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Keywords: hybrid warfare, prehospital,

cybercrime, resilience, emergency ABSTRACT
medicine, emergency medical services,
EMS, paramedicine Hybrid warfare increasingly targets civilian healthcare infrastructure through

cyber operations, infrastructure sabotage, disinformation, and energy disruption.
Paramedics operate at the frontline of these system-level threats, positioned at the
intersection of emergency healthcare delivery, public safety, and societal resilience.

Disclosures: The authors have no conflicts of
interest and nothing to disclose.

Funding: Extlernal funding was not used to This editorial examines how hybrid warfare directly and indirectly affects paramed-
support this work. ic practice and prehospital emergency care systems.

Received: March 2, 2026 Drawing on recent international examples, the paper highlights how secondary

Revised.: April 24, 2026 system failures, including disrupted communications, loss of digital documentation,

ACC?PTEd-' May 4, 2026 impaired rostering, supply chain interruption, and reduced hospital throughput,

Published: July 15, 2026 fundamentally alter paramedic decision-making and operational safety in the

*Corresponding Author: field. Growing dependence on integrated c'ligital Rlatfo'rm.s, combined with reduced
fredrik.granholm@rvn.se analogue redundancy and a workforce trained primarily in technology-enabled

environments, increases vulnerability during prolonged disruption.

The editorial argues that recognizing hybrid warfare as a core concern for paramed-
icine is essential for patient safety, professional preparedness, and resilient prehospi-
tal emergency care systems.

Copyright © 2026 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
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ABSTRACT

Objectives: Transcutaneous pacing (TCP) has a Class IIb recommendation from the
American Heart Association (AHA) for the treatment of hemodynamically unstable
bradycardia. Recent studies highlight a high rate of treatment failure and known
difficulties verifying electrical capture (“false electrical capture”) and mechanical
capture. This study aimed to characterize the current recommendations within US
prehospital TCP protocols.

Methods: A convenience sample of 260 prehospital protocols were selected from pub-
licly available resources. Two trained abstractors were assigned to each; pre-specified
categorical variables and free-text responses were recorded. The latter were coded
using content analysis. Responses were analyzed using descriptive statistics and
reported as frequencies and proportions.

Results: 228 protocols completed paired abstraction, 177/228 (78%) were accessible and
mentioned TCP. The most frequent indication was symptomatic bradycardia 172/177
(97%). Electrical capture was mentioned in 116/177 (66%) with false electrical capture
discussed in only 8/177 (5%). Pulse palpation was the primary method for capture
confirmation 123/177 (69%). Indications discordant with AHA guidelines included
cardiac arrest 23/177 (13%) and seizures 18/177 (10%). Overall, 70/177 (40%) protocols
were assessed to completely match, 65/177 (37%) partially match, and 41/177 (23%)
did not match AHA guidelines for TCP.

Conclusions: Prehospital TCP protocol indications varied, with 77% partially or
completely matching AHA guidelines for TCP. Nevertheless, guideline-discordant
recommendations remained. False electrical capture was rarely mentioned. Further
research should systematically assess TCP implementation including methods to as-
sess and confirm capture, and whether guideline adherence in prehospital protocols
improves outcomes and reduces TCP failure.

Copyright © 2026 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
Attribution-NoDerivatives 4.0 International. To view a copy of this license, visit https://creativecommons.org/licenses/by-nd/4.0/.
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ABSTRACT

Background: In the most desperate and urgent situations, the public relies on the

skills and expertise of paramedicine professionals. Due to the high-stress nature of
responding to medical emergencies, paramedicine has a psychological cost, particu-
larly when educational programs have a short duration and leave candidates feeling
inadequately trained (Hazzard, 2016).

Purpose: We determined that further research was required to focus on the educa-
tional pipeline and to ensure that paramedicine candidates are prepared for the
contextual challenges of the workplace. We highlight gaps in the education process
followed in preparing paramedics for service. The overall objective of this research
was to develop an understanding of how candidates learn to become paramedics,
draw meaning from the work, and sustain performance in an occupation character-
ized by high stress and/or risk.

Methods: We conducted semi-structured interviews (n=18) with paramedics to develop
a greater appreciation of the key aspects of learning in their workplace(s). Braun and
Clarke’s (2006; 2009) thematic analysis provided the framework to deconstruct the
interview transcripts, code and develop themes, and put forth thick and rich descrip-
tions of the learning situations described, to better understand how professional
practice was developed. Our study is informed by theories of workplace learning,

an umbrella term that involves understanding how people learn to solve workplace
problems.

Results: We found three types of learning that paramedicine candidates apply both be-
fore and during the performance of their duties. We found that paramedics learned
through a variety of situations with varying levels of outside direction, self-initi-
ation, and reflection. We end by offering recommendations for improvements to
scholars, professional paramedicine programs, and practitioners.

Conclusion: While current paramedicine training programs are effective at teaching
the necessary medical skills to paramedic candidates, we found that paramedi-
cine professionals engage in significant experiential learning to supplement their
required training in order to sustain effective job performance.

Copyright © 2026 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
Attribution-NoDerivatives 4.0 International. To view a copy of this license, visit https://creativecommons.org/licenses/by-nd/4.0/.
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ABSTRACT

Why do emergency medical units respond more rapidly to some dispatched calls
than others? This study examines over 355 million emergency medical services
(EMS) activations recorded in the National Emergency Medical Services Information
System (NEMSIS) database between 2018 and 2023. The results show that teams op-
erating in the top 5% of agencies by call volume—representing the most experienced
systems—initiate response more quickly and post consistently shorter chute times.

Experienced responders more quickly recognize the nature of the call, develop
confidence in both the likely course of events and their own ability to manage it, and
initiate mobilization with minimal hesitation. As these behaviors are repeated, they
become embedded in routines, coordination, and shared expectations. In this way,
experienced responders shape agency-level culture from the ground up, contributing
to persistent differences in performance across agencies, captured in agency-level
fixed effects.

Copyright © 2026 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
Attribution-NoDerivatives 4.0 International. To view a copy of this license, visit https://creativecommons.org/licenses/by-nd/4.0/.
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ABSTRACT

Objective: Over the past two decades, numerous policy efforts have been made to
improve management in acute stroke, including stroke center policy and EMS bypass
policy. The effect of these policies on clinical outcomes such as thrombolysis are yet
not understood on a national scale. Our objective is to identify the association be-
tween thrombolysis and stroke center policy, and furthermore, the synergistic effect
of stroke center policy and EMS bypass policy on thrombolysis rates.

Methods: We conducted a retrospective observational study using a 20% national sam-
ple of Medicare beneficiaries diagnosed with ischemic stroke from 2007 to 2014. We
estimated the difference-in-differences (DID) to determine the stroke center policy
effect on thrombolysis rates, and to determine the stroke center and EMS bypass
policy effect together on thrombolysis rates.

Results: Overall, counties that implemented a stroke center policy had a significant
increase in thrombolysis compared to counties who did not have a stroke center
policy (RR = 1.42,95% CI[1.12, 1.80], p = 0.004) in the pre-policy period. There was no
significant association in stroke policy counties with increasing thrombolysis rate

in only the post-policy period compared to no stroke center policy counties. There
was an increase in thrombolysis rate overall and in the post policy period among
counties that implemented both an EMS bypass and stroke center policy compared
to counties that did not implement any policy (RR = 1.48, 95% CI [1.19, 1.84], p < 0.001).

Conclusions: Counties with both stroke center policy and EMS bypass policy had
significantly higher thrombolysis rates after policy implementation. This is likely the
first analysis of the effect of stroke policies on thrombolysis using the largest ever
national stroke database.

Copyright © 2026 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
Attribution-NoDerivatives 4.0 International. To view a copy of this license, visit https://creativecommons.org/licenses/by-nd/4.0/.
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ABSTRACT

Background: Maternal care deserts, characterized by limited or no access to essential
maternity services, contribute to high maternal and infant morbidity and mortality
rates. While emergency medical service and community paramedicine have ex-
panded preventive and perinatal services in other countries, U.S.-based research on
integrating paramedics into maternal health delivery remains limited, particularly in
underserved areas.

Purpose: The purpose of this study was to explore the level of acceptance, perceived
benefits, and challenges of paramedics providing midwifery-type services in mater-
nal care deserts in the Commonwealth of Virginia. Specifically, we investigated the
perspectives of expecting mothers and paramedics regarding the perceived accept-
ability of expanding paramedics’ roles to address the growing maternal care crisis in
underserved areas.

Methods: We used a qualitative phenomenological design and recruited participants
through digital outreach and complete semi-structured interviews that lasted 30-60
minutes via Zoom. Interviews were recorded with consent and transcribed. The
primary investigator analyzed data using thematic analysis with manual coding and
codebook development.

Results: The study included 23 participants (12 paramedics, 11 mothers) from maternal
care deserts in Virginia. Five themes emerged: acceptance, perceptions of paramed-
ic-led midwifery (PLM), barriers, benefits, and implementation needs.

Conclusion: Paramedic-led midwifery is a community-supported approach to im-
proving care in maternal care deserts. Findings underscore the need for enhanced
training, policy change, and collaboration. With intentional implementation, para-
medic-led midwifery holds promise as a model to advance maternal health equity in
underserved U.S. regions.

Copyright © 2026 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
Attribution-NoDerivatives 4.0 International. To view a copy of this license, visit https://creativecommons.org/licenses/by-nd/4.0/.
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ABSTRACT

Background: Early and accurate identification of ST-Elevation Myocardial Infarction
(STEMI) in the prehospital setting would reduce morbidity and mortality (Rao et al.
2025). Artificial Intelligence (AI) tools may assist emergency medical personnel by
providing rapid electrocardiogram (ECG) interpretation and differential diagnosis
(Chen et al. 2022; Nallamothu et al., 2015).

Objective: To evaluate the diagnostic accuracy of ChatGPT-4.0, Gemini 2.5 Pro, and a
hybrid model combining ECG-GPT + ChatGPT-4.0 in classifying STEMI versus non-
STEMI cases based on ECG and clinical data inputs.

Methods: Fifty-six consecutive de-identified cases (28 STEMI, 28 non-STEMI) from
Staten Island University Hospital EMR (1/2025-6/2025) were analyzed. Each case
included demographics, vital signs, chief complaints, and a representative 12-lead
ECG. The three Al models were independently asked to classify each case as STEMI
or not STEML

Results: For the STEMI cohort (n=28), detection rates were: ChatGPT-4.0 21.4%, Gemini
2.5 Pro 67.9%, and ECG-GPT + ChatGPT hybrid 71.4%. For the non-STEMI cohort
(n=28), correct classification rates were: ChatGPT-4.0 92.9%, Gemini 2.5 Pro 28.6%,
and ECG-GPT + ChatGPT hybrid: 96.4%. The ECG-GPT + ChatGPT hybrid model
demonstrated the highest diagnostic accuracy at 83.9%.

Conclusion: While ChatGPT-4.0 showed high specificity, it lacked sensitivity for STEMI
detection. Gemini 2.5 Pro improved sensitivity but yielded higher false positives.
The hybrid ECG-GPT + ChatGPT model outperformed both standalone models,
suggesting that multimodal Al integration may enhance triage accuracy for prehos-
pital care. Despite the small population size and limitations associated with this,
these results propose a viable means to hypothesize that Al may have potential in
assisting responders with early STEMI identification. Future improvements in model
precision could support the implementation of Al-based triage systems in emergency
response settings, reducing time to treatment and improving outcomes by aiding
direct cardiac catheterization lab transfers without unnecessary delays (Garvey et al.,
2012; Squire et al., 2014).
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ABSTRACT

Introduction: Paramedics rarely receive formal feedback on patient outcomes following
handover, despite evidence that such information may support learning, confidence,
and reflective practice.

Objective: To evaluate whether emergency department (ED) diagnosis feedback influ-
ences paramedics’ perceived sense of closure, confidence managing similar cases,
reflective practice, and perceived diagnostic skill.

Methods: This prospective, predominantly quantitative survey was conducted among
paramedics in a mid-sized urban setting, between April and December 2018.
Paramedics who requested their patient’s final ED diagnosis (n = 317) were provided
with diagnosis feedback and invited to complete online surveys at one week and
three months. Quantitative data were analyzed descriptively, and optional free-text
responses were reviewed to identify recurring themes.

Results: Of the 317 paramedics who received diagnosis feedback, 46.4% completed
the one-week survey and 32.2% completed the three-month survey. At one week,
86% reported a sense of closure about the call, and over 80% agreed that feedback
increased their confidence for similar cases and prompted clinical reflection. At
three months, 91% reported improved differential diagnostic skills, and 96% stated
they would use feedback regularly if available. A minority reported added stress

or anxiety when their field impression differed from the ED diagnosis. Qualitative
comments reinforced these results, describing feedback as a helpful educational tool
that provided confidence and closure.

Conclusion: Paramedics perceived ED diagnosis feedback as a valuable educational

tool that may support reflective practice, confidence managing similar cases, and
perceived diagnostic skill. These findings suggest that structured diagnosis feedback
may serve as a meaningful component of paramedic professional development.

Copyright © 2026 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
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ABSTRACT

Introduction: Childhood acute ischemic stroke is rare but increasingly recognized, with
a variety of causes including thromboembolism, arteriopathy, prothrombotic states,
systemic illness, and trauma. Childhood stroke is frequently under-recognized, caus-
ing delays in seeking care and delays in diagnosis. Prehospital stroke scales have
been widely validated in adults. The Modified Los Angeles Prehospital Stroke Screen
(mLAPSS) is one tool used in the prehospital setting but not validated in children.
Our goal was to determine in a retrospective cohort whether children with acute
stroke had a positive mLAPSS score.

Methods: We performed a retrospective case series of patients less than 18 years old
with a final diagnosis of acute ischemic stroke admitted to our pediatric hospital be-
tween 2014 and 2024. Demographics, presenting symptoms, mode of hospital arrival,
hospital results and interventions, and final diagnosis were recorded. We attempted
to determine mLAPSS criteria from earliest patient contact available, whether pre-
hospital or emergency department records.

Results: Seventy patients with 82 stroke episodes were evaluated during the study
period. Of those with past medical history, the most common were a cardiac defect
or sickle cell disease. Median time from symptom onset to presentation was one

day. Half of the patients presented by private vehicle. The most common symptom
was a new focal weakness, but the majority of patients had more than one symptom.
Documentation of grip strength and arm drift was uncommon. Only one patient had
clear documentation of all three components of the mLAPSS. The etiology of stroke
was uncertain in 27%, hypercoagulable in 23%, moyamoya or sickle cell disease in
23%, systemic disease in 15%, and cardiac disease in 12%.

Conclusion: While focal weakness, headache, and seizures were routinely documented
in children with a final diagnosis of AIS, specific criteria of the mLAPSS, especially
arm drift and grip strength, were rarely documented on initial examination.

Copyright © 2026 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
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ABSTRACT

Background: Reducing acute care utilization (i.e., Emergency Department (ED) visits
and hospitalizations) is critical to reducing total costs of care. Offering alternatives
to ED transport for many lower acuity Emergency Medical Services (EMS) calls

is a promising pathway toward reducing acute care use. We used a Time-Driven
Activity-Based Costing (TDABC) method to analyze the costs of implementing two
Alternative Care Pathways (ACPs) for EMS treatment that seek to reduce ED trans-
port: treatment-in-place and transport to an alternative destination in a midwestern
ambulance service.

Methods: Publicly available costs per unit of time were determined for needed equip-
ment and personnel resources, including a fully staffed and equipped ambulance,
an emergency physician, an ED nurse, and an emergency dispatcher. Process maps
were developed to estimate resource times for four treatment outcomes: usual care
(transport to the ED), treat-in-place, transport to an alternative destination, and an
unsuccessful ACP attempt with transport to the ED. Costs were estimated for each
treatment outcome.

Results: The least expensive pathway was treat-in-place, costing $1,559 per interven-
tion, followed by transport to an alternative destination ($2,151), and usual care
($3,677). Thus, each successful completion of treat-in-place could offset the costs
associated with 6.5 attempted but failed ACP interventions (that culminated in ED
transport). Each successful transport to an alternative destination offset 4.7 attempt-
ed but unsuccessful ACP interventions.

Conclusions: ACP implementation can result in substantial cost savings, though results
will need to be validated in other settings.
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ABSTRACT

Introduction: Femur fractures are potentially life-threatening injuries requiring effec-
tive prehospital immobilization. Traction splints (TS) are standard equipment for this
purpose, yet their infrequent use raises concerns about skill decay. This study aimed
to assess the self-reported knowledge, frequency of use, and practical difficulties
encountered by Turkish 112 Emergency Medical Services (EMS) personnel when
applying traction splints, while acknowledging the limitations of self-reported data.

Methods: A cross-sectional study was conducted with 263 prehospital healthcare
personnel across Izmir, Turkey. Data were collected via a structured survey covering
demographic characteristics, traction splint (TS) training, self-reported knowledge,
usage frequency, and ergonomic challenges. Categorical variables were analyzed
using the Chi-Square test.

Results: Over half of the participants (52.9%, n=139) reported never having used a TS
in their career. A significant difference was found between professional groups and
self reported knowledge levels (p < .001). Over 50% of physicians and paramedics
rated their knowledge as "Very good," while most emergency medical technicians
(EMTs) described theirs as "Moderate." The most frequently reported challenge
during application was "patient positioning/access difficulty" (52.5%, n=138). Only
10.6% (n=28) of participants found the device "very suitable" ergonomically.

Conclusion: The traction splint is a low frequency piece of equipment, carrying a high
risk of skill decay. The findings highlight significant ergonomic limitations in field
use and disparities in perceived competency among professional groups. To ensure
effective application when needed, targeted simulation based training---especially
for EMTs---and the design of ergonomic equipment adapted to real world field condi-
tions are strongly recommended.
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Rates of non-conveyance (referred to as a patient refusal or non-transport in areas
outside of Australia), defined as paramedic discharge of a patient in the community
rather than transporting them to hospital, are increasing. These episodes of care
require complex decision-making from paramedics to ensure patients’ needs are
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This study provides insight into characteristics of ambulance cases in an Australian
jurisdictional ambulance service setting which resulted in non-conveyance during
the impacts of the COVID-19 epidemic. These findings can be used to focus future
investigations that aim to understand how evolving models of ambulance healthcare
delivery can safely meet the needs of patients requesting ambulance services and
enhance operational efficiency.
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ABSTRACT

Introduction: Clinical practice guidelines are central to safe, consistent, and evi-
dence-informed ambulance care, yet their implementation is rarely straightforward.
Ambulance services operate across complex, time-sensitive, and geographically
dispersed settings, where organizational capacity, local context, and workforce
engagement can influence whether guidelines are adopted and sustained in practice.
This review aimed to identify and synthesize the barriers and facilitators influencing
the implementation of clinical practice guidelines in ambulance services, and to map
these determinants using the Consolidated Framework for Implementation Research
(CFIR).

Methods: This systematic review followed Joanna Briggs Institute methodology

for mixed-methods systematic reviews and was registered with PROSPERO
(CRD42024580204). Searches were conducted in MEDLINE (PubMed), CINAHL,
EMBASE, Cochrane Library, JBI Database, Scopus, and Web of Science. Qualitative,
quantitative, and mixed-methods studies published in English within the past 20
years were included. Data were extracted and mapped to the domains of the CFIR.

Results: Forty-two studies were included, revealing substantial variability in CPG
implementation contexts and outcomes. Key barriers included resource limitations,
protocol complexity, and organizational resistance, especially in rural and under-re-
sourced areas. Facilitators identified included leadership engagement, effective
communication, adaptable protocols, and targeted education. The most frequently
reported determinants were within the CFIR’s ‘Inner Setting” and ‘Process” domains.

Conclusion: The implementation of clinical practice guidelines in ambulance services
depends on more than the quality of the guideline itself. Successful uptake requires
organizational readiness, local adaptation, leadership support, workforce engage-
ment and sustained implementation planning. By mapping implementation deter-
minants to the CFIR, this review provides a structured evidence base to guide future
implementation strategies, policy development and research in ambulance services.
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ABSTRACT

The objective of this narrative review was to synthesize evidence on how community
paramedicine and mobile integrated health programs have been implemented to
assess and manage cardiovascular risk and heart failure in community and home-
based settings, and to assess reported effects on health care utilization, adherence-re-
lated outcomes, and feasibility of care delivery. PubMed/MEDLINE was searched
for English-language, human-subject literature published from January 2016 through
January 2026, with the final search completed February 28, 2026. Eligible studies
described community paramedicine or mobile integrated health interventions
addressing cardiovascular risk assessment, heart failure-related monitoring, or
cardiopulmonary post-discharge care in community or home-based settings and
reported patient-level clinical, utilization, adherence, feasibility, or implementation
outcomes. Studies focused exclusively on non-cardiovascular conditions, emergency
response-only care, protocols, conference abstracts, non-peer-reviewed reports, or
program descriptions without outcomes were excluded. The search identified 44
PubMed/MEDLINE records, and citation linking identified 12 additional records.
Twenty-nine sources were included, including eight core empirical studies priori-
tized for model-based synthesis. No formal risk-of-bias tool was applied; study qual-
ity was considered narratively according to design, comparison group, sample size,
follow-up duration, outcome definition, and potential confounding. Three interven-
tion models predominated: post-discharge home-based follow-up, community-based
screening and linkage, and high-utilizer home-visit programs. Post-discharge
follow-up demonstrated heterogeneous effects on utilization, with more consistent
reductions in targeted, higher-risk populations and programs with defined visit
frequency and escalation pathways. Screening programs showed improvements in
intermediate cardiovascular risk factors and modest reductions in emergency med-
ical services use, although downstream utilization effects were variable. Feasibility
of paramedic-led cardiovascular assessment and follow-up was consistently demon-
strated. Results highlight the need for future research to clarify the effectiveness of
community paramedicine and mobile integrated health programs in cardiovascular
care. Key limitations include single-database searching, single-reviewer screening,
and absence of formal risk-of-bias assessment.

Copyright © 2026 by the National EMS Management Association and the authors. This work is licensed under Creative Commons
Attribution-NoDerivatives 4.0 International. To view a copy of this license, visit https://creativecommons.org/licenses/by-nd/4.0/.

18


https://creativecommons.org/licenses/by-nd/4.0/
https://doi.org/10.56068/UNUI6663
mailto:alexanderwbrady%40gmail.com?subject=

) International Journal of

Paramedicine

Published by the National EMS Management Association (USA)

NATIONAL

MANAGEMENT
ASSOCIATION

CASE REPORTS

CPR-INDUCED CONSCIOUSNESS FROM THE PATIENT
PERSPECTIVE: A CASE REPORT

Samuel Butler, MCritCareParamed1; Daniel Haack, MCritCareParamed1; Ryan Glendwyr Davis, GradDipAvaara’“'2
Author Affiliations: 1. Ambulance Tasmania, Hobart, TAS, Australia; 2. UTAS Health, School of Paramedicine and Public Safety, University of

Tasmania, Rozelle, NSW, Australia.

Recommended Citation: Butler, S., Haack, D., & Davis, R. (2026). Cpr-induced consciousness from the patient perspective: A case
report. International Journal of Paramedicine. (15). https://doi.org/10.56068/EUTO7156

Keywords: consciousness, cardiopulmonary
resuscitation, out-of-hospital cardiac
arrest, emergency medical services, EMS,
paramedicine

Acknowledgements: The authors would
like to thank and acknowledge the
patient involved in this case, who was
exceptionally generous with their time and
in sharing their experience.

Disclosures: The authors report there are no
competing interests to declare.

Funding: The authors have no funding
sources to declare.

Received: February 26, 2026
Revised: March 19, 2026
Accepted: March 24, 2026
Published: July 15, 2026

*Corresponding Author:
ryan.davis@ambulance.tas.gov.au

ABSTRACT

Background: Cardiopulmonary resuscitation-induced consciousness (CPRIC) is increas-
ingly recognized during high-quality chest compressions, but the patient’s lived
experience is under-reported.

Case: A 70-year-old man collapsed from witnessed ventricular fibrillation (VF) arrest.
Bystanders began CPR within two minutes; EMS arrived at ten minutes. During
compressions he displayed eye opening, groaning, lateral rolling, and purposeful
localization that intermittently impeded compressions. Airway adjuncts were lim-
ited by trismus; bilateral nasopharyngeal airways and two-person bag-valve-mask
ventilation were used. Three 200 ] shocks were delivered; return of spontaneous
circulation occurred approximately 17 minutes after collapse.

Patient perspective: Post-event he described vivid, dream-like awareness of being
restrained and struggling to breathe described as “almost like being buried alive”
without sound or ability to communicate. He recalled sharp left tibial pain with
intraosseous access, the road journey, and emergency department handover.

Outcomes: Coronary angiography showed no obstructive disease. An implantable
cardioverter-defibrillator was placed. He was discharged neurologically intact.

Conclusion: Patients may form explicit and distressing memories during CPR and early
post-ROSC. Anticipatory communication, rapid recognition of interfering CPRIC,
and titrated sedation/analgesia may improve care while preserving CPR quality.
Systems should include structured follow-up to address psychological sequelae.
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ABSTRACT

This article evaluates the effectiveness of specialized training for Emergency Medi-
cal Services personnel (EMS) and first responders in managing crime scenes without
compromising forensic integrity. EMS personnel involved in this study came from
Italian pre-hospital services. They were involved in two distinct simulation-based
events.

The authors adopted a multidisciplinary approach to develop an evaluation grid that
highlights problems, risks, and opportunities for staff training. The authors analyzed
case reports and historical cases to create scenarios. The authors emphasize the need
for a standardized solution to equip a wide range of first responders to handle crime
scenes. Additionally, a VR (Virtual Reality) solution was tested to educate students.
The article identifies critical gaps in crime scene recognition, contamination preven-
tion, and inter-agency communication when first responders lack dedicated prepara-
tion.

The primary findings concern EMS first responders’ ability to recognize and manage
potential crime scenes. Comparing two simulation cohorts — untrained crews and
trained crews — correct scene recognition increased from 28.5% to 60%. Accurate
notification to the Dispatch Center and timely law-enforcement request rose from
36% in untrained teams to 80% in trained teams. Evidence handling benefited as
well. Teams that moved victims while preserving evidence increased from 25% to
76.6%. Correct egress from the scene — considered scenario-dependent — reached

80% in the suicide scenario, 60% in the sexual-assault scenario, and 20% in the
domestic-violence scenario. Together, these results indicate that structured, multidis-
ciplinary training strengthens scene recognition, inter-agency communication, and
preservation of forensic integrity during EMS operations. Without proper training,
EMS first responders are at risk of compromising crime scenes and safety. Structured
programs that combine theory, simulation, and inter-agency collaboration could
improve these aspects. Priority training areas include dispatch communication,
safety, evidence handling, and documentation. This study lays the groundwork for
standardized national protocols and advocates for expanded use of Virtual Reality
(VR) training technologies.
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