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Abstract

Background: The American Heart Association recommends acquiring and interpreting 

prehospital electrocardiograms (ECG) for patients transported by Emergency Medical Services 

(EMS) to the emergency department with symptoms highly suspicious of acute coronary 

syndrome. If interpreted correctly, prehospital ECGs have the potential to improve early detection 

of ST-elevation myocardial infarction (STEMI) and inform prehospital activation of the cardiac 

catheterization laboratory, thus reducing total ischemic time and improving patient outcomes. 

Standardized protocols for prehospital ECG interpretation methods are lacking due to variations in 

EMS system design, training, and procedures.

Objectives: We aimed to describe approaches for prehospital ECG interpretation in EMS 

systems across North Carolina (NC), and examine potential differences among systems.

Methods: A 35-item internet survey was sent to all NC EMS systems (n=99). Questions 

pertaining to prehospital ECG interpretation methods included: paramedic, computerized 

algorithm (i.e., software interpretation), combined approaches, and/or transmission for physician 
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interpretation, transmission capability, cardiac catheterization laboratory activation, and EMS 

system characteristics (e.g. rural versus urban). Data were summarized and compared.

Results: A total of 96 EMS systems across NC responded to the survey (97% response rate); of 

these, 69% were rural. EMS medical directors (53%) or EMS administrative directors (42%) 

completed the majority of surveys. While 91% of EMS systems had a prehospital ECG 

interpretation protocol in place, only 61% had a written cardiac catheterization laboratory 

activation policy. More than half (55%) of systems reported paramedic interpretation of 

prehospital ECGs, followed by a combined paramedic and software interpretation approach (39%), 

physician interpretation (4%), or software interpretation only approach (2%). Nearly 80% of EMS 

systems transmitted prehospital ECGs to receiving hospitals (always or sometimes), regardless of 

interpretation method. All EMS systems had some paid versus non-paid EMS personnel and the 

majority (86%) had both basic and advanced life support capabilities.

Conclusions: Most NC EMS systems had a paramedic only ECG interpretation or paramedic in 

combination with a computerized algorithm approach. Very few used a physician read approach 

following transmission, even in rural service areas.

Keywords

Prehospital; electrocardiography; acute coronary syndrome; ST-elevation myocardial infarction; 
cardiovascular systems of care

Introduction

The American Heart Association (AHA) recommends that emergency medical services 

(EMS) acquire and interpret a prehospital electrocardiogram (ECG) for patients with 

suspected acute coronary syndrome.1 The ECG is reported to be the single most important 

method to rapidly identify ST-elevation myocardial infarction (STEMI) in emergency 

settings and remains the gold standard for detection of acute myocardial infarction/ischemia 

because it is non-invasive, readily available, and relatively inexpensive.2 Both rapid and 

accurate identification of STEMI are important because reperfusion therapy is associated 

with improved patient outcomes. Electrocardiographic changes, namely ST-segment 

elevation, may indicate acute myocardial infarction/ischemia and drive clinical decisions 

about life-saving treatments for STEMI patients.3

EMS providers can rapidly acquire prehospital ECGs in the prehospital environment, yet 

variations in prehospital ECG protocols exist across EMS systems 4 There remains a lack of 

standardized protocols for prehospital ECG acquisition and interpretation approaches 

because EMS systems vary by design, training, and procedures. The AHA recommends 

three basic approaches for interpretation of the prehospital ECG: computer algorithm (i.e, 

software interpretation), trained paramedic, and/or electronic transmission for physician 

interpretation.1,5 There are pros and cons of each, for example software interpretation and 

paramedic interpretation are considered faster compared to transmission for physician 

interpretation. Conversely, software interpretation tends to have higher cancellation rates of 

the cardiac catheterization laboratory compared to paramedic and physician interpretations.
1,6 The objectives of our study were to describe current prehospital ECG protocols and 
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examine differences by EMS characteristics including provider training level, agency 

characteristics, and geographic settings

Material and methods

The Institutional Review Board at University of North Carolina at Chapel Hill approved our 

survey-based study. We also obtained a letter of support from the North Carolina Office of 

Emergency Medical Services (NCOEMS). EMS in North Carolina (NC) is highly organized 

and well equipped with ECG technology, thus providing a robust opportunity to characterize 

current prehospital ECG protocols and inform future standardized practice in prehospital 

cardiac care. Each EMS system in NC is comprised of all the agencies in a county under the 

direction of a single medical director responsible for oversight of all prehospital care. NC 

has 100 counties, of which two are combined into one EMS system for a total of 99. Current 

NC EMS state protocols for STEMI were reviewed in the context of our study (url accessed 

April 22, 2019).7 Per NCOEMS protocols for chest pain patients, EMT-Basic, EMT-

Intermediate, and paramedics are all authorized to acquire prehospital ECGs; paramedics are 

authorized to interpret prehospital ECGs.

We developed a 30-item web-based survey (Qualtrics, Appendix A) based on previous work 

by Jollis et al., which included questions about statewide EMS protocols.8 We surveyed 

EMS about their STEMI system of care, defined as an integrated group of separate entities 

focused on reperfusion therapy for STEMI within a geographic region that includes at least 

one hospital capable of percutaneous coronary intervention (PCI) and an EMS system.8 In 

NC, most PCI-capable hospitals offer PCI around the clock (24 hours/day, 7 days per week), 

though some do not. We also included questions about EMS characteristics (e.g., pay status, 

level of training, service area type), protocols for acquiring, interpreting, and transmitting 

ECGs to hospitals; procedures and protocols for activation of cardiac catheterization labs 

and hospital characteristics (e.g., PCI-capability). We distributed our Qualtrics survey 

electronically by email to all EMS system medical directors (n=99) across NC during 

2017-2018. We conducted email and telephone follow-up for non-respondents, up to three 

attempts over the one-year period. EMS administrative directors were contacted if medical 

directors were not available to complete the survey. Each online survey took approximately 

7-10 minutes and data were stored electronically in the Qualtrics secure servers.

We exported data to SAS software for statistical analyses and summarized survey responses 

with descriptive statistics and computed frequencies and proportions with SAS 9.4 (SAS 

Institute, Cary, NC). We stratified prehospital ECG approaches by urban/rural areas and 

paid/volunteer systems.

Results

Ninety-six EMS systems across NC responded to the survey (97% response rate); of these 

68 (71%) served rural counties. EMS medical directors (n=51, 53%), EMS administrative 

directors (n=38, 40%), or other respondents (n=7, 7%) completed the surveys.
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EMS Characteristics

Table 1 shows EMS system characteristics in NC. Over half (n=54, 56%) of NC EMS 

systems had all paid personnel and the remainder had combined paid and volunteer 

personnel (n=42, 44%). The majority of EMS systems had both basic life support (BLS) and 

advanced life support (ALS) qualifications (n=85, 89%), followed by ALS certification only 

(12%). Most EMS systems reported having a written policy or guideline that determined 

which hospital STEMI patients were transported to (n=92, 96%). Furthermore, 85(89%) of 

EMS system had a STEMI system of care in place. EMS medical directors were responsible 

for overseeing the EMS role in most STEMI systems in NC (n=91, 95%).

Prehospital ECG Acquisition and Interpretation

Ninety-three (97%) of EMS systems had prehospital ECG capability in all ambulances and 

the majority (n=87, 91%) had a standardized protocol in place for prehospital ECG 

acquisition and interpretation (Table 1). If an initial prehospital ECG was nondiagnostic but 

a patient remained symptomatic, 67% (n=64) of EMS systems reported acquiring serial 

prehospital ECGs. Table 2 summarizes prehospital ECG acquisition and interpretation 

protocols by EMS characteristics. We found that paramedics predominantly acquired 

prehospital ECGs in NC EMS systems (n=92, 96%). Regarding prehospital ECG 

interpretation methods, paramedics most commonly interpreted prehospital ECGs in both 

rural and urban locations (n=53, 55%) and called in the interpretation to the receiving 

hospital. This was followed by a combination of paramedic and software interpretation 

approach (n=37, 39%). Nearly 80% of EMS systems (n=76) transmitted prehospital ECGs to 

receiving hospitals (always or sometimes), regardless of interpretation method, for suspected 

STEMI findings. However, very few EMS systems (n=4, 6%) reported physician 

interpretation of ECG after transmission and these were located in rural areas.

A majority of EMS providers (n=62, 65%) were required to receive specific training for 

prehospital ECG acquisition and interpretation beyond NC state requirements. Over one-

third of EMS providers (n=31) reported receiving training once per year and some more than 

once per year (n=17, 18%). Training was predominantly delivered face to face in a 

classroom setting (n=60, 63%) followed by an online format (n=37, 39%).

Cardiac Catheterization Activation

In NC, 61% of EMS systems (n=59) had a cardiac catheterization activation policy in place, 

and of those (48%) reported that paramedics were responsible for activating the cardiac 

catheterization laboratory (CCL). Of the top 5 hospitals that NC EMS systems transport to, 

53 (55%) were reported as PCI-capable. Table 3 illustrates cardiac catheterization activation 

cancellations by ECG interpretation approaches. More than half (n=54, 56%) of NC EMS 

systems tracked CCL activation cancellations. Of EMS systems that reported collecting CCL 

activation cancellation data, systems utilizing the physician interpretation approach (n=2) 

reported the lowest proportion of cancellations less than 10%.
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Discussion

Our findings provide insights to current prehospital ECG practices across an entire state and 

identify differences by EMS system characteristics. Across NC, paramedics predominantly 

acquire, transmit, and interpret ECGs regardless of service area type or EMS personnel pay 

status. Few EMS systems reported ECG transmission to a hospital for physician 

interpretation, and these were in rural areas. Overall, EMS systems which collected data on 

CCL activation rates had low cancellation rates, with the majority reporting <10% regardless 

of interpretation approach utilized.

Paramedics mostly acquired prehospital ECGs followed by intermediate and basic providers 

in NC. Our findings support prior research that demonstrated EMS acquisition of prehospital 

ECGs is feasible.9 Werman et al. (2011) evaluated basic and intermediate (nonparamedic) 

providers trained to acquire and transmit prehospital ECGs for physician interpretation.9 

They found nonparamedic providers were both capable and reliable for acquisition and 

transmission of prehospital ECGs; importantly, scene time was not increased with this 

method.9 Most EMS systems in NC trained paramedics to interpret prehospital ECGs. 

Although we were not able to determine the diagnostic accuracy of ECG interpretation 

approaches, prior research suggests paramedics can accurately interpret ECGs for STEMI 

with adequate training. Trivedi et al. found paramedics could accurately interpret 12-lead 

ECGs and activate the CCL.10 In clinical vignettes that included 12-lead ECG cases, 

sensitivity and specificity for STEMI diagnosis by paramedics was 92.6% (95% CI 

88.9-95.1) and 85.4% (95% CI 79.7-89.8). Neither differences in patient characteristics (e.g., 

sex) nor paramedics’ experience (e.g., years in practice) were associated with diagnostic 

accuracy.10 Mencl et al. surveyed paramedics across five systems in Northeastern Ohio 

about their experience, training, ECG practice, and confidence in STEMI interpretation; the 

survey also included prehospital ECGs for interpretation.11 In contrast to Travedi et al., 

investigators reported low sensitivity 75% and specificity 53% for ECG interpretation. There 

was low diagnostic accuracy despite more than half the sample reporting ≥10 years of 

experience as paramedics, recent ECG interpretation training, and routinely acquiring ECGs 

in the field. 11 Most recently, Huitema et al. examined ECG interpretation by different types 

of healthcare providers with varying experience.4 Paramedics made more false positive 

STEMI diagnoses compared to cardiologists, emergency physicians, fellows, or residents 

(internal and emergency medicine). Huitema et al., however, determined weekly exposure ≥ 

20 tracings was significantly associated with increased accuracy of ECG interpretation 

across all providers.4 Although many EMS providers in NC received prehospital ECG 

training more than once/year, there remain no standards for EMS training, competency 

assessment, or ongoing quality assurance efforts and therefore illustrates an opportunity for 

improvement.

EMS providers acquired additional prehospital ECGs when the initial ECG was 

nondiagnostic if the patient experienced ongoing symptoms and/or had a change in clinical 

status. These results are important based on the premise that acute myocardial ischemia is 

dynamic; therefore, a single snapshot ECG may not always capture acute ST-segment 

changes. The standard ECG has limited sensitivity (30%-70%) and specificity (70%-95%) 

that results in 2-5% of patients with ACS being erroneously discharged from the ED, and 
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70% of patients being admitted for suspicious ACS not having it.12 In a previous study, the 

sensitivity significantly increased to nearly 80% when both a prehospital ECG and the initial 

hospital ECG acquired in the ED were considered.13 Findings underscore the importance of 

serial ECG monitoring to improve both rapid and accurate diagnosis of acute myocardial 

ischemia.

Prehospital ECG transmission in NC for physician interpretation was low and limited to 

rural areas in NC EMS systems. Rural areas pose complex issues and barriers in emergency 

cardiac care, including transmission problems, the need for training non-paramedic staff to 

acquire and transmit ECGs, a lack of resources to support programs, and challenges in 

adopting regionalization protocols.14 Our low rate of ECG transmission for physician 

interpretation may reflect the prevalence of paramedics trained to interpret prehospital ECGs 

across NC EMS systems. The lack of ECG transmission for physician interpretation in urban 

areas, moreover, may reflect shorter transport times that limit the time available for this 

approach. In contrast to our findings, Powell et al. found rural areas relied on ECG 

transmission for physician interpretation in their literature review.15 They found this 

approach could extend the benefits of early recognition and intervention to STEMI patients 

in rural communities, which often depend on volunteer non-paramedic staff. ECG 

transmission for physician interpretation has been associated with reduction in first medical 

contact to balloon time and opportunities for medical oversight before patients reach the 

hospital.1 Transmission, however, is limited by technology requirements (e.g., dead zones, 

service provider) and ongoing provider education that focuses on technical aspects and 

compliance for rapid and reliable prehospital ECG transmission.16,17

Lastly, EMS medical directors/administrators reported an overall low cardiac catheterization 

cancellation rate across NC. Our findings corroborate those by Garvey et al., who conducted 

a large study of CCL activation rates across 14 PCI-capable hospitals in NC.18 They 

reported an overall cancellation rate of 10.6% and determined EMS misinterpretations of 

prehospital ECG were the main reason for cancellations. Of ECG interpretation approaches, 

we found physician interpretation via transmission yielded the fewest CCL cancellations. 

Bosson et al. examined the association between prehospital ECG transmission for physician 

interpretation and the rate of false cardiac catheterization activations.19 ECG transmission 

for physician interpretation reduced false activation rates by 5%, but time to reperfusion was 

unchanged. Findings from our study support CCL activation for STEMI patients in 

coordinated EMS systems with physician oversight, training, and continuing education to 

improve accurate prehospital ECG interpretation, all which are critical to patient outcomes. 

The low number of systems that utilized this method and reported collecting data on CCL 

activation cancellations, however, limits this.

Limitations

Our results are limited to EMS medical and administrative directors across NC. This sample 

may not reflect all EMS systems due to the variability in individual EMS organizations, 

resources, and geographic area. Data were self-reported and subjective; thus, discrepancies 

may exist between EMS directors’ responses and individual EMS agencies and providers. 

The subjectivity of survey responses is a limitation to our study.
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Although we collected data about approaches of ECG interpretation, we were not able to 

compare the diagnostic accuracy of the different methods. To inform future prehospital 

STEMI protocols, it would be beneficial to directly compare diagnostic accuracy by ECG 

interpretation methods. This is a focus of our ongoing parent study.

Conclusion

Prehospital ECGs have been successfully integrated into STEMI systems of care across NC. 

Most NC EMS systems have both basic and advanced EMS providers, and all systems had 

some paid providers. In NC, paramedics are primarily responsible for ECG acquisition and 

interpretation across both rural and urban settings, and a few rural EMS systems relied on 

ECG transmission for physician interpretation. These findings can inform ongoing efforts in 

the regional coordination of EMS systems and hospitals for the rapid diagnosis and 

treatment of STEMI.
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Acknowledgements

We thank the North Carolina Office of Emergency Medical Services (NCOEMS) and North Carolina EMS medical 
directors and administrative directors for their support and participation.

Funding

The project described was supported by the National Center for Advancing Translational Sciences, National 
Institutes of Health, through Grant KL2TR002490. The content is solely the responsibility of the authors and does 
not necessarily represent the official views of the NIH.

References

1. Ting HH, Krumholz HM, Bradley EH, Cone DC, Curtis JP, Drew BJ, Field JM, French WJ, Gibler 
WB, Goff DC, Jacobs AK, Nallamothu BK, O'Connor RE, Schuur JD. Implementation and 
integration of prehospital ECGs into systems of care for acute coronary syndrome: a scientific 
statement from the American Heart Association Interdisciplinary Council on Quality of Care and 
Outcomes Research, Emergency Cardiovascular Care Committee, Council on Cardiovascular 
Nursing, and Council on Clinical Cardiology. Circulation. 2008; 118(10): 1066–1079. [PubMed: 
18703464] 

2. Goldman L, Kirtane AJ. Triage of patients with acute chest pain and possible cardiac ischemia: the 
elusive search for diagnostic perfection. Annals of Internal Medicine. 2003;139(12):987–995. 
[PubMed: 14678918] 

3. Sanz M, Smalling RW, Brewer DL, French WJ, Smaha LA, Ting HH, Casey DE. Development of 
systems of care for ST-elevation myocardial infarction patients: the physician perspective. 
Circulation. 2007;116(2):e39–42. [PubMed: 17538042] 

4. Huitema AA, Zhu T, Alemayehu M, Lavi S. Diagnostic accuracy of ST-segment elevation 
myocardial infarction by various healthcare providers. International Journal of Cardiology. 
2014;177(3):825–829. [PubMed: 25465827] 

5. Ducas RA, Labos C, Allen D, Golian M, Jeyaraman M, Lys J, Mann A, Copstein L, Vokey S, 
Rabbani R, Zarychanski R, Abou-Setta AM, Menkis AH. Association of Pre-hospital ECG 
Administration With Clinical Outcomes in ST-Segment Myocardial Infarction: A Systematic 
Review and Meta-analysis. Canadian Journal of Cardiology. 2016;32(12): 1531–1541. [PubMed: 
27707525] 

Zègre-Hemsey et al. Page 7

Prehosp Emerg Care. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



6. Bhalla MC, Mencl F, Gist MA, Wilber S, Zalewski J. Prehospital electrocardiographic computer 
identification of ST-segment elevation myocardial infarction. Prehospital Emergency Care. 2013; 
17(2):211–216. [PubMed: 23066910] 

7. Services NCOoEM. North Carolina College of Emergency Physicians Standards for Medical 
Oversight and Data Collection. 2008; https://www.ncems.org/nccepstandards.html. Accessed 
4/22/19, 2019.

8. Jollis JG, Granger CB, Henry TD, Antman EM, Berger PB, Moyer PH, Pratt FD, Rokos IC, Acuna 
AR, Roettig ML, Jacobs AK. Systems of care for ST-segment-elevation myocardial infarction: a 
report From the American Heart Association's Mission: Lifeline. Circulation Cardiovascular Quality 
and Outcomes. 2012;5(4):423–428. [PubMed: 22619274] 

9. Werman HA, Newland R, Cotton B. Transmission of 12-lead electrocardiographic tracings by 
Emergency Medical Technician-Basics and Emergency Medical Technician-Intermediates: a 
feasibility study. The American Journal of Emergency Medicine. 2011;29(4):437–440. [PubMed: 
20825850] 

10. Trivedi K, Schuur JD, Cone DC. Can paramedics read ST-segment elevation myocardial infarction 
on prehospital 12-lead electrocardiograms? Prehosp Emerg Care. 2009;13(2):207–214. [PubMed: 
19291559] 

11. Mencl F, Wilber S, Frey J, Zalewski J, Maiers JF, Bhalla MC. Paramedic ability to recognize ST-
segment elevation myocardial infarction on prehospital electrocardiograms. Prehospital 
Emergency Care. 2013;17(2):203–210. [PubMed: 23402376] 

12. Forberg JL, Green M, Bjork J, Ohlsson M, Edenbrandt L, Ohlin H, Ekelund U. In search of the 
best method to predict acute coronary syndrome using only the electrocardiogram from the 
emergency department. Journal of Electrocardiology. 2009;42(1):58–63. [PubMed: 18804783] 

13. Zegre Hemsey JK, Dracup K, Fleischmann K, Sommargren CE, Drew BJ. Prehospital 12-lead ST-
segment monitoring improves the early diagnosis of acute coronary syndrome. Journal of 
Electrocardiology. 2012;45(3):266–271. [PubMed: 22115367] 

14. Hsia RY, Sabbagh S, Sarkar N, Sporer K, Rokos IC, Brown JF, Brindis RG, Guo J, Shen YC. 
Trends in Regionalization of Care for ST-Segment Elevation Myocardial Infarction. The Western 
Journal of Emergency Medicine. 2017; 18(6):1010–1017. [PubMed: 29085531] 

15. Powell AM, Halon JM, Nelson J. Rural emergency medical technician pre-hospital 
electrocardiogram transmission. Rural and Remote Health. 2014;14:2690. [PubMed: 24794018] 

16. Al-Khatib SM, Stevenson WG, Ackerman MJ, Bryant WJ, Callans DJ, Curtis AB, Deal BJ, 
Dickfeld T, Field ME, Fonarow GC, Gillis AM, Granger CB, Hammill SC, Hlatky MA, Joglar JA, 
Kay GN, Matlock DD, Myerburg RJ, Page RL. 2017 AHA/ACC/HRS guideline for management 
of patients with ventricular arrhythmias and the prevention of sudden cardiac death: Executive 
summary: A Report of the American College of Cardiology/American Heart Association Task 
Force on Clinical Practice Guidelines and the Heart Rhythm Society. Heart Rhythm. 
2018;15(10):e190–e252. [PubMed: 29097320] 

17. Adams GL, Campbell PT, Adams JM, Strauss DG, Wall K, Patterson J, Shuping KB, Maynard C, 
Young D, Corey C, Thompson A, Lee BA, Wagner GS. Effectiveness of prehospital wireless 
transmission of electrocardiograms to a cardiologist via hand-held device for patients with acute 
myocardial infarction (from the Timely Intervention in Myocardial Emergency, NorthEast 
Experience [TIME-NE]). American Journal of Cardiology. 2006;98(9): 1160–1164. [PubMed: 
17056318] 

18. Garvey JL, Monk L, Granger CB, Studnek JR, Roettig ML, Corbett CC, Jollis JG. Rates of cardiac 
catheterization cancelation for ST-segment elevation myocardial infarction after activation by 
emergency medical services or emergency physicians: results from the North Carolina 
Catheterization Laboratory Activation Registry. Circulation. 2012;125(2):308–313. [PubMed: 
22147904] 

19. Bosson N, Kaji AH, Niemann JT, Squire Md B, Eckstein M, French WJ, Rashi P, Tadeo R, Koenig 
W. The Utility of Prehospital ECG Transmission in a Large EMS System. Prehospital Emergency 
Care. 2015.

Zègre-Hemsey et al. Page 8

Prehosp Emerg Care. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.ncems.org/nccepstandards.html


Highlights

Prehospital electrocardiogram (ECG) acquisition and interpretation are associated with 

early diagnosis and treatment of ST-elevation myocardial infarction (STEMI). Methods 

of interpretation (i.e., paramedic, computer, physician) vary across individual emergency 

medical services (EMS) systems. In North Carolina, the majority of EMS systems train 

paramedics to acquire and interpret ECGs. Few rural EMS systems relied on transmission 

for physician interpretation of the ECG, and no urban areas reported this.
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Table 1.

Characteristics of EMS systems in NC (2017-2018)

Total
(N=96)(%)

EMS Personnel Pay Status

 All paid 54(56)

 Paid and volunteer 42(44)

Level of training for personnel

 Basic Life Support (BLS) 0(0)

 Advanced Life Support (ALS) 11(12)

 BLS and ALS 85(89)

Service Area Type

 Rural 68(71)

 Urban or Suburban 28(29)

STEMI transport policy 92(96)

For patients with high suspicion of ACS symptoms, do you always bypass the closest hospital for one further with PCI-
capability?

30(31)

Number of EMS systems with ECG capability in all ambulances 93(97)

Prehospital ECG standardized protocol in place 87(91)

Who acquires prehospital ECG in ambulance (check all that apply)

 Basic EMT 44(46)

 Intermediate 56(58)

 Paramedic 92(96)

 Physician 2(2)

 Nurse 1(1)

If initial prehospital ECG is nondiagnostic but patient is symptomatic, how often do you acquire subsequent ECG(s)? 95(99)

 Always 64(67)

 Sometimes 31(32)

 Never KD

Number of cardiac catheterization activations per month

 <2 22(23)

 2-5 54(56)

 6-10 9(9)

 >10 10(10)

 Unknown 1(1)

EMS – emergency medical services; BLS-basic life support; ALS-advanced life support; STEMI- ST-elevation myocardial infarction; PCI – 
percutaneous coronary intervention
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Table 2.

Protocols for prehospital ECG, STEMI transport, and cardiac catheterization laboratory activation by EMS 

system characteristics in NC (2017-2018)

Total
(N=96)(%)

Service Area Type EMS Personnel Pay Status

Rural
(N=68)(%)

Urban/Suburban
(N=28)(%)

All Paid
(N=54)(%)

Paid and
Volunteer
(N=42)(%)

ECG Acquisition

 Basic EMT 44 (45) 30 (44) 14 (50) 24 (44) 20 (48)

 Intermediate 56 (58) 40 (59) 16 (57) 27 (50) 29 (69)

 Paramedic 92 (96) 64 (94) 28 (100) 53 (98) 39 (93)

 Physician 2 (2) 1 (1) 1 (4) 1 (2) 1 (2)

 Nurse 1 (1) 1 (1) 0 (0) 1 (1) 0 (0)

ECG Interpretation Approach

 Paramedic only 53 (55) 38 (56) 15 (54) 32 (59) 21 (50)

 Software only 2 (2) 2 (3) 0 (0) 1 (2) 1 (2)

 Combined paramedic and software 37 (39) 24 (35) 13 (46) 21 (39) 16 (38)

 Physician via transmission 4 (4) 4 (6) 0 (0) 0 (0) 4 (10)

ECG Transmission

 Always 30 (31) 21 (31) 9 (32) 19 (35) 11 (26)

 Sometimes 46 (48) 31 (46) 15(54) 26 (48) 20 (48)

 Never 20 (21) 16 (23) 4 (14) 9 (17) 11 (26)

STEMI Transport Policy 92 (96) 64 (94) 28 (100) 53 (98) 39 (93)

STEMI System of Care Status

 In place 85 (89) 59 (87) 26 (93) 49 (91) 36 (86)

 Planned/considered 8 (8) 7 (10) 1 (4) 3 (6) 5 (12)

 No plan 3 (3) 2 (3) 1 (4) 2 (4) 1 (2)

Cardiac catheterization laboratory activation policy 59 (61) 39 (57) 20 (71) 33 (61) 26 (62)
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Table 3.

Cardiac catheterization cancellations by ECG interpretation approach in NC (2017-2018)

Do you track prehospital cardiac catheterization laboratory STEMI activation cancellations?

Did not track (N=42) Tracked (N=54)

<10%
cancelled
(N=29)

10-25%
cancelled
(N=22)

25-50%
cancelled

(N=3)

>50%
cancelled

(N=0)

ECG Interpretation Approach

Paramedic only 24 16 (55) 10 (45) 3 (1) 0

Software algorithm only 2 0 0 0 0

Combined paramedic and software 14 11 (38) 12 (55) 0 0

Physician via transmission 2 2 (18) 0 0 0

Note: The proportions of EMS systems that track cardiac cancellations are reported.
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