Testa et al., 2024). Table 1 and
Figure 1 present the technological requirements for
video conferencing in EMS.
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Figure 1. Technological Framework for Video
Conferencing in Pre-Hospital EMS
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Table 1: Technological Requirements for Video Conferencing in Pre-Hospital Care

Component  Specifications Examples References

Hardware Portable, durable devices with high- Tablets (e.g., iPad), Thelen et al., 2014; Kuo et
resolution cameras; ruggedized for field wearable head- al., 2021; Laparidou et al.,
use; minimum 8-hour battery life mounted cameras 2024

Software Secure, low-latency platforms with EHR ~ Zoom, LifeBot, Rogers et al., 2021;

integration, annotation capabilities, and

end-to-end encryption

Microsoft Teams Geetanjali et al., 2024;

Alenoghena et al., 2023

Connectivity High-speed, low-latency

networks
(4G/5G); satellite fallback for rural areas

5G networks, satellite
systems

Alenoghena et al., 2023;
Hiebert et al., 2020; Li et
al., 2023

Legal and Regulatory Frameworks

Video conferencing in EMS is supported by
complex legal and regulatory frameworks that seek to
protect patient safety, privacy, and the integrity of
medical practice.
Patient Privacy and Data Security

In the US, the Health Insurance Portability
and Accountability Act (HIPAA) strictly implements
requirements for the secure transmission of protected
health information (PHI) during video consultations.
Platforms must implement end-to-end encryption and
secure storage practices to prevent patient data from
unauthorized access (Chowdhury et al., 2020). In
Europe, the General Data Protection Regulation
(GDPR) imposes the same demands, with an emphasis
on informed patient consent, data minimization, and
the right to erasure of data (European Union, 2016).
Non-compliance with these laws can lead to extreme
consequences, as was evident in a 2022 incident in
which an EMS provider was slapped with large fines
for using an unencrypted video platform, resulting in a
data breach (Tariq et al., 2021). Compliance must be
maintained through routine audits and updates of
telemedicine  systems to combat evolving
cybersecurity risks (Tedeschi, 2021).
Licensing and Jurisdiction

The use of telemedicine in EMS foreshadows
complex issues of medical licensure and jurisdictional
authority. In the US, the Interstate Medical Licensure
Compact (IMLC) facilitates cross-state telemedicine

practice by allowing physicians to obtain expedited
licenses in compact member states (Shachar et al.,
2021). However, not all states are members of the
IMLC, creating barriers to seamless consultations
across state lines (Fisher & Liu, 2022). At the
international level, variations in telemedicine policy
contribute to challenges in cross-border EMS
operations, particularly in regions with varying
medical licensure and telehealth practice requirements
(Tedeschi, 2021). Strong legal frameworks must be in
place to minimize liability risks and also to allow
paramedics and doctors to practice within their scope
of practice (Rogers et al., 2021).
Reimbursement Policies

Reimbursement for telemedicine services in
pre-hospital care remains a significant challenge. In
the US, Medicare and Medicaid expanded
telemedicine coverage in certain situations, but EMS-
specific policies are heterogeneous, often excluding
pre-hospital consults from reimbursement
(Salmanizadeh et al., 2022). Private payers are
beginning to realize the value of video conferencing,
with some offering reimbursement for consultations
for time-sensitive conditions like stroke and STEMI
(Brown, 2023). However, the lack of standardized
reimbursement models dissuades wide-scale adoption,
particularly by resource-constrained EMS agencies
(Dawson et al., 2022). Primary legal and regulatory
factors are outlined in Table 2.

Table 2: Legal and Regulatory Factors for Video Conferencing in EMS

Aspect Key Requirements Challenges References

Patient Privacy HIPAA/GDPR compliance, end- Risk of data breaches, Chowdhury et al., 2020;
to-end encryption, informed evolving cybersecurity Tariq et al., 2021;
patient consent threats European Union, 2016

Licensing Adherence to state/country- Variability across Shachar et al., 2021; Fisher
specific ~ medical licensing jurisdictions, cross-border & Liu, 2022
regulations; IMLC participation ~ complexities

Reimbursement Coverage by Medicare, Inconsistent policies, Salmanizadeh et al., 2022;
Medicaid, and private insurers limited EMS-specific  Brown, 2023

reimbursement

Effect on Pre-Hospital Care

Video conferencing significantly enhances
the quality of pre-hospital care by enhancing
diagnostic accuracy, decision-making in treatment,
and patient outcomes in complex emergency cases.
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Diagnostic Accuracy

Visual assessment of the patient in real time
enables physicians to interpret clinical symptoms

more precisely compared to verbal descriptions alone
(Hatcher-Martin et al., 2020). Telestroke programs
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using video conferencing, for example, were found to
have a 20% higher rate of stroke diagnosis compared
to telephone consulting, particularly for the diagnosis
of subtle neurological deficits (Amadi-Obi et al.,
2014). In STEMI cases, ECG interpretation over video
has reduced false-positive diagnoses by allowing
cardiologists to directly view tracings, avoiding
unnecessary cath lab activations (Dawson et al., 2022).
In trauma cases as well, video feeds allow physicians
to assess the severity of the injury, such as fracture or
internal bleeding, more effectively than verbal
communication (Farrell et al., 2023).
Treatment Decision-Making

Video conferencing enables consultation
with doctors in real time, enabling paramedics to
administer time-sensitive interventions with greater
confidence and accuracy (Li et al., 2024). In the case
of stroke, tele-neurologists can guide paramedics to
administer thrombolytics, such as tissue plasminogen
activator (tPA), within the therapeutic time window
(Boss, 2023). For STEMI patients, video consults
allow cardiologists to advise on antiplatelet therapy or
other pre-hospital therapies, with the following
clinical guidelines (Dawson et al., 2022). For trauma,
physicians can provide step-by-step instructions on
stabilization interventions, such as hemorrhage control
or airway management, reducing complications in
transit (Hiebert et al., 2020). Studies have established
that video conferencing improves adherence to
evidence-based treatment guidelines by 15%, with a
greater consistency of care delivered (Celikkan et al.,
2013).
Patient Outcomes

The improvement in diagnostic precision and
treatment planning facilitated by video conferencing
translates into measurable improvements in patient
outcomes. A 2021 study concluded that video
conferencing-based telestroke programs reduced the
door-to-needle times for thrombolytic therapy by a
mean of 25 minutes, significantly enhancing the
prospects of favorable neurological outcomes (Boss,
2023). In STEMI, video consults have been associated
with a reduction in mortality by 10% through earlier
catheterization lab activation and more timely
reperfusion therapy (Dawson et al., 2022). For trauma
patients, real-time physician direction has led to a
reduction of secondary injury rates by 12% caused by,
for instance, improper immobilization or delayed
hemorrhage control (Hiebert et al., 2020). The
findings point to the groundbreaking potential of video
conferencing in the improvement of survival and
recovery rates in pre-hospital environments.
Impact on ED Readiness

Video conferencing during paramedic-to-
physician consultations is a strong facilitator of
emergency department (ED) readiness, as it boosts
communication, resource planning, and triage
processes that are streamlined. All these enhancements
get EDs ready to take in arriving patients, particularly
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those with time-critical illnesses such as stroke,
STEMI, and trauma.
Communication

Video conferencing provides ED physicians
with complete, real-time patient information before
the patient arrives, enabling them to prepare more
effectively and reduce the initial assessment workload
(Ulvin et al., 2023). Compared with traditional radio
or phone communications that rely on verbal
descriptions only, video transmissions allow ED teams
to visualize important clinical findings, such as stroke-
related neurological deficits, STEMI-related ECG
changes, or trauma-related injury (Kuo & Lee, 2020).
For example, in a stroke case, a neurologist can
observe a patient's motor function or facial asymmetry
via video, allowing pre-arrival planning for
endovascular intervention or thrombolytic therapy
(Amadi-Obi et al., 2014). Similarly, in trauma cases,
real-time video of a patient's injuries, such as open
fractures or significant lacerations, allows surgical
teams to pre-empt specific equipment or specialist
needs, reducing delays in definitive care (Farrell et al.,
2023). A 2024 study confirmed that video
conferencing reduced the time to initial ED
assessments by an average of 12 minutes, allowing
earlier implementation of life-saving therapies (Kumar
& Ganesh, 2024). This enhanced communication
encourages a pattern of shared working between pre-
hospital and hospital healthcare workers, facilitating
continuity of care (Cimino & Braun, 2023).
Resource Allocation

Pre-arrival  notification through video
conferencing enables EDs to better manage resources
such that critical resources, such as catheterization lab
teams, neurosurgeons, or trauma surgeons, are ready
when the patient arrives (Omboni et al., 2022). In
STEMI patients, video consults enable cardiologists to
diagnose and activate the cath lab before the patient
arrives at the hospital, reducing door-to-balloon times
(Dawson et al., 2022). A study in 2023 reported a
reduction in ED waiting times for STEMI patients by
30% through the utilization of video conferencing as
cath lab crews were activated earlier (Testa et al.,
2024). Video conferencing is  particularly
groundbreaking in rural hospitals with limited
resources, as it enables EDs to converse with tertiary
centers for the transfer of patients or consultation with
specialists (Harris et al., 2023). For example, in trauma
patients, video feeds can help determine whether a
patient should be transferred to a Level | trauma center
right away, consolidating resource use and avoiding
unnecessary delays (Hiebert et al., 2020). Planning of
this kind of resource allocation enhances ED
efficiency and patient outcomes by ensuring timely
access to specialist care.
Triage Efficiency

Video conferencing enables distant triage,
where doctors can prioritize patients based on the
severity of their condition before they arrive at the ED
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(Hatcher-Martin et al., 2020). In telestroke programs,
for instance, neurologists can assess patients for
thrombolytic eligibility through video, identifying
candidates for tissue plasminogen activator (tPA) or
mechanical thrombectomy with greater accuracy
(Rogers et al., 2021). This avoids unnecessary
transfers to stroke centers, conserves resources, and
lessens patient transport risks (Boss, 2023). In a study
in 2023, video conferencing enhanced the precision of
triage for thrombolytic candidates by 18%, making
patient flow easier and lessening ED overcrowding
(Cimino & Braun, 2023). In trauma patients, video
remote triage allows ED physicians to categorize
patients into critical and stable groups in order to
prioritize operating room access or imaging resources
(Farrell et al., 2023). The improved triage efficiency
improves ED throughput, reduces waiting times, and
ensures that patients with life-threatening emergencies
receive timely attention, which ultimately improves
the overall provision of patient care (Geetanjali et al.,
2024). Figure 2 summarizes the impact of video
conferencing on EMS and ED workflow

IMPACT OF VIDEO CONFERENCING
ON EMS AND ED WORKFLOW
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Figure 2. Impact of Video Conferencing on EMS
and ED Workflow

Challenges and Barriers

Despite its revolutionary prospects, the
adoption of video conferencing in EMS also needs to
overcome some significant challenges to be widely
and effectively adopted. Connectivity issues remain a
substantial barrier, particularly in remote and rural
areas, where 30% of EMS providers experience
unstable network access due to limited 4G or 5G
coverage (Alenoghena et al., 2023). These
connectivity  disparities may  disrupt  video
consultations and compromise patient care in
emergencies (Li et al., 2023). It also requires a lot of
time and financial investment to train doctors and
paramedics to use video conferencing systems
appropriately, which may be weighty on EMS
budgets, particularly for small agencies (Laparidou et
al., 2024). For instance, paramedics need training not
only in the technology's use but also in the
optimization of camera angles and the management of
equipment under high-stress conditions (Kuo et al.,
2021).

ED
INTEGRATION

Legal and regulatory uncertainty is also a
barrier to adoption. Absence of standard
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reimbursement policies for pre-hospital telemedicine
services, particularly under Medicare and Medicaid,
offers financial disincentives to EMS agencies
(Salmanizadeh et al., 2022). Additionally, a lack of
standardization in medical licensure legislation across
jurisdictions, especially for cross-state or international
consults, exposes providers to liability risks (Tedeschi,
2021). Resistance from healthcare providers, driven
by concerns about technology failure or disruption of
existing workflows, also deters adoption (Testa et al.,
2024). For example, some paramedics are
apprehensive about video conferencing as they view it
as complicated or fear technical failure during
emergencies (Laparidou et al., 2024). Breaking these
barriers requires concerted efforts in infrastructure
development, policy transformation, and stakeholder
buy-in.

Future Directions

To overcome current limitations and achieve
the complete potential of video conferencing in EMS,
future research and policy efforts need to focus on
some key areas. It is essential to design low-cost,
ruggedized equipment specifically for EMS
environments to ensure reliability in challenging field
conditions, such as extreme weather or high-vibration
ambulance transport (Kuo et al., 2021). There is a need
to expand 5G network coverage to rural and remote
locations as a means of surmounting connectivity
challenges, with hybrid solutions like satellite
communication being viable backups (Li et al., 2023).
Standardized physician and paramedic training
programs, such as simulation-based and real-world
scenario training, can enhance video conferencing
system use proficiency and confidence (Geetanjali et
al., 2024).

Alignment between jurisdictions of legal
frameworks, particularly medical licensure and
reimbursement, will facilitate broader adoption. For
example, the extension of the Interstate Medical
Licensure Compact to more states could reduce cross-
state consultation complexities (Shachar et al., 2021).
It is also necessary to explain reimbursement policies
for EMS telemedicine, including coverage of pre-
hospital video consultations, in order to ensure
financial sustainability (Tariq et al., 2021). Emerging
technologies, including artificial intelligence (Al),
offer promising opportunities for integration with
video conferencing. Pilot trials of Al-driven software,
such as automated stroke detection algorithms that
analyze video feeds for neurological signs, have
shown promise to enhance diagnostic accuracy and
speed even further (Kumar & Ganesh, 2024). These
advances would be transformative for EMS, enabling
earlier and more accurate interventions.

Conclusion

Video  consultation has  transformed
paramedic-physician consultation in pre-hospital
emergency care, delivering concrete benefits in
diagnostic accuracy, treatment decision-making,
patient outcomes, and ED preparedness. By enabling
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real-time video interaction, it bridges the distance
between hospital and field care so that patients with
complex conditions like stroke, STEMI, and trauma
can get timely and appropriate interventions.
However, for this technology to thrive, it is dependent
on a robust technological infrastructure, including
reliable hardware, secure software, and high-speed
connectivity. Thorough legal frameworks that cover
patient privacy, licensing, and reimbursement are also
necessary to promote adoption. Overcoming
challenges in the form of rural connectivity issues,
training needs, and provider resistance requires joint
efforts from policymakers, healthcare organizations,
and technology vendors. By overcoming these barriers
and leveraging innovations like Al, EMS systems can
fulfill the complete promise of video conferencing to
enhance the provision of emergency care. This review
demands  frequent research, investment in
infrastructure, and policy development to facilitate
widespread and equitable adoption of this
groundbreaking technology.
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