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1.

Overview

Introduction

Evidence for treatments used in the prehospital setting is lacking. Several research agendas have been published outlining the priorities for
prehospital research. As part of Federal Interagency Committee on EMS’s Data and Research Committee’s goal, to “Ensure a comprehensive body of
scientific evidence regarding the practice of prehospital EMS”, a gap analysis of prehospital research scientific literature was conducted to map
existing literature to priorities described in national research agendas. The purpose of this analysis is to assist with the process of making informed
decisions regarding policy and funding priorities.

Research agendas used to understand prehospital priorities include:

Future of Emergency Care: Emergency Medical Services at the Cross Roads: This report from the Institute of Medicine (IOM) discusses the
development of emergency medical services, current status, and future recommendations.

Emergency Care for Children: Growing Pains: This report is part of a series on the future of emergency care that describes the pediatric
emergency care infrastructure in the US. The report provides several policy and research level recommendations specific to pediatric care.

CDC Acute Injury Care Research Agenda: Guiding Research for the Future: This agenda focuses primarily on evaluation of the public health
system in order to help the CDC better achieve its goal of preventing premature death and disability. The report outlines the 13 priority areas
for research as identified by this body.

National EMS Research Agenda (National Highway Traffic Safety Administration): This report focuses on improving the delivery of prehospital
care. Innovative practices and procedures are a key component of the investigation discussed in this report.

National EMS Research Strategic Plan: This document addresses one of the 2002 National EMS Research Agenda’s recommendations to
develop an emergency medical services (EMS) research strategic plan. Various clinical issues were highlighted for additional research to
evaluate and provide treatment protocols. This strategic plan also recommends studies that address the education of EMS personnel and
structure for the delivery of EMS care.

Revisiting the Emergency Medicine Services for Children Research Agenda: Priorities for Multicenter Research in Pediatric Emergency Care
(Pediatric Emergency Care Applied Research Network): The authors of this agenda sought to prioritize research topics specifically for
PECARN.

Priorities for Research in Emergency Medical Services in Children: Results of a Consensus Conference (Seidel): This agenda developed a list
of important categories for future pediatric research for use by other agencies, the government and others interested in pursuing much needed
pediatric research.



¢ Knowledge Translation in the Emergency Medical Services: A Research Agenda for Advancing Prehospital Care (Cone): This agenda
proposes 9 recommendations for improvement of knowledge translation in out-of-hospital medicine. These recommendations range from
collecting evidence to utilizing evidence of research studies.

o Emergency Medical Services Outcomes Project (EMSOP): This project was developed to study patient outcomes of out of hospital research.
Four journal articles were published establishing these framework components for outcomes research:

0 “specific patient conditions that should take precedence in EMS outcomes research;
o0 methodologically acceptable outcome models, including the ‘Episode of Care’ model;
0 core risk-adjustment measures; and _
o specific issues related to pain measurement™

2. Literature Review Process

A PubMed search was conducted using the National Library of Medicine’s PubMed. To capture research conducted in the prehospital environment,
MeSH (Medical Subject Headings) search terms of “emergency medical services”, “emergency medical technician”, “prehospital provider”, and “allied
health professional” were used. The searches were separated into clinical and non clinical trials as categorized by PubMed. Non clinical articles that
were in English with a publication date of the past 10 years were included in the analysis (1998). A publication date limit was not placed on clinical
articles. The initial Pub Med search yielded 1035 non clinical articles and 228 clinical articles respectively. For the purposes of this literature review,
clinical trials were defined according to the ClinicalTrials.gov website as “biomedical or health-related research studies in human beings that follow a
pre-defined protocol.” Therefore, non-clinical trials were categorized as those that did not fall into the clinical definition. The final literature review
yielded 189 clinical articles and 76 non clinical articles.

Abstracts were reviewed for all articles from the initial search and excluded using the following criteria:

Studies outside of the United States with results not generalizable to the U.S.;

Studies published in non peer reviewed journals;

Animal or early phase clinical trials with results not generalizable to future prehospital clinical trials; and
Studies only applicable to nurses or physicians.

A full text review of articles was conducted for the 265 clinical trials and non clinical trials, the articles were summarized and included in appendix A
and appendix B respectively.

3. Categories

Articles were separated into 10 broad categories:
Clinical management — cardiac

Clinical management — neurological
Clinical management-other

Clinical management - respiratory



Disaster Preparedness
Education and Training
EMS Operations

Injury & Trauma

Pain Management
Patient Safety

An analysis was conducted to understand whether the literature in these broad categories meets the expectations of each of the research agendas.
This analysis is included in the following sections of this document.

4. Overall Analysis

Overall, the literature in the prehospital setting continues to be largely non randomized clinical trials conducted as retrospective observational studies.
Non-retrospective research designs are often based in the hospital rather than prehospital setting. The most frequently studied patient areas include
cardiac and airway management. The EMS Operations category was unique in that it housed the most pediatric articles and issues such as occupational
health and whether EMS providers can treat and release patients at the scene. The majority of the recommendations of research agendas continue to be
unmet with a particular need for research in optimal methods of education and competency assessment, patient safety and quality, pediatrics, and trauma
management. It is important to note, however, that the above agendas were published between1999 and 2008. So there may not have been a significant
amount of time to address the research recommendations. Finally, the literature review did not include articles that focused on EMS system issues, policy
issues, or cost despite many of the recommendations from the agendas such as the IOM Series.

5. Limitations of the Process

An initial search in PubMed for “emergency medical services” yielded over 70,000 articles. Keyword limits to “emergency medical technician” reduced the
amount significantly and may have inadvertently excluded relevant literature. Further, abstract review may have excluded relevant literature due to human
error or a misinterpretation of the article based on a limited abstract. Excluding non-peer reviewed articles eliminated all research published in the
“Journal of Emergency Medical Services” (JEMS). Although this journal is considered a trade publication more than a medical journal and tends to include
public case reviews and editorials, relevant research studies may have been excluded.

Another limitation of this project was the direction of the PubMed search. The search was conducted based on the profession (EMT) and the agency
(EMS). Conducting the search by condition such as trauma or injury may have yielded additional articles. It is recommended that a follow-up literature
review is conducted by condition.

Finally, the number of articles in a PubMed search changes daily and it is highly possible that if the same search was to be conducted today it would
result in a different number of articles in the literature review.



6. Conclusions

The research of prehospital care has failed to keep pace with the research of other medical disciplines. Consequently many practical procedures and
interventions used to care for and stabilize out-of-hospital emergencies lack a scientific evidence base. Where rigorous research has supported
commonly used prehospital care, much of the evidence has been extrapolated from adult emergency care in hospital based emergency department
environments. Further, the public health literature and policy statements of many world-class providers and researchers in emergency medicine concede
that pediatric patients cannot be treated as merely smaller adults when prescribing medications and administering medical procedures. It follows then
that the stabilizing and life-saving emergency procedures effective for adults may be inappropriate and perhaps even harmful to children.

As this analysis reveals, the majority of the literature summarized here takes the form of non-randomized clinical trials conducted as retrospective
observational studies. Randomized control trials are not as prevalent as non-randomized trials for vulnerable populations such as children due to strict
regulations protecting this population. Research is also limited by the challenge of obtaining full informed consent in the emergency setting.

In order to improve EMS care, the research must use more rigorous study methodologies involving controlled research design. To support the high priority
research identified in the national agendas more funding for and novel approaches to prehospital emergency care studies is needed. In addition, novel
approaches are needed in the training and educational components of emergency medical systems. Practitioners and patients both may benefit from the
involvement of higher education in building workforce competency.



The table below summarizes the Airway/Respiratory management recommendations from the selected research agendas.

Agenda Research recommendation(s)

CDC Acute Care Injury No specific recommendations
Research Agenda (CDC)

Cone Prehospital Research | No specific recommendations given
Agenda (Cone)

EMSOP Agenda e Respiratory distress in adults and children

Emergency Care for Implementation of evidence based clinical practice guidelines
Children Growing Pains:
IOM Report (Growing Pains)

Future of Emergency Care: ¢ Identify a safe and effective technique to manage respiratory distress in the prehospital field
Emergency Medical o Impact of prehospital ventilation and intubation on patients with head injuries

Services at the Crossroads | ¢  Outcomes research on the use of medications for asthma
(2006 IOM Report)

National Research Agenda | e Pediatric airway management

Emergency Medical Efficacy of endotracheal intubation
Services (NHTSA)

National EMS Research
Strategic Plan (Sayer)

Management of acute asthma exacerbations

Effective prehospital airway strategies

Effective oxygenation/ventilation strategies

EMS personnel to assess and treat patients with respiratory distress

PECARN Research Agenda | e Respiratory illnesses/asthma
(PECARN)

Seidel Article e Respiratory distress management

The respiratory/airway management category is comprised of 31 articles, primarily clinical, with three of the clinical articles using children as the study
population. The majority of clinical articles were cohort studies, although there were a few randomized/nonrandomized controlled studies. The primary
focus of the majority of the clinical articles and all of the non clinical articles was to evaluate airway management interventions whether it was the
technique of the paramedic or devices.

Researchers were interested in studying the effects of neuromuscular blocking agents and sedative administration on intubation success. Specifically
etomidate was studied most often. In 2002 Reed, Snyder, and Hogue compared the use of etomidate for paramedic intubations to that of diazepam and
found a higher percentage of successful intubations using etomidate. A few years later, the effect of etomidate was studied with the air medical
transportation patient population requiring intubation. Researchers found that etomidate was more likely to decrease the need for paralytic agents for



intubation compared to that of midazolam. However, in 2006, using a randomized controlled trial, Jacoby, et al found that there was no clinical difference
between etomidate and midazolam for assisted intubation success rates.

Evaluation of intubation technique and devices has been identified in this literature review to be a priority in both clinical and non clinical research. Unlike
other categories the respiratory/air management contains both human and mannequin studies. Clinical studies by Woollard et al, Hoyle et al, and Kurola
et al, among others, for example, examined the efficacy of Airtraq, Combitube, and standard laryngeal tube intubation. Rocca et al assessed the airway
management skills of a sample of paramedics by reporting the rate of success in intubating patients. The study found that paramedics had a 90% success
rate with intubation and that success was higher in medical intubations verses trauma. More telling was the study that evaluated the effects of misplaced
tracheal intubations. Timmermann, Russo, Eich et al evaluated the incidence of misplaced tracheal intubations in the prehospital setting (including air
transportation) and found that close to 11% of the misplacements were in the bronchus and nearly 7% in the esophagus. The study also found that 7 out
of 10 patients died with an unrecognized esophageal intubation within the first 24 hours of treatment.

Intubation was the focus of two of the three pediatric articles in this literature review. Harrison, Thomas, and Wedel assessed success rates of pediatric
intubations in patients less than 13 years of age who received a neuromuscular blockade and found an over 90% success rate in ages ranging from
younger than three years of age to 12 years. Gausche Hill et al evaluated the efficacy of endotracheal intubation (ETI) compared to bag valve mask
ventilation and found no statistically significant difference between the two methods of ventilation in terms of hospital discharge and neurological
difference. Both of these articles met the NHTSA agenda recommendation of pediatric airway management and Seidel’s research recommendation of
respiratory distress management in the pediatric population. The pediatric article by Gausche Hill was the only study in this literature review that
addressed NHTSA's research recommendation of evaluating the efficacy of endotracheal intubation in the prehospital setting.

The adult articles met most of the above research agenda recommendations. The National EMS Research Strategic Plan issued the most specific
recommendations which were met by most of the articles in this literature review. The recommendation that was not completely addressed in this
literature review was evaluating personnel’s ability to assess and treat patients with respiratory distress. Articles evaluated the prehospital provider’s
ability to administer treatments, but not to effectively assess patients. The 2006 IOM report’'s recommendation of identifying safe and effective techniques
to manage respiratory distress was addressed in multiple adult and one pediatric article.

Limitations of the included studies are:
e Insufficient sample size
o insufficient power
¢ Hawthorne effect
Specificity of results to a limited population
o0 novel definition of outcome variable
e Failure to control observer bias
0 no blinding
0 inadequate randomization
e Self-reported data

Missing from the literature were rigorous follow up studies that evaluated the efficacy of performing prehospital endotracheal intubations in the adult and
pediatric population, an evaluation of the assessment skills of EMS personnel, asthma medication outcomes research, and studies that addressed
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evidenced based practice guidelines in airvay management for both the pediatric and adult population. Many of the research recommendations from the
above agendas were redundant, for example PECARN, Seidel, and the EMSOP agenda all recommend research in respiratory distress or illness such as
asthma. The problem of asthma and other respiratory illnesses suffered by children puts particular significance on the need to study pediatric airway
management according to the above research recommendations. Another observation is that the EMSOP agenda, Seidel article, and 2006 IOM Report all
recommend an examination of respiratory distress as a broad clinical diagnosis, but do not focus on any specific airway management intervention.

One research topic that was not addressed in the above agendas, but may continue to be a focus of research is the effects of faster access to
defibrillation. This was addressed in two of the adult articles in this literature review. Both of these articles were published in the Resuscitation journal;
the article by White, Hankings, and Bugliosi looked at the use of early defibrillation of patients with ventricular fibrillation by paramedics and police and
found that the circulation restoration and lack of neurological damage were dependent on how quickly defibrillation was delivered. A few years later
Waalewijn, Vos et al looked for possible predicators for survival for patients who experienced out of hospital cardiac arrest. Three prediction models were
developed and found that early defibrillation, not advanced CPR, can restore circulation.

In addition to the recommendations noted in the discussion above to further build on existing resuscitation research, it is recommended that research

studies either include pediatric patients in the study population or are devoted entirely too studying children. While ideally the future research should
consider a randomized study design, it is important to note the significance of retrospective or other non clinical designs in the pediatric population.
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The table summarizes the Cardiovascular research recommendations from the selected research agendas

Agenda

Research recommendation(s)

CDC Acute Care Injury
Research Agenda (CDC)

No specific research recommendations

Cone Prehospital
Research Agenda (Cone)

No specific research recommendations

EMSOP Agenda

o Qutcomes research in pediatrics and adults.

Emergency Care for
Children Growing Pains:
IOM Report (Growing
Pains)

No specific research recommendations

Future of Emergency
Care: Emergency Medical
Services at the
Crossroads (2006 IOM
Report)

o Effectiveness of cardiopulmonary resuscitation (CPR) techniques, such as chest compression-only
CPR.

o Outcomes research on the use of 12-lead electrocardiograms (ECGs) for patients with a myocardial
infarction.

¢ Outcomes research for the use of medications for cardiac conditions (myocardial infarction,
congestive heart failure).

National Research
Agenda Emergency
Medical Services
(NHTSA)

e Use of Amiodarone for cardiac arrest.

The National EMS
Research Strategic Plan

e Evaluate new resuscitation strategies including drug treatments
o Evaluate initiating hypothermia treatment prior to hospital arrival

PECARN Research
Agenda (PECARN)

e Improvement of health outcomes following cardiac arrest

Seidel Article

e Pediatric resuscitation

A total of 49 adult articles were analyzed against the above research agenda recommendations. Using the inclusion criteria, 37 adult clinical articles and
12 adult non clinical articles focused on the cardiovascular system in the prehospital setting. Of the featured research agendas, The 2006 IOM Report
offered the most specific research recommendations. Most clinical articles focused on researching medications for cardiac conditions. Epinephrine, for

example was the medication studied most often with in prehospital cardiac arrest.

The study by Wenzel, Krismer et al met both the 2006 IOM Report recommendation for outcomes research in the use of medications for cardiac
conditions and the EMSOP recommendation to look at study outcomes in children and adults. The study compared vasopressin and epinephrine use in
out of hospital cardiopulmonary resuscitation with the primary outcome of survival to hospital admission and a secondary outcome of survival to hospital
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discharge. Similarly, the study conducted by Mitchell, Guly, Rainer, et al examined adult patients who experienced out of hospital cardiac arrest and were
treated by paramedics with cardioactive drugs. Finally, the 1999 randomized controlled study of Kudenchuck, Cobb, Copass, et al sought to determine the
efficacy of intravenous amiodarone given to adults experiencing out of hospital cardiac arrest. This was one of two articles that specifically addressed the
National Highway Traffic Safety Administration (NHTSA) research recommendation to evaluate the use of amiodarone for cardiac arrest, although it is
important to mention that it was the article published two years prior that led to NHTSA'’s research recommendation to study the drug further. The second
article was a retrospective study by Goebel et al that looked at the usage of adenosine by paramedics over a 10 year period when treating patients with a
“presumed” paraoxysmal supraventricular tachycardia (PSVT). This study found that adenosine was used incorrectly 20% of the time because of the
inaccurate diagnosis of PSVT.

Paramedic use of electrocardiogram (ECG) in the prehospital setting for patients suffering from myocardial infarction was a focus of several clinical and
non clinical articles. Overall the clinical articles showed paramedic use of ECG’s for diagnosing of myocardial infarction as having a positive outcomes
effect. The seven articles had varying study designs and looked at outcome measures such as: proportion of patients who met the 90 minute
recommended guideline for door to door balloon times, mortality, time to percutaneous reperfusion, etc. Generally through retrospective studies, the non
clinical articles had similar conclusions. For example, articles by Garvey et al and Le May et al built upon each other by addressing the impact of correctly
identifying segment elevation myocardial infarction (STEMI) through the use of 12 lead ECG in the prehospital setting and whether advanced care
paramedics that identify the STEMI can apply interventions that clinically impact the outcome of care.

Although the literature review yields clinical and non clinical articles that address CPR techniques, only a few specifically address the Emergency Medical
Services at the Crossroads recommendation to evaluate the effectiveness of different CPR techniques in the prehospital setting. Also, none of the articles
reviewed built upon previous research leaving many questions unanswered. Most recently Hallstrome et al compared resuscitation outcomes with
cardiac arrest patients with the addition of an automated LDB-CPR technique was added to the standard CPR protocol. This study was not completed
because of interim results showing lower hospital discharge survival outcome and lower survival neurological status in the LBD-DPR group. Cobb et al
evaluated the effects of providing 90 seconds of CPR to patients in ventricular fibrillation prior to receiving defibrillation and found that survival improved
slightly in patients who received CPR for 4 minutes or longer. Finally, Kellum et al looked at outcomes of survival and neurologically intact survival when
comparing the treatment for cardiocerebral resuscitation (CCR) to that of CPR and found that with patients who suffered a cardiac arrest, CCR had a
significantly higher survival outcome.

Many of the clinical and non clinical articles met EMSOP’s research recommendation of outcomes research in cardiac care. Other agendas outside of the
Future of Emergency Medical Services were barely addressed in terms of prehospital research. No pediatric articles met the inclusion criteria for either
clinical or non clinical studies.

While this category yielded a fair amount of articles, the research topics were random and did not build upon previous research work. For example,
further research is recommended following the studies showing that 12-lead electrocardiograms may be useful for guiding the care of prehospital Ml
patients.

The primary limitations of the research articles included:

e Incomplete control of the intervention;
e Lack of randomization or improper randomization;
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Lack of generalizability;

Small sample size;

Missing or incomplete data; and
Hawthorne effect and detection bias

One research topic that was not addressed in the above agendas, but may continue to be a focus of research is the effects of faster access to
defibrillation. This was addressed in two of the adult articles in this literature review. Both of these articles were published in the Resuscitation journal;
the article by White, Hankings, and Bugliosi looked at the use of early defibrillation of patients with ventricular fibrillation by paramedics and police and
found that the circulation restoration and lack of neurological damage were dependent on how quickly defibrillation was delivered. A few years later
Waalewijn, Vos et al looked for possible predicators for survival for patients who experienced out of hospital cardiac arrest. Three prediction models were
developed and found that early defibrillation, not advanced CPR, can restore circulation.

In addition to the recommendations noted in the discussion above to further build on existing resuscitation research, it is recommended that research
studies should either include pediatric patients in the study population or are devoted entirely to studying children. While ideally the future research
should consider a randomized study design, it is important to note the significance of retrospective or other non clinical design in the pediatric population.
Education and training was identified as a topic in the following research agendas.
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The table below summarizes the Disaster Preparedness recommendations from the selected research agendas

Agenda

Research recommendation(s)

CDC Acute Care Injury
Research Agenda (CDC)

¢ Identify and evaluate how acute injury is affected by disaster or mass casualty events

Cone Prehospital Research
Agenda (Cone)

No specific research recommendation

EMSOP Agenda

No specific research recommendation

Emergency Care for
Children Growing Pains:
IOM Report (Growing Pains)

No specific research recommendation

Future of Emergency Care:
Emergency Medical
Services at the Crossroads
(2006 IOM Report)

No specific research recommendation

National EMS Research
Strategic Plan (Sayre)

e Develop a formal research structure into outcomes associate with different levels of EMS response to events
such as: terrorist attacks and natural disasters

National Research Agenda
Emergency Medical
Services (NHTSA)

No specific research recommendation

PECARN Research Agenda
(PECARN)

No specific research recommendation

Seidel Article

No specific research recommendation

When most of the above research agendas were published, federal agencies and national organizations were just beginning to assess the gaps in

disaster related research literature. While there are limited specific research recommendations from the above agendas, there are numerous policy and
system recommendations that potentially impact the delivery of EMS services and the delivery of patient care during a disaster or mass casualty event.
The analysis below compares current published literature to the recommendations for specific research. Policy and training recommendations that were

most notable in the two IOM reports are not addressed here.

The two adult articles included in this analysis looked at both the health care providers and community members directly involved in the disaster event.

These articles evaluated different components of the disaster to include: the triage system, the severity of rescue worker illness and injury, and the
preparedness of health care professionals.

Zoraster et al addressed the CDC'’s research recommendation to study the effects of mass casualty on EMS systems through the evaluation of the field

triage model used during the Los Angeles country train crash of January 2005. This was the only article that addressed a specific research
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recommendation. Berrios et al met the 2006 IOM report’s policy recommendations to research the ability to provide emergency care and effective relief
during a natural disaster through studying the prevalence and patterns of injury and illnesses among rescue workers during the 2001 World Trade Center
disaster. Although the recommendation focused on natural disaster, the injury and illness patterns among rescue workers during this man made event
could be applicable to any disaster or mass casualty event.

The reported limitations of the studies were:

incomplete date collection;

lost data collections forms;

difficultly collecting accurate data related to a chaotic environment and transient study population
possibility that findings from the staged environment would not translate into the “real world”

The major difference between this analysis and others in the report is the lack of recommendations from the various research agendas. The Seidel and
PECARN articles do not give specific recommendations related to pediatric disaster preparedness. The Seidel article, however, discusses organizational
policies which could be applied to the area of disaster preparedness. For example, the article focuses on the benefits of a well organized system in
regards to special circumstances and settings. The 2006 IOM report focuses on improving overall system, education, and training policies. These
policies recommend restructuring current programs/interventions already in place and tailoring pre-existing programs to disaster responses. In addition,
the IOM report recommends further pediatric specific education and training for personnel responding to disasters. While these are not research
recommendations, they will require evidence based practices.

Thus, further research is recommended in the area of disaster preparedness for both adults and children. Specifically, research should focus on:
¢ Education and training of disaster and EMS personnel to include evaluating the current models of mass casualty event field triage and core
competencies needed for prehospital providers and hospital personnel
e Systems efficacy to include: surge capacity, staffing, and strategies to minimize parent-child separation
Outcomes of patients being treated and released by EMS personnel
e Developing a unique structure of research that is specific for disasters or mass casualty events
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The table below summarizes the Education and Training recommendations from the selected research agendas.

Agenda

Research recommendation(s)

CDC Acute Care Injury Research
Agenda (CDC)

Studies that focus on methods to encourage the adoption of science based programs, policies, and laws by
health care providers that reduce intentional and unintentional injuries

Cone Prehospital Research
Agenda (Cone)

Research that focuses on when and how best practices are adopted by EMS personnel.
Research that focuses on how to best educate EMS personnel on clinical recommendations and best
practices.

EMSOP Agenda

Research on the training for EMS personnel.

Emergency Care for Children
Growing Pains: IOM Report
(Growing Pains)

No specific research recommendations

Future of Emergency Care:
Emergency Medical Services at
the Crossroads (2006 IOM Report)

Studies that look at the development of standardized protocols for pediatrics and adults.

National Research Agenda
Emergency Medical Services
(NHTSA)

Studies that look at the development of EMS researchers and the pedagogy of research for EMS personnel.

PECARN Research Agenda
(PECARN)

Studies that focus on education practices and training outcomes.

National EMS Research Strategic
Plan (Sayre)

Research that analyzes how to use new technologies to improve EMS education including how one retains
knowledge and skills.

Validate prehospital provider entry level competence assessments

Determine best ways to produce, measure, and assure continuing competence for EMS personnel
Research ways to improve critical thinking and decision making skills

Seidel Article

Develop methods to provide professional education/training and retraining to maximize skill acquisition and
retention to improve practice patterns and patient outcomes.

Using the inclusion criteria, 17 adult and four pediatric clinical articles addressed education and training. Researchers selected healthcare providers
(mostly prehospital providers) as the primary study population and were interested in evaluating knowledge retention following the introduction of a
training module. The articles that used patients as the study population evaluated different clinical areas including: airway management, stroke, diagnostic
accuracy, drug administration, and general triage. Most studies used a pre-post design to evaluate knowledge retention. Four adult articles; Wollard et al,
Soysal et al, Arreola-Risa et al, and Sarikaya et al were international studies with results generalizable to the United States system of care.

Nearly 90% of the articles addressed recommendations from either the 2006 IOM report, EMSOP, or the PECARN research agenda. Heegaard et al and
Riley et al were the only articles that attempted to address Seidel’s research recommendation to develop methods to provide professional
education/training and maximize skill retention. In Heegaard, the researchers developed an ultrasound training program for air medical clinicians and
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evaluated competencies one year later. In Riley the decision-making capacity of EMT’'s was assessed before and up to one year after the administration
of an educational intervention. The research of both Persee et al and Markenson et al specifically addressed EMSOP and Cone’s recommendations by
designing a study that examined the effect of a paramedic specific education/training program and quality improvement on patients. The latter study
specifically examined the adoption of best practices by using improved patient outcome to quantify EMT-B and physician agreement on assessment of
bronchospasm severity. Sanddal et al indirectly assessed quality improvement on patients when they measured the triage performance of prehospital
caregivers. The article by Spaite et al addressed Cone’s recommendation to study how to best educate EMS personnel by evaluating their comfort with
and knowledge about special health care needs children before and after receiving a continuing education program. Limitations of this study included the
low survey response rate which prevented generalizing the success of the intervention among prehospital providers.

The reported limitations of the articles were:

small sample size of the studied population;

self selection bias, which was found in most of the pediatric articles;
lack of outcome data from the intervention; and

failure to assess both skill retention and knowledge retention.

Further research using randomized controlled trials is needed to build upon the current studies and should:
e evaluate skills competency;
¢ determine optimal educational methods; and
e examine the outcomes of education and training programs.

Using the inclusion criteria, sixteen adult and five pediatric non-clinical articles addressed education and training. Of the three most recent articles
published in 2007, two addressed the need for higher education to take a larger role in EMS training and recruitment. Articles by Lineback and Margolis
recommended increased funding at the community college level or an EMS curriculum in an accredited institution to formalize and increase the quality of
training of the EMS workforce. Two articles with a pediatric focus, Stevens and Alexander (2005) and Sanddal and Loyacono (2004) described positive
influence that training EMTs on pediatric emergencies had on pediatric EMS competency. Articles written by Tobin et al and Jaslow and Ufberg (2003)
examined the practice of paramedics in the urban environment using surveys that probed for their attitudes towards injury prevention and drug
administration. Articles by Melby and Ryan (2005), Reisdorff et al, Ellison et al and two papers authored by Spaite and colleagues examined the quality of
prehospital interactions between paramedics and four unique patient populations, the elderly, children, children with special health care needs and stroke
victims. The aim of each paper was to expose the deficiency of EMT training targeted toward these groups and promote specialized training and
simplified medical procedures for the prehospital setting.

The remaining articles in the education and training category examined EMT competency for performing life-saving prehospital procedures such as
sternal intraosseous access and CPR, and training prehospital providers to recognize sentinel signs of domestic violence. Jezeirski (1999) and Hall et al
promote training EMS providers to screen for domestic violence because of the opportunity EMTs have as first responders to observe and gather fresh
forensic evidence.

Nearly half of the articles addressed recommendations from one of the IOM reports, Emergency Care for Children Growing Pains: IOM Report or Future
of Emergency Care: Emergency Medical Services at the Crossroads, while the Cone Agenda's recommendation to research when and how best practices
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are adopted by EMS personnel was addressed in only five articles. It is noteworthy, however, that two of these articles push for an innovative approach
to domestic violence screening i.e. prehospital screening by EMTs.

David Spaite and his colleagues twice connected pediatric special health care in the prehospital setting with the PECARN research agenda and Seidel
research recommendation to evaluate the practical outcomes after EMTs have completed specialized training. Funk et al and Sanddal and Loyacano
(2004) continued with this same post-test design to rate the effectiveness of an EMT training program following the NHTSA and EMSOP research
agendas.

The literature found for the education and training category leaned heavily on the use of survey instruments to identify skills deficiencies in the EMS
workforce. These tools were adequate for determining the attitudes of EMTs towards EMS education, specialized training for elder care, care of special
needs children, the current state of trauma care competency, death education training and feelings towards pediatric emergencies providing a solid
foundation for pilot studies and more rigorous study designs to determine optimal ways to produce a highly skilled and prepared EMS system.
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The table below summarizes the EMS Operations recommendations from the selected research agenda

Agenda Research recommendation(s)
CDC Acute Care Injury e Evaluate how decisions are made regarding the value of preventive services
Research Agenda (CDC) e Evalute how injury management decisions are made for specific population

e Evaluate the effects of acute injury beyond mortality such as morbidity, quality of life, functional
status, and cost of acute injury.

Cone Prehospital Research
Agenda (Cone)

No specific research recommendations

EMSOP Agenda

No specific research recommendation

Emergency Care for
Children Growing Pains:
IOM Report (Growing
Pains)

o Develop evidence based model prehospital care protocols for the treatment, triage, and transport of
adults and children.

Future of Emergency Care:
Emergency Medical
Services at the Crossroads
(2006 1IOM Report)

Develop and validate evidence-based protocols for treatment, triage, and transport of patients.
Evaluate the impact and safety of EMS treat and release policies

Evaluate the effectiveness of new communication techniques and information technology
Evaluate the impact of technology on error reduction and improved decision making

National Research Agenda
Emergency Medical
Services (NHTSA)

Assess EMS dispatching
Research EMS occupational health

National EMS Research
Strategic Plan (Sayre)

Develop and validate medical necessity criteria for dispatch, transport, and treatment

o |dentify disparities in EMS care in regards to (EMS personnel education, system design and
resources, workforce diversity, health of the population)
Develop and evaluate performance improvement measures related to patient outcome

o Develop improved severity measures that can be used clinically by EMS personnel or researchers for
comparing outcomes of care.

e Assess informed consent in EMS Research
Create a generalizable model for positioning EMS resources for optimal response and outcomes
using new technology such as GIS

¢ Analyze how to use new technologies to improve EMS education including how to retain knowledge
and skills

e Evaluate prehospital diagnostic tools and treatments e.g. blood substitutes and hemostatic
dressings.

o |dentify strategies that facilitate ethical conduct of research without impeding important investigations.

PECARN Research
Agenda (PECARN)

No specific research recommendation

Seidel Article

e Measure and improve quality of EMS care to include care provided by prehospital providers
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The category of EMS operations contained close to sixty articles focusing on adult clinical trials and three articles with a pediatric focus. This category
was unique in that it addressed a variety of issues such as occupational health, ethics, EMS technology, and treat —and- release at the scene. Study
designs used in each article varied between four methods: cohort, cross-sectional, or case series. The most common study design was a cross-sectional
study, while the least common study design was case control. Three of the studies took place outside the United States, but their results were considered
generalizeable.

While the 2006 IOM Report and the National Research Agenda made the most recommendations, the only area of overlap between the agendas involved
treatment and patient care, which are addressed by the IOM Reports and the Seidel agenda.

The majority of studies, thirty-two, focused on three broad categories: occupational health, specific treatment and patient care, and transportation. The
only agenda to address occupational health was the National Research Agenda Emergency Medical Services (NHTSA), which listed this category a topic
to focus on for future research. Thirteen articles examined the occupational health of emergency service providers measuring anxiety and stress
associated with schedule changes, violent encounters during field response, and transport of critical cases. Seven of these studies defined physical
maladies of the musculoskeletal system affecting providers.

One non-clinical study addressed ethical issues related to EMS meeting the research recommendations of the CDC Acute Care Injury Research Agenda
and Cone Agenda. The article by Sandman and Nordmark did identify the ethical conflicts encountered in the field and how EMS personnel are handling a
growing number of prehospital ethical conflicts normally seen in the hospital setting. These conflicts concern the patient/provider relationship, the patient's
self-determination, the patient's best interest, the provider’s professional ideals, and the provider’s professional role and self-identity. Although this
category yielded only one study, informed consent in EMS research has been highlighted as a need for further research. In addition, it is recommended
that future studies address the influence of sociogeographical or educational factors on ethical conflicts in the prehospital setting.

Both the Seidel agenda and the National EMS Research Strategic Plan (Sayre) recommend research on the effects of EMS operations on the quality of
patient care. Billittier et al, Pace et al, Guru et al, Wirtz et al, and Kurola et al examined EMS operations with respect to quality of patient care. While the
EMSOP Agenda does not offer specific research recommendations related to EMS Operations, the agenda urges outcomes research in pediatric and
adult cases of emergency care and the work of Stiell et al, Roudsari et al, Burton et al, Kurola et al, Wirtz et al, and Cone et al address this research
recommendation.

Three of articles addressing EMS technology examined specific medical procedures used in the prehospital setting and tested their efficacy against
alternative time-saving or complication reducing procedures. The article by Garvey and McLeod (2006) weighed the temporal benefits of early fibrinolytic
therapy indicated by prehospital ECG diagnosis of myocardial infarction, and the work of Pavlopoulos et al evaluated the temporal benefits of
telemedicine to prehospital diagnosis. The work of Freeman et al advises that EMS providers use a novel device designed to reproduce favorable
atmospheric pressure conditions for the patient helping to arrest the progression of high altitude sickness. The articles by Garvey and McLeod (2006)
and Weitzel et al approximate ideal study designs that result in evidence in this category for implementing one procedure or device over another, and for
the early administration of therapy. The Gamow bag promoted by Freeman et al is an example of a newly evaluated patient stabilization device with ties
to the research recommendations of the National EMS Research Strategic Plan (Sayre agenda). This agenda specifically promotes research into new
resuscitation strategies such as new CPR techniques, ubiquitous defibrillators and therapeutic hypothermia. Use of the Gamow bag and early
application of fibrinolytic therapy indicated by prehospital ECG are also examples of innovative use of established tools and treatments advised by the
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Sayre and CDC agendas. The work of Pavlopoulos et al fits the 2006 IOM Report recommendation to develop interoperable data systems because it
describes the advantages of data-driven telemedicine in the prehospital environment.

The existing literature did not report research on any new innovative devices or procedures but instead examined novel uses of established technology.
The use of telemedicine in the prehospital setting, for example, may hold great promise for improving emergency care by allowing the emergency
physician remote, so-called on-line, control of the scene of the emergency. The agendas of Cone et al, PECARN and Seidel et al produced no specific
recommendations for this category.

While recently there has been increased media interest in the safety, cost, status and necessity of air medical transport, the research agendas of the 2006
IOM Report, the IOM Report (Growing Pains) and Sayre had previously recommended the assessment of patient transport systems. Jones et al, for
example, noted nationwide deficiencies in air medical transport systems abilities to handle high risk obstetric cases. Benner et al, however, described high
agreement between air medical transport crew and ED staff diagnosis of serious head and spinal cord injuries. Together these two studies underscore the
Sayre agenda's recommendation to "gather cost-effectiveness data for air medical transport.”

Limitation of EMS operations articles included:
e Source of data collection
o Improper definitions of categorical variables
¢ Minimal background information provided on study design
e Small sample size

Recommendations for future research:
e Expand on the National Research Agenda to evaluate all aspects of occupational health for emergency service providers.
e Focus future research on aspects of air transport including time intervals to treatment, the appropriateness of transport method and the
relationship between ground emergency service providers and air emergency service providers.
Review interventions with the aim of reducing time to treatment.
Examine elements of the 911 dispatch system in conjunction with transport.
Improve uptake of technology to further patient care
Informed consent in EMS research

The National EMS Research Strategic Plan (Sayre) offered the most recommendations regarding EMS Operations addressing the occupational health
and safety of prehospital personnel, a recommendation of the National Research Agenda Emergency Medical Services report (NHTSA). Between 1998
and 2005 eight articles in the journal Prehospital Emergency Care examined correlates to compromised EMT job safety such as assaultive patients,
concealed weapons and adverse health outcomes of current practice such as hearing loss and other occupational injuries, ambulance accidents, and
reduced EMT service time.

Research related to actual scope of practice, items of interest in the IOM Report (Growing Pains), Emergency Medical Services at the Crossroads (2006
IOM Report), National Research Agenda Emergency Medical Services (NHTSA), and the Seidel article, included optimized partnering among EMS
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workers, and prehospital provider competencies for drug administration, diagnostic (triage) accuracy, transport decision-making, IV placement and family-
involved care.
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The table below summarizes the Injury and Trauma recommendations from the selected research agendas

Agenda Research recommendation(s)
CDC Acute Care Injury e Research should focus on adopting science based recommendations and guidelines for care of the critical
Research Agenda (CDC) injured (including strategies to translate, disseminate, and implement findings)

e Develop and evaluate acute injury treatment strategies that will result in evidence-based management
protocols

e |dentify and evaluate the impact of acute injury care on mass casualty/disaster events

e Assess short/long term outcome measures for patients treated in pre-hospital/hospital acute injury care
settings

Cone Prehospital Research
Agenda (Cone)

No specific recommendation

EMSOP Agenda

No specific recommendation

Emergency Care for
Children Growing Pains:
IOM Report (Growing Pains)

e Focus research on pediatric injury

Future of Emergency Care:
Emergency Medical
Services at the Crossroads
(2006 IOM Report)

o Effectiveness of EMS system dealing with injuries

National EMS Research
Strategic Plan (Sayre)

Research techniques for rapid induction of hypothermia in the prehospital and benefits
Strategies for injury management

Research treatment of hemorrhagic shock

Use of spinal immobilization

Strategies for treatment of acute traumatic brain injury including airway management

National Research Agenda
Emergency Medical
Services (NHTSA)

Measures to reduce injury and promote prevention

PECARN Research Agenda
(PECARN)

e Identified injury prevention as a priority research topic

Seidel Article

e Continued research on public education in injury prevention

Based on the inclusion criteria, this category includes eleven adult articles and one pediatric article. Injury and trauma issues covered by these articles
include spine immobilization, traumatic brain injury, care provided by personnel (including pediatric patients), and penetrating abdominal injuries in adults.
Agendas addressed by these articles include the CDC Acute Care Injury Research Agenda (CDC), the 2006 IOM Report, the National EMS Research
Strategic Plan (Sayre), National Research Agenda Emergency Medical Services (NHTSA), and the Seidel Article.
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The article by Burton et al examines the use of a spine immobilization protocol for trauma patients. The study showed that when a spine assessment
protocol to select patients for immobilization was used, providers neglected to immobilize fewer than 1 in 32,000 patients in need of stabilization for spinal
fracture. This paper addressed the research recommendations of the CDC Acute Care Injury Research Agenda (CDC) and the National EMS Research
Strategic Plan (Sayre).

Four articles addressed traumatic brain injury (TBI). Two articles by Davis et al examined the use of the Glasgow Coma Scale (GCS) for predicting the
outcomes of patients requiring neurosurgical intervention or intubation. Bochicchio et al compared airway management of these patients in the field with
those not intubated and Davis et al in their third paper examined rapid sequence intubation (RSI) of TBI sufferers. The latter two studies showed that field
intubation negatively delayed surgery and increased rates of hypoxia and mortality. All of these studies address the recommendations of the CDC Acute
Care Injury Research Agenda (CDC), 2006 IOM Report, and the National EMS Research Strategic Plan (Sayre).

The standard of care provided by EMS personnel was studied in four articles. Osterwalder et al, Hale et al, Liberman et al, and Garner et al examined
EMS care stratified by staff structure and competency. Osterwalder, Liberman, and Garner examined patient outcomes (mortality and treatment received)
based on staffing. Liberman using mortality as an outcome measure showed that death rates fell in patients treated with BLS compared with those
treated with ALS. Osterwalder et al, again using mortality as an outcome measure, showed no difference between the death rate of patients treated by
emergency physicians and the death rate of those treated by EMTs. Garner showed that the addition of a physician to a flight crew would increase
survival numbers from eight to nineteen per 100 patients compared to survival numbers of crews staffed with a paramedic. Hale et al compared wound
assessment by EMT-Bs to physicians; the comparison resulted in 100% sensitivity and specificity for their ability. The CDC Acute Care Injury Research
Agenda (CDC) and 2006 IOM Report were addressed by these studies.

One pediatric article (by Qazi et al) examined trauma team activation. This cohort study had a specificity of 87.7% and sensitivity of 50% for paramedic
judgment for trauma team activation. This article does not address research recommendations for pediatric patients in the selected agendas.

Trauma was addressed for adults in two articles by Bickell et al; both articles focused on penetrating abdominal injuries. One focused on fluid
resuscitation while the other examined the use of pneumatic anti-shock garments (PAGS). Delayed fluid resuscitation resulted in improved outcomes
following surgery while the use of PAGS did not significantly impact patient care our outcomes. Agendas addressed by these articles include the CDC
Acute Care Injury Research Agenda (CDC), the 2006 IOM Report, and the National EMS Research Strategic Plan (Sayre).

Limitations of the studies include:
e Data not collected prospectively but by chart review
Inability of validating field assessments (GCS and Trauma Score and Injury Severity Score)
Insufficient sample size
Lack of randomization
Subjective prehospital care assessments
Results not generalizable to other populations

Based on this analysis, further study is needed in regards to injury and trauma including a greater focus on pediatric patients. Although injury prevention is
a recommendation in three of the selected agendas, it is not addressed in any of the included articles. Other recommendations for further research
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include:

Assess short/long term outcome measures for patients treated in pre-hospital/hospital acute injury care settings
Research treatment of hemorrhagic shock

Strategies for injury management
Development of injury treatment protocols
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The table below summarizes the Neurological Management recommendations from the selected research agendas

Agenda Research recommendation(s)

CDC Acute Care Injury No specific recommendation.

Research Agenda (CDC)

Cone Prehospital No specific recommendation.

Research Agenda (Cone)

EMSOP Agenda e Management of seizures in children
Emergency Care for No specific recommendation

Children Growing Pains:
IOM Report (Growing
Pains)

Future of Emergency ¢ Impact of prehospital ventilation and intubation on patients with head injuries
Care: Emergency Medical
Services at the
Crossroads (2006 IOM
Report)

National Research No specific recommendation
Agenda Emergency
Medical Services
(NHTSA)

National EMS Research
Strategic Plan (Sayer)

Pediatric seizure management therapy

Innovative interventions and neuroprotective agents to prevent lethal brain swelling due to traumatic
brain injury (TBI).

Strategies for management of TBI including airway management/ventilation strategies

Evaluate effectiveness of prehospital stroke therapy

PECARN Research
Agenda (PECARN)

Seizure management in children

Seidel Article

Management of seizures in children
e Management of brain injury in children

Six adult and one pediatric study addressed the management of neurological conditions. Stroke including early drug intervention and stroke protocol
identification was the primary focus of the clinical and non clinical articles followed by the treatment of seizures. The single pediatric article focused on the
use of midazolam for the treatment of seizures in the prehospital setting.
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The EMS Research Strategic Plan (Sayer) offered specific recommendations that were addressed in the majority of articles. Crocco et al studied a
hypothetical scenario where prehospital providers administered sodium as a neuroprotective agent for stroke victims. Saver et al evaluated the functional
outcomes of stroke patients who received intravenous magnesium as a neuroprotective agent in the prehospital setting and showed a positive functional
outcome for stroke patient three months after therapy. Although these two studies evaluated neuroprotective agents in the prehospital setting, the Sayer
agenda recommended neuroprotective agents to be studied for traumatic brain injury patients. Riopelle et al evaluated the effectiveness of maintaining
an adequate supply of recombinant tissue plasminogen activator (rtPA) to stroke patients within a specified mile radius served by a tertiary facility. The
article showed that the geography of this region did not effect access to treatment for stroke patients. Finally Vilke et al assess the effectiveness and
safety of using IV and IM midazolam to pediatric seizure patients in the prehospital setting. The study showed patients that received the medications from
paramedics reported improvement and that greater success was seen with IV administration compared to IM.

The single pediatric article addressed recommendations from EMSOP, National EMS Research Strategic Plan, PECARN and Seidel research agendas.
The literature review shows that the studies did not address many adult neurological conditions. Kellum et al, for example, touched on neurologic damage
associated with cardiac arrest, a research concept of the National EMS Research Strategic Plan (Sayer) applicable to all heart emergency patients, but
failed to examine the mitigating potential of induced hypothermia. The same agenda calling for neuroprotective agent evaluation in treating traumatic brain
injury (TBI) patients was incompletely examined in Kidwell et al which focused on temporal influences of agent administration and not the drug class's
ability to reduce brain swelling in TBI cases.

The reported limitations of the adult and pediatric articles were:

0 use of an observational design with historical controls.

failure to sample and analyze subgroups

insufficient sample size

failure to blind the people evaluating the intervention's outcome
convenience sampling rather than random sampling in at least 4 studies.

O 00O

Based on this analysis, further research is needed for the clinical management of neurological conditions in the prehospital setting including:
o the impact of prehospital ventilation and intubation of patients with head injuries,

0 new treatments such as therapeutic hypothermia, and

0 new immobilization strategies for sufferers of spinal injuries.

It's recommended that future studies use a randomized design and that additional studies are needed to further examine temporal effects when the
protocols for administering seizure medication are modified. Finally, two articles addressed paramedic assessment skills of stroke. Rajajee and Sayer’'s
highlighted EMS responses to stroke warning signs and Bray et al studied an education al intervention and use of a stroke tool to facilitate the
paramedic’s diagnosis of stroke. Although the above agendas did not address paramedic assessment skills, follow up research may be needed in this
area.
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The table below summarizes additional Clinical Management recommendations from the selected research agendas.

Agenda

Research recommendation(s)

CDC Acute Care Injury
Research Agenda (CDC)

¢ |dentify/evaluate health measures to assess short and long term outcomes for those treated in the prehospital and
hospital acute care setting.

Cone Prehospital Research
Agenda (Cone)

e Adherence to evidence-based guidelines directed care in the prehospital setting
¢ Examine the effectiveness of common practices from a risk/benefit and cost/benefit perspective
e Examine how prehospital providers analyzes and implements scientific evidence

EMSOP Agenda

No specific research recommendation

Emergency Care for
Children Growing Pains:
IOM Report (Growing Pains)

¢ Implement evidence based clinical practice guidelines

Future of Emergency Care:
Emergency Medical
Services at the Crossroads
(2006 IOM Report)

¢ Outcomes research for the use of medications for specific conditions such as diabetes

National Research Agenda
Emergency Medical
Services (NHTSA)

No specific research recommendations

PECARN Research Agenda
(PECARN)

No specific research recommendations

Seidel Article

No specific research recommendations

This category included a variety of studies that addressed issues such as the treatment of diabetes in the prehospital setting, the management of motion
sickness during transport, and the creation of a new role for prehospital providers at mass gatherings. Only 5 articles were included in this category and

the topics were random. An evaluation of the role of prehospital providers in glucometry testing touched upon the 2006 IOM Report’s research

recommendation, but the articles did not study outcomes research for a specific medication to treat diabetes. However, Barton et al specifically addressed
the recommendation by studying the effectiveness of intranasal naloxone for patients that exhibited altered mental status or suspected opioid overdose.

Although Bertalanffy et al did not study a specific medication; the use of Korean hand acupressure was evaluated through a randomized controlled trial for
the treatment of motion sickness during prehospital transport. The study found that those treated with the acupressure experienced less motion sickness.

Limitations of the included articles were:
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lack of randomization

incomplete documentation

unable to generalize results to other populations
no external validation of survey tool




recall bias

no follow up

sampling bias
insufficient sample size

It is recommended that future studies address the above research recommendations. Although studies by Strote et al and Lerner et al did not specifically
meet the 2006 IOM Report’'s recommendation to study a specific medication for diabetes, the studies touched upon the issue of the role of prehospital
providers with glucometry testing that may need to be studied further.
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The table below summarizes the Pain Management recommendations from the selected research agendas

Agenda

Research recommendation(s)

CDC Acute Care Injury
Research Agenda (CDC)

Development and evaluation of protocols and interventions along the short- and long-term
outcomes; specifically for the effects of pain and pain management

Cone Prehospital
Research Agenda (Cone)

Research should explore the effectiveness of frequent practices from the risk/benefit and cost/
benefit perspectives to identify harmful practices and tailor interventions

Focusing on the assessment of patients, clinical decisions and the delivery of appropriate care
Research best practices for development and validation

EMSOP Agenda

Research on the effects of EMS care in regards to discomfort relief (i.e. pain)

Studies on methods to measure pain

The feasibility and validity of verbal pain-rating scales as administered by out-of-hospital
providers

Applicability of pain measurement tools for various conditions

Researchers must develop an easy and efficient valid infant pain scale for use by out-of-hospital
care providers

Emergency Care for
Children Growing Pains:
IOM Report (Growing
Pains)

No specific recommendations

Future of Emergency
Care: Emergency Medical
Services at the
Crossroads (2006 IOM
Report)

No specific recommendations

National EMS Research
Strategic Plan (Sayre)

Develop strategies for identification and management of pain

National Research
Agenda Emergency
Medical Services

Research the efficacy of field therapies
Proper and efficient patient care
Systematic approach to pain management (i.e. replenishing pain medication supplies)

(NHTSA)

PECARN Research e Pain and anxiety management
Agenda (PECARN)

Seidel Article e Prevention and relief of physical pain
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Six adult articles (one that included pediatric patients over the age of ten) and one pediatric-specific article are included in the section based on the
inclusion criteria. The adult articles focused on hip fractures, pain assessment through tools, and provider perception; the pediatric article focused on the
treatment of pain. The CDC Agenda, Seidel Article, Cone Prehospital Research Agenda, EMSOP Agenda, National Research Agenda Emergency
Medical Services (NHTSA), and the 2006 IOM Report were addressed by these articles.

Pain management for hip fractures was studied in two articles (Lang et al and Barker et al). While both studies utilized a randomized control study design,
the focus differed as Lang examined the use of transcutaneous electrical nerve simulation while Barker examined acupressure. Both studies showed that
the intervention reduced pain, along with anxiety scores. This addresses the recommendations from the National Research Agenda Emergency Medical
Services (NHTSA), National EMS Research Strategic Plan (Sayre), EMSOP Agenda, CDC Agenda, and Cone Prehospital Research Agenda; however,
hip fractures were the only condition studied in regards to pain management.

Lord et al and Luger at el examined pain assessment using a cohort study design. Use of the visual analogue scale (VAS) was examined by Lord and
found that even without analgesia patients had a reduction in VAS score. Providers were also surveyed in the study. Overall providers felt that patients
overrate pain severity and that their own perception of the pain a patient experiences is accurate. However, the article by Luger found that EMS personnel
underestimate pain. The VAS, along with a verbal pain score, was used in this study. Both of these articles address the EMSOP agenda, National
Research Agenda Emergency Medical Services (NHTSA), and Cone Prehospital Research Agenda (Cone).

Providers were studied in the articles by Hennes et al and Jones et al; both utilized a cross-sectional study design. The study by Hennes found a
discrepancy between pain assessment and practice of pain relief; specifically that documentation and use of analgesic was lower for pediatric patients
compared to adults. The work by Jones adds areas where knowledge for pain management could be improved through further training. These two articles
address multiple recommendations; although pediatric patients were included in the recommendations for research, this population was not addressed.

Pediatric patients are specifically studied in the article by Watkins et al; this is the only article to address the recommendation from the PECARN
Research Agenda and Seidel Article. Pain management was studied for the use of analgesia in the prehospital setting. Over half of the study population
received prehospital analgesia and providers did not perceive age as a factor for the use of analgesia.

Of the research agendas, the EMSOP Agenda had the greatest focus on researching pain assessment tools. Patient discomfort, including pain, was
identified through a consensus process which led to further evaluation of current research for prehospital pain management. Although multiple pain
measurement tools exist, not all are appropriate for the prehospital setting or for all conditions, nor have they been thoroughly studied in the prehospital
setting as cited in the EMSOP Agenda. Pain relief was also recommended in the CDC agenda and National EMS Research Strategic Plan (Sayre); this
was also a priority in both the PECARN agenda and Seidel Article which have a pediatric focus.

Limitations of the included studies are:
¢ Insufficient sample size
Cross-over effect
Variability in study times
Data collection done at hospital for a study on transport
Lack of comparison to standard intervention (e.g. analgesic drugs)
Study instrument not validated
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Since the early 2000s, pain management has been a stated priority for many healthcare institutions. This becomes evident as most of the articles are
published shortly thereafter. Despite the research agenda recommendations for increased research into pain management and more aggressive
treatment by all healthcare providers, the literature review yielded relatively few pediatric and adults research articles related to this topic. It is
recommended that further research be based on all of the recommendations in the above table. In particular, some of the studies should focus on the
research recommendations from the agendas.
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The table below summarizes the Patient Safety recommendations from the selected research agendas

Agenda

Research recommendation(s)

CDC Acute Care Injury
Research Agenda (CDC)

Develop and evaluate interventions to improve patient safety in health care settings using strategies that have

helped prevent and control injuries

Cone Prehospital Research
Agenda (Cone)

No specific recommendations

EMSOP Agenda

No specific recommendations

Emergency Care for
Children Growing Pains:
IOM Report (Growing Pains)

Best practices for improving patient safety in prehospital and ED care in the following areas:

Medication identification technology

Pediatric specific technologies and equipment for emergency and trauma care
Performance measures pre/post the implementation of information systems.
Evidence of the effectiveness of simulation base training

Efficacy, safety, and health outcomes of medications for children age 0-18 years
Crowding, communication, and provider resources.

Future of Emergency Care:
Emergency Medical
Services at the Crossroads
(2006 IOM Report)

Identify safest and most effective method for airway management in the prehospital environment
Safety and impact of routing non-emergency 9-1-1 calls to nurse advice lines
Safety and impact of treat and release policies versus EMS transport

National Research Agenda
Emergency Medical
Services (NHTSA)

Research that focuses on reducing medical errors

National EMS Research
Strategic Plan (Sayre)

Research to determine errors that take place in the prehospital setting.

PECARN Research Agenda
(PECARN)

Reduce medication errors

Seidel Article

No specific recommendations

Based on the inclusion criteria, eight adult and one pediatric study addressed patient safety. Included in the adult count was a study looking at the safety
and efficacy of paramedics using intranasal naloxone on patients 14 years and older in the prehospital field. Most of the adult articles centered on airway
management and the difficulty paramedics experienced while intubating patients in the prehospital setting. The sole pediatric article focused on the ability

of paramedics to accurately estimate patient weight in the field.

By focusing on the complications of maintaining proper airway in the prehospital environment, the adult articles met the broad recommendations of the
CDC and NHTSA agendas and addressed the more specific recommendations of the 2006 IOM report. What these articles failed to do was to identify
safe and effective methods (i.e. best practices) for airway management, though they did identify system characteristics that could potentially lead to

intubation errors.
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Although the authors did not intend to recommend the best methods for intubating patients in the pre-hospital setting, Bair et al did characterize the
techniques most frequently used by prehospital providers to confirm intubation. Frakes et al examined endotracheal tube placement during transport by
flight crews but similarly made no specific recommendations. It is hoteworthy that Frakes' team reported a lower misplacement rate than reported in
previous literature.

By quantifying the frequency of accurately estimated pediatric weight Vilke et al met the broad NHTSA, CDC, and IOM Growing Pains recommendations.
Although none of the articles included here identified specific methods for improving patient safety, Vilke's pediatric article indirectly recommended the
use of the Broselow tape to estimate pediatric weights by demonstrating its accuracy. In addition, the article by Wills et al satisfied Sayre's
recommendation to study EMS system issues that affect patient safety by describing those systemic issues potentially prone to errors. This study
assessed the rate of over triage as a consequence of protocols that promote helicopter transport of patients to a trauma center and assessed the
temporal issues of helicopter transport and the likelihood of improved outcomes.

Finally, Barton et al began to address the IOM’s Growing Pains recommendation to research the efficacy, safety, and health outcomes of medications for
children under 19 years by studying the intranasal administration of naloxone to treat suspected opioid overdose in patients under 15. Their study design,
however, prevented researchers from comparing the efficacy of intranasal administration with traditional intravenous administration.

The reported limitations of the pediatric and adult studies:
¢ insufficient sample size in two of the articles;
o lack of randomization or blinding;
o self reporting which potentially diminished the accuracy of the study results
e inconsistent operational definition in two of the studies which compromised data categorization

Further pediatric and adult research, specifically, randomized controlled trials that demonstrate sources of errors and ways to reduce error, is needed in
the area of patient safety. Studies to completely answer the research questions of Bair, Vilke, and Barton should:

recommend specific intubation confirmation techniques to be utilized by prehospital providers in the field;

identify and recommend methods for accurately measuring pediatric weights in the field, and

evaluate whether the weight estimation tool leads to safer medication dosing and administration in the prehospital field;

design a randomized controlled trial that studies the efficacy of using intranasal naloxone versus intravenous naloxone in the field.
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Appendix A: Literature Review: Clinical Studies

EMS Operations

Applicable

Intervention

Research Agenda Examined/
Study Observations
Citation Characteristics Stated Objective [Made Main Findings Study Limitations |Link to Abstract
Applied Research  [SM, et al. What Cross-sectional and providers' pathway adoption  |Analysis of imposed by the z?2cmd=Retrieve&d
Network (PECARN) |providers from study readiness to adopt |as measured by providers’ Health Insurance b=pubmed&dopt=C
general emergency pediatric pathways |focus groups and a |perceptions on Portability and itation&list uids=16
departments say Sample Size: for asthma survey related to pathway adoptions. |Accountability Act, |703155
about implementing (61 (24 treatment and experience with baseline data
a pediatric asthma |physicians/PAs, 20 |management. previous pathways, |Results: collection and our
pathway. Clinical nurses, 17 EMTS) open Providers were intervention to
Pediatrics communication, and |optimistic about improve pathway
(Philadelphia). Population buy-in from successfully development and
2006;45(4):325-333. |Studied: clinicians and implementing an adherence were
Physicians, administrators, asthma pathway delayed. Also, even
physician comprehensive (95%) and with skilled
assistants, nurses, training on supportive of facilitators, some
and emergency pathways, and pathway voices in the focus
medical technicians adopting standards |implementation group discussions
(EMTSs) from to fit specific (87%). may have
emergency emergency dominated and not
departments in 4 department all participants may
general hospitals environments. have been
from July to October forthcoming.
2002
Pediatric Roberts K, Jewkes |Study Design To identify current |Resource and skill [Outcomes Cross-sectional http://www.ncbi.nIm
Emergency Care F, Whalley H, et al. |Type: standards of care in |availability for Measured: study. Small .nih.gov/sites/entre
Applied Research  |A review of Cross-sectional pediatric paramedic |pediatric care by UK |Compliance with sample size limited |z?cmd=Retrieve&d
Network (PECARN) |emergency study practice and areas |paramedics national guidelines [to subjective b=pubmed&dopt=C
equipment carried of potential skill in population with itation&list uids=16
and procedures Sample Size: the United Results: unigue interest in 046763
performed by UK 32 Kingdom. Despite the findings.
front line issuance of national
paramedics on Population guidelines, the trend
paediatric patients. |Studied: of expanding and
Emergency Chief executives of standardizing

Medicine Journal.
2005;22(8):572-576.

the National Health
Service (NHS)
Ambulance Trusts in
England and Wales

practice among
adult patients has
not extended to
pediatric practice.
Many Trusts have
not adopted
guidelines for the
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2006 IOM Report

Burton JH, Dunn
MG, Harmon NR, et
al. A statewide
prehospital
emergency medical
service selective
patient spine
immobilization
protocol. The
Journal of Trauma
2006; 61 (1): 161-
167.

Study Design
Type:
Case series

Sample Size:
31, 885

Population
Studied:

All prehospital
patients who used a
selective spine
immobilization.

To evaluate the
practices and
outcomes
associated with a
state-wide
emergency medical
service (EMS)
protocol for trauma
patient spine
assessment and
selective patient
immobilization.

The implementation
of a selective spine
immobilization
protocol for all
prehospital patients.

Outcomes
Measured:
Incidence of spine
fracture among
EMS-assessed
trauma patients and
the correlation
between EMS and
correlation between
EMS spine
immobilization
decisions and the
presence of spine
fractures-stable and
unstable.

Results:

The use of this
state-wide EMS
spine assessment
protocol resulted in
one nonimmoblized,
unstable spine
fracture patient in
approximately
32,000 trauma
encounters.
Presence of the
protocol affected a
decision not to
immobilized greater
than half of all EMS-
assessed trauma
patients.

Limitations of the
current study
include chart review,
identification, and
dataset linkage
methodology.
Fracture descriptors
were limited by the
implementation ICD-
9 of injuries.

http://www.ncbi.nl
m.nih.gov/pubmed/
16832265

National Research
Agenda Emergency

Medical Services The predictive value |Retrospective the field Glasgow to calculate fTRISS |Predictive value of |accuracy of rez?cmd=Retrieve
of field versus arrival Coma Scale (fGCS) |and aTRISS scores. [fGCS scores in paramedic GCS &db=pubmed&dop
Glasgow Coma Sample Size: and arrival GCS relation to aGCS assessments. t=Citation&list uids

Davis DP, Serrano
JA, Vilke GM, et al.

Study Design
Type:

To explore the
predictive value of

fGCS scores and
aGCS scores used

Outcomes
Measured:

Impossible to
determine the

http://www.ncbi.nl
m.nih.gov/sites/ent
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Scale score and 12,882 (aGCS) as well as scores. Because only one  |=16688059
TRISS calculations Trauma Score and Predictive value of |fGCS value is
in moderate-to- Population Injury Severity fGCS and aGCS entered into the
severe traumatic Studied: Score (TRISS) scores with regard  [trauma registry. The
brain injury. The Major trauma calculations using to mortality ability of fGCS to
Journal of Trauma |victims with head field (fTRISS) and neurosurgical predict fTRISS
2006; 60(5):985- Abbreviated Injury |arrival (aTRISS) intervention and scores may have
990. Scores (AIS) of 3 or |data in patients with other patient been influenced by
greater moderate-to-severe outcomes the fact that the
traumatic brain population of
injury (TBI). Results: patients with TBI
fGCS values were |was selected by
predictive of aGCS |head AIS.
values. Both f{GCS
and aGCS values
were associated
with outcome from
TBIl. pGCS was
predictive of both
mortality and
neurosurgical
intervention.
CDC Acute Injury Davis DP, Study Design To explore the Review of Outcomes Data was adopted  |http://www.ncbi.nl
Care Research Vadeboncoeur TF, |Type: predictive value of [paramedic GCS Measured: from another study |m.nih.gov/sites/ent
Agenda, National Ochs M, et al. The |Cohort the Glasgow Coma |score calculations. |Relationship with an entirely rez?cmd=Retrieve

Research Agenda
Emergency Medical
Services

association between

field Glasgow Coma

Scale score and
outcome in patients

undergoing
paramedic rapid

sequence
intubation. Journal
of Emergency
Medicine 2005;
29(4):391-397.

Sample Size:
412

Population
Studied:

Patients who have
sustained traumatic
head injury

Scale (GCS) with
regard to head injury
severity and the
need for emergent
intubation.

Reference standard:
descriptive data of
all study subjects.

between GCS score
calculation and
head-injury severity;
the presence of
factors related to the
need for intubation
such as hypoxia and
aspiration; eventual
outcome.

Results:

There was an
association between
paramedic GCS

different aim. The
use of self-reported
data. Higher GCS
scores were
excluded from the
study. The main
outcomes measures
what events should
prompt intubation
are poorly defined.

&db=pubmed&dop
t=Citation&list_uids
=16243194
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score and Head
Abbreviated Injury
Score (AIS),
mortality, and pre-
intubation
aspiration, or
desaturation. There
was a relationship
between GCS and
Head/Neck AlS,
Injury Severity
Score (ISS), and
overall mortality.
The predictive value
of GCS score to with
regards to various
clinical variables
based on receiver-
operator curve was
low.

National Research
Agenda Emergency
Medical Services

Davis DP, Dunford
JV, Poste JC, et al.
The impact of

hypoxia and
hyperventilation on

outcome after
paramedic rapid
sequence intubation

of severely head-
injured patients. The
Journal of Trauma
2004; 57(1):1-8.

Study Design

Type:
Cohort

Sample Size:
603

Population
Studied:

Adult major trauma
victims with severe
traumatic brain
injury undergoing
rapid sequence
intubation (RSI)

To explore the
impact of hypoxia
and hypocapnia on
outcome in patients
undergoing rapid
sequence intubation
(RSI) for sever
traumatic brain
injury.

Intervention group:
Patients with severe
traumatic brain
injury undergoing
RSI (n=426).

Control group:
Historical
nonintubated
patients from the
same prehospital
system (n=177)

Outcomes
Measured:
Mortality associated
with hypoxia and
hyperventilation.

Results:

There existed a
relationship between
hyperventilation and
severe hypoxia
during paramedic
RSI and increased
mortality. RSI
patients had a
mortality rate of
40.7%, while the
control group had a
mortality rate of

This group of
patients is a
relatively small
subset of the total
population of trial
patients. No
randomization. No
control group data
for prehospital
oxygenation and
ventilation.

http://www.ncbi.nl
m.nih.gov/sites/ent
rez?cmd=Retrieve
&db=pubmed&dop
t=Citation&list_uids
=15284540

Al31



Appendix A: Literature Review: Clinical Studies

Injury and Trauma

Applicable

Intervention

Research Agenda Examined/
Study Observations
Citation Characteristics Stated Objective [Made Main Findings Study Limitations [Link to Abstract
21.5%.

Centers for Disease |Bochicchio GV, llahi |Study Design: To determine if Endotracheal Patients intubated in |Limits include http://www.ncbi.nl
Control and O, Joshi M, et al. Prospective prehospital Intubation in the the field had subjective intubation [m.nih.gov/pubmed
Prevention, National |Endotracheal intubation improved |prehospital setting |significantly longer |by flight personnel |/12579056
Highway Traffic intubation in the field | Sample Size: outcomes in adult transport times and |based on transport
Safety does not improve 191 trauma patients with time to surgery than |time, lack of long
Administration outcome in trauma traumatic brain those intubated at  [term data, and

patients who Population: injury. Patients were the hospital. The difference in training

present without an
acutely lethal
traumatic brain
injury. Journal of
Trauma 2003 Feb;
54(2):307-11.

Adults with Glasgow
Comma Scale score
< 8 and a head
Abbreviated Injury
Scale scores > 3
and survival over 48
hours.

grouped based on
when they were
intubated;
prehospital versus
upon arrival to the
ED.

number of
immediate
neurosurgical
procedures was
significantly different
for those intubated
in the hospital than
in the field.

A larger,
randomized,
prospective trial is
needed to determine
parameters for
patients that should
be intubated in the
field.

between flight and
ground paramedics.

CDC Acute Injury
Care Research
Agenda, National
Research Agenda
Emergency Medical
Services, Seidel:
Priorities in EMSC
Research,

Liberman M, Mulder
D, Lavoie A, et al.
Multicenter
Canadian study of
prehospital trauma
care. Annals of
Surgery
2003;237(2):153-
160.

Study Design

Type:
Cohort

Sample Size:
9,405

Population
Studied:
Trauma patients

To evaluate
outcomes based on
type of on-site care
a trauma patient
receives.

Type of on-site crew
managing the
patient (EMTs,
MPDs, or MDs) and
Prehospital care
(Advanced Life
Support (ALS)
versus Basic Life
Support (BLS))

Outcomes
Measured:

Death as a result of
injury

Results:

The overall mortality
rate of patients
receiving only BLS
was 18% compared
to 29% for patients
receiving ALS. For
patients with major
but survivable

Results are not
generalizable
beyond the urban
prehospital setting.
Findings may not
apply to rural trauma
patients.

http://www.ncbi.nl
m.nih.gov/sites/ent
rez?cmd=Retrieve
&db=pubmed&dop
t=Citation&list_uids
=12560770

Al132


http://www.ncbi.nlm.nih.gov/sites/entrez/15135191
http://www.ncbi.nlm.nih.gov/sites/entrez/15135191
http://www.ncbi.nlm.nih.gov/sites/entrez/15135191

Appendix A: Literature Review: Clinical Studies

Injury and Trauma

Applicable

Intervention

Research Agenda Examined/
Study Observations
Citation Characteristics Stated Objective [Made Main Findings Study Limitations [Link to Abstract
injuries, the mortality
rates were 30% for
ALS and 26% for
BLS. The adjusted
increased risk for
mortality in patients
receiving ALS at the
scene was 21%.
National Research |Osterwalder JJ. Study Design To establish Prehospital Outcomes The study had a http://www.ncbi.nl
Agenda Emergency |Mortality of blunt Type: whether the deployment of EPs |Measured: relatively small m.nih.gov/sites/ent
Medical Services polytrauma: a Cohort prehospital (n-196) Mortality; Predicted |sample size and rez?cmd=Retrieve
comparison deployment of mortality compared |11.6% of the data |&db=pubmed&dop
between emergency |Sample Size: emergency Comparison: to actual mortality  |were missing in the |t=Citation&list_uids
physicians and 267 physicians (EPs) Prehospital multiple regression. [=12913649
emergency medical rather than deployment of EMTs|Results:
technicians-- Population emergency medical |[(n=71) The mortality of
prospective cohort |Studied: technicians (EMTS) patients treated by

study at a level |
hospital in eastern
Switzerland. The
Journal of Trauma
2003; 55(2):355-
361.

Blunt polytrauma
patients

decreased mortality
in blunt polytrauma
patients.

EPs was not
statistically lower
than for the patients
treated without EP
involvement.
Multivariate logistic
regression showed
a significant
mortality odds ratio
of 37 for the EMT
group as compared
with the EP group.

2006 IOM Report,
National Research
Agenda Emergency
Medical Services

Hale D, Sipprell K.
Ability of EMT-Bs to
determine which
wounds can be
repaired in the field.
Prehospital
Emergency Care
2000;4(3):245-249.

Study Design

Type:
Diagnostic Accuracy

Sample Size:
180

Population
Studied:
Any patient with a

To evaluate the
ability of emergency
medical technicians-
basic (EMT-Bs) to
identify wounds
repairable in the
field or requiring
tetanus prophylaxis.

Wounds were
inspected by the
EMT-B to determine
if it is repairable in
the field and
whether or not the
patient required
tetanus prophylaxis.
The gold standard in
this study was

Outcomes
Measured:

The outcome in this
study is the
comparison
between wound
inspection by an
EMT-B and the gold
standard.

Wounds seen in the
ED are preselected
to have a high
likelihood of
requiring repair.
Another limitation is
that EMT-Bs might
be more willing to
consider a wound as
potentially being

http://www.ncbi.nl
m.nih.gov/sites/ent
rez?cmd=Retrieve
&db=pubmed&dop
t=Citation&list_uids
=10895920
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wound, potentially inspection of the Results: sutured in the field

requiring suturing,
and seen in the
emergency
department (ED)
while the emergency
medical technician-
basic (EMT-B) was
present

wound for the same
characteristics by a
physician.

The EMT-Bs were
100% sensitive and
100% specific in
determining which
wounds could be
repaired in the field.
There was also
100% (108/108)
agreement on which
patients required
tetanus
immunization.1

because they did
not have any direct
responsibility for the
patient.

National Research
Agenda Emergency
Medical Services

Garner A, Rashford
S, Lee A, et al.
Addition of

physicians to

paramedic
helicopter services

decreases blunt
trauma mortality.
Australia New
Zealand Journal of
Surgery 1999;
69(10):697-701.

Study Design
Type:
Cohort

Sample Size:
207

Population
Studied:

Patients who were
transported by
helicopter
emergency medical
services (HEMS)
that had suffered
blunt trauma and an
Injury Severity
Score (TRISS) of
greater than or
equal to 10

To test the
hypothesis that the
addition of a critical
care physician to the
flight crew of a
paramedic-staffed
helicopter
emergency medical
services (HEMS)
crew would
decrease mortality
due to blunt trauma.

Demographic
information,
mechanism of injury,
distance
transported,
response, scene,
transport times,
intubation, fluids
administered,
thoracic
decompressions,
mortality.

Patients transported
by HEMS staff with
a physician (n=67)

Control: Patients
transported by
HEMS staff with
only paramedics
(n=140)

Outcomes
Measured:

Causal association
between the
presence of a
physician on a
HEMS staff and
better health
outcomes for blunt
trauma patients.

Results:

A greater proportion
of patients were
intubated by a
physician aided
HEMS staff.
Physicians gave
higher volumes of
fluids to hypotensive
patients and
performed thoracic
decompressions on
a more of the
patients they saw.
The Z statistics for

Limitations in TRISS
methodology. Data
collected on
emergency
department arrival
was used. Potential
selection bias.
Different dispatch
practices.

http://www.ncbi.nl
m.nih.gov/sites/ent
rez?cmd=Retrieve
&db=pubmed&dop
t=Citation&list_uids
=10527344
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the physician
treatment group and
the paramedic group
were 2.72 and -
1.16, respectively.
The physician group
would yield between
8 and 19 extra
survivors per 100
patients treated as
compared with the
paramedic group.

National Highway Bickell WH, Wall MJ |Study Design: To determine the Delay of fluid Delaying fluid Limitations include a | http://www.ncbi.nl
Traffic Safety Jr, Pepe PE, etal. |Randomized Control |effects of delayed [resuscitation. resuscitation in limited study m.nih.gov/pubmed/
Administration, Immediate versus |Trial fluid resuscitation hypotensive patients [population with 7935634 ?0ordinalpo
Institute of Medicine |delayed fluid until operation for with penetrating extremely low blood [s=6&itool=EntrezS
Report, Centers for |resuscitation for Sample Size: patients with torso injuries have [pressure (less than |ystem2.PEntrez.Pu
Disease Control and |hypotensive patients|598 penetrating torso improved outcomes [40mm HG), and bmed.Pubmed Re
Prevention with penetrating injuries. following surgery. limited translation of |sultsPanel.Pubme
torso injuries. New |Population results to other d_DefaultReportPa
England Journal of |Studied: Adults (16 injuries such as nel.Pubmed RVDo
Medicine 1994; years or older) with traumatic brain cSum
331:1105-9. abdominal trauma injuries.
and seen by
paramedics from the
City of Houston
EMS system
National Highway Bickell WH, Pepe Study Design: To determine if Use of PASG The use of PASG Estimation of blood |http://www.ncbi.nl

Traffic Safety
Administration,
Institute of Medicine
Report, Centers for
Disease Control and
Prevention

PE, Bailey ML, et al.
Randomized trial of
pneumatic antishock

garments in the
prehospital
management of
penetrating
abdominal injuries.
Ann Emergency
Medicine 1987,
16(6):653-8.

Randomized Control
Trial.

Sample Size: 201

Population: Over 12
years of age with
gunshot or stab
wound to anterior
abdomen with
systolic blood

outcomes for
patients with
abdominal trauma
are affected by the
use of pneumatic
antishock garments
(PASG).

did not significantly
affect number of
transfusions, length
of hospital stay,
costs, or time to
death.

loss was done
subjectively and not
measured.

m.nih.gov/pubmed/
3578970?ordinalpo
s=3&itool=EntrezS
ystem2.PEntrez.Pu
bmed.Pubmed Re
sultsPanel.Pubme
d DefaultReportPa
nel.Pubmed RVDo
cSum
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pressure of 90 mm
Hg or less
transported by
ground to the Ben
Taub General
Hospital Emergency
Trauma Center.

Seidel

Qazi K, Kempf JA,
Christopher NC, et
al. Paramedic
judgment of the

need for trauma
team activation for

pediatric patients.
Academic
Emergency
Medicine.
1998;5(10):1002-
1007.

Study Design

Type:
Cohort

Sample Size:
192

Population
Studied:
Pediatric blunt
trauma patients

To determine the
value of paramedic
judgment in
determining the
need for trauma
team activation
(TTA) for pediatric
blunt trauma
patients

Paramedic judgment
in determining the
need for TTA

Outcomes
Measured:
Sensitivity and
specificity of
paramedic judgment

Results:

The sensitivity and
specificity of
paramedic judgment
of the need for TTA
for pediatric blunt
trauma patients
were 50% and
87.7%, respectively.
The positive and
negative values
were 16.7% and
97.3%.

The study had a
relatively low
number of TTAs.
There were
reservations about
generalizing the
results of the study
due to the small size
of the city in which
the study took place,
as well as there
being, a stable
population that
influences the out-
of-hospital triage
system.

http://www.ncbi.nl
m.nih.gov/sites/ent
rez?cmd=Retrieve
&db=pubmed&dop
t=Citation&list_uids
=9862593
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CDC Acute Injury  |Lang T, Barker R, |Study Design To assess the Intervention: Outcomes Small sample size. |http://www.ncbi.nim.
Care Research Steinlechner B, et  [Type: effectiveness to Received TENS Measured: There may be nih.gov/sites/entrez
Agenda al. TENS relieves Randomized- transcutaneous (n=30) Heart rate crossover effects ?cmd=Retrieve&db
acute posttraumatic |controlled trial electrical nerve Blood pressure because the same [=pubmed&dopt=Cit
hip pain during stimulation (TENS) |Control: Received |Patient self observer made ation&list uids=172
emergency Sample Size: in ambulance "sham" TENS assessment of pain |baseline and post 15752
transport. The 63 patients suffering (n=33) and anxiety treatment
Journal of Trauma pain from hip measurements.
2007;62(1):184-188. |Population fracture Results: Variability in
Studied: Pain scores, anxiety [transport distance
Adults >19 years level, and heart rate [may affect
suffering from hip were significantly outcomes.
fracture for the first lower in patients
time, who had not that received TENS
consumed and remained
analgesics within unchanged in
previous 48 hours patients that did not
receive TENS.
CDC Acute Injury  [Barker R, Kober A, |Study Design: To determine if Auricular Those treated with | Auricular http://www.ncbi.nlm.

Care Research
Agenda

Hoerauf K, et al.
Out-of-hosptial
auricular
acupressure in elder

patients with hip
fracture: a
randomized double-
blinded trial.
Academy
Emergency
Medicine 2006 Jan;
13(1):19-23.

Randomized
Control Trial

Sample Size:
38

Population
Studied: Elder
adults (80 — 95
years old) with hip
fracture

auricular
acupressure is
effective compared
to a sham
acupressure in
reducing anxiety
and pain in elder
patients with an
acute hip fracture.

acupressure and
sham acupressure
point.

auricular
acupressure had
significantly lower
anxiety and pain
scores than those
treated with sham
acupressure.

acupressure was
not compared to
analgesic drugs.
Data collection was
done at the hospital
and not during
transport.

nih.gov/pubmed/163
65322?ordinalpos=1
&itool=EntrezSyste
m2.PEntrez.Pubme
d.Pubmed Results
Panel.Pubmed Def
aultReportPanel.Pu
bmed RVDocSum
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Seidel Watkins N. Study Design To determine Prehospital Outcomes Levels of pain http://www.ncbi.nlm
Paediatric Type: whether the age of | analgesia. Measured: during transport .nih.gov/sites/entre
prehospital Case Series a child influences Prehospital were not z?cmd=Retrieve&d
analgesia in the likelihood of administration of documented and it | b=pubmed&dopt=C
Auckland. Sample Size: their receiving analgesia to child is possible some itation&list uids=16
Emergency 45 prehospital children were 454775
Medicine analgesia from the Results: comfortable during
Australasia: EMA. |Population Auckland Fifty-one percent of | this phase, only
2006;18(1):51-56. |Studied: ambulance service children ages 5-15 | becoming
Children with a and to investigate (n=35) received symptomatic during
diagnosis of limb the effect of age on prehospital transfer from
fracture or burn ambulance officers' analgesia ambulance to
arriving by decision-making compared to no hospital bed. In the
ambulance at and use of children under the | secondary part of
Starship Children's [ analgesia. age of five (n=10). | the study, no
Emergency On arrival in the attempt was made
Department hospital, 70% of to prevent officers
children less than | discussing the
five years required | questionnaire while
IV opiate analgesia, | completing it.
compared to 54%
of children older
than 5. Ambulance
officers did not
perceive that a
child's age would
significantly alter
their decision to
use analgesia.
Cone Prehospital Hennes H, Kim MK, |Study Design To assess the Providers Outcomes The retrospective http://www.ncbi.nlm.
Care Research Pirrallo RG. Type: knowledge of perceptions as Measured: nature of the nih.gov/sites/entrez

A138




Appendix A: Literature Review: Clinical Studies

Pain Management

Applicable

Intervention

Research Agenda Examined/
Study Observations
Citation Characteristics Stated Objective |Made Main Findings Study Limitations [Link to Abstract
Agenda Prehospital pain Cross-sectional emergency medical |measured by a 15 |The outcome of this |database review ?cmd=Retrieve&db
management: a study technicians- question study is the limited the ability to [=pubmed&dopt=Cit
comparison of paramedics (EMT- [anonymous survey |comparison evaluate ation&list_uids=160

providers'
perceptions and

practices.
Prehospital
Emergency Care
2005;9(1):32-39.

Sample Size:
202

Population
Studied:
Emergency medical
technicians-
paramedics (EMT-
Ps) in the
Milwaukee County
system

Ps) and compare
their practice
perceptions with
actual pain
management
interventions in
adults and pediatric
patients with chest
pain (CP) extremity
injuries, or burns.

asking about their
knowledge of the
indications for
analgesia listed in
the medical
protocols for CP,
suspected extremity
fracture, and burn
for both adults and
children.
Responders were
also asked to record
their comfort level in
providing morphine
to hemodynamically
stable adults,
adolescents, and
children with CP,
extremity injuries,
and burns. Survey
results were
compared to
information found in
the EMS patient
care database for all
patient encounters
by EMT-Ps between
January and
December 2001.

between provider
perceptions by
EMTs and data
found in the EMS
database.

Results:
Significant disparity
exists between
EMT-Ps'
perceptions of acute
pain assessment
and the frequency
of providing
analgesia and their
actual practice.
Children and
adolescents had
less documentation
of pain assessment
and received less
analgesic
interventions
compared with
adults.

contraindications for
providing morphine
in the field. The
survey instrument
was not externally
validated and the
providers'
responses may
have included recall
bias for some items.
In addition, the
anonymous nature
of the survey did not
allow researchers to
obtain information
for nonresponders.

36825

National Research
Agenda Emergency
Medical Services

Jones GE, Machen
I. Pre-hospital pain
management: the
paramedics'

perspective.
Accident and

Emergency Nursing

Study Design
Type:
Cross-sectional
study

Sample Size:
6

To explore
paramedics'
perceptions of
patients in pain and
the paramedics'
perspective of pre-
hospital pain

In-depth data from
paramedics working
in an urban
ambulance

service, as
ascertained via
semi-structured

Outcomes
Measured:
Paramedics”
perceptions of
patients
experiencing pain,
as well as their

Potential differences
in what was
reported by the
participants and
their actual behavior
and activity in
practice.

http://www.ncbi.nlm.
nih.gov/sites/entrez

?cmd=Retrieve&db

=pubmed&dopt=Cit
ation&list uids=128
04613
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2003; 11(3):166- management. interviews perceptions of pre-
172. Population hospital pain

Studied: management

Paramedics

Results:

Four main themes
emerged from the
interviews: (1) the
patient's experience
of pain, (2) The
evaluation of pain,
(3) decision making
and (4)Alternative
methods. Patients
were not always
perceived by the
participants to be
honest when
describing their
pain. This study
has revealed small
deficits in
knowledge,
highlighted where
additional training
would be of benefit.

2006 IOM Report,
Seidel Priorities in
EMSC Research

Lord BA, Parsell B.
Measurement of
pain in the
prehospital setting
using a visual

analogue scale.
Prehospital Disaster

Medicine
2003;18(4):353-358.

Study Design

Type:
Cohort

Sample Size:
262

Population
Studied:

Patients 10 years or
older with severe
pain requiring
ambulance

To measure the
adequacy of
prehospital pain
management using
the visual analogue
scale (VAS)

Patients rated their
pain using a VAS at
two points: (1)
during initial
assessment by a
paramedic (T0); and
(2) on arrival at the
hospital (Tend).

Survey of each
paramedic to
identify attitudes,
values, and beliefs

Outcomes
Measured:

Mean value of time
differences between
TO and Tend

Mean value for pain
severity at TO and
Tend

Comparison of
values for pain
reduction to a

Study did not
address the
carryover effect of
pain measurement
at To on pain
measurement at
Tend

The variables
should not be
treated as
independent. The
VAS is not
commonly used in

http://www.ncbi.nlm.
nih.gov/sites/entrez
?cmd=Retrieve&db
=pubmed&dopt=Cit
ation&list_uids=153
10048
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transport that may influence |benchmark greater |the prehospital

their measurement
of pain.

or equal to 20mm

Results:

Mean value of time
differences between
TO and Tend was
16 minutes

Mean value for pain
severity at TO was
66mm and at Tend
was 47.8mm; with
a mean value for
the change TO-Tend
of 18.2mm

42.7% of patients
recorded pain
reduction greater or
equal to 20mm at
the second
evaluation

For patients that did
not receive
analgesia, the mean
value for pain
severity at TO was
54.5mm, with mean
value for change
TO-Tend of 10.6mm

17.6% of patients
recorded some
deterioration in their
pain score at Tend.

The attitude survey

setting so its
influence on patient
and paramedic
perception of pain is
unknown. The
validity of its use in
this setting was
based on evidence
from its use in the
ED.
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indicated that
certain beliefs may
have a significant
influence on
assessment and
management of
pain by paramedics
(e.g., patients tend
to overrate the
severity of their
pain, paramedics
are able to judge
the severity of a
patient's pain).

National Research
Agenda Emergency
Medical Services

Luger TJ, Lederer
W, Gassner M, et
al. Acute pain is
underassessed in
out-of-hospital

emergencies.
Academic

Emergency
Medicine
2003;10(6):627-632.

Study Design
Type:
Cohort

Sample Size:

51 (36 nontrauma
and 15 trauma
patients)

Population
Studied:

Sample of patients
transported by
ambulance

To evaluate the
quality of pain
assessment by
EMS personnel in
out-of-hospital
emergencies

Assessment by
emergency patients
of pain ratings
documented at
three different
intervals and
compared with
concomitant
assessments by
EMS providers.

The three intervals
were: (1) at the
beginning of
emergency care
before
administration of
analgesics; (2)
immediately after
loading the patient
into the ambulance;
(3) when arriving at
the hospital.

Outcomes
Measured:

Visual analog scale
(VAS) and verbal
pain scale (VPS)
were used for pain
assessment by both
patients and EMS
personnel.

Results:

The severity of a
patient's pain at the
scene was
underestimated 67
to 69% of the time
by many members
of the EMS team.
Similar results were
found with VPS
scores whereby
EMS providers
underestimated the
severity of patients'
pain 60% of the

Number of patient
studies in small,
therefore disparity
of pain assessment
is difficult to
evaluate in the
moderate and mild
pain group.

The cohort is rather
heterogeneous with
regard to age and
category of
emergency.

The large number of
excluded patients
may have impacted
study results and
important
information may
have been lost.

http://www.ncbi.nlm.
nih.gov/sites/entrez

?cmd=Retrieve&db

=pubmed&dopt=Cit
ation&list _uids=127
82523
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National Research |Hobgood C, Weiner |Study Design To determine if the |Provider Outcomes The study was http://www.ncbi.nlm
Agenda Emergency [B, Tamayo-Sarver |Type: three types of perceptions as Measured: performed at only .nih.gov/sites/entre
Medical Services JH. Medical error Cross-sectional emergency measured by a Survey data was one institution, and |z?cmd=Retrieve&d

identification study medicine providers - |survey containing analyzed and cross- [the results may b=pubmed&dopt=C

disclosure, and physicians, nurses, |[the following tabulated. differ at other itation&list uids=16

reporting: do Sample Size: and out-of-hospital |questions: Did institutions. Also, 531598

emergency 103 (40 physicians, |providers (EMTs) - |anyone ever teach |Results: the study had a

medicine provider
groups differ?
Academic
Emergency
Medicine
2006;13(4):443-451.

26 nurses, and 35
emergency medical
technicians [EMTS])

Population
Studied:
Physicians or
nurses scheduled to
provide direct care
to emergency
department patients
or out-of-hospital
personnel primarily
responsible for the
care of patients
being transported.

differ in their
identification,
disclosure, and
reporting of medical
error.

you how to tell
patient about a
medical error?,
Have you ever
observed another
health care provider
while he or she told
a patient about a
medical error?, and
Have you ever hear
colleagues discuss
a medical error they
committed?

Physicians were
more likely to
classify an event as
an error (78%) than
nurses (71%) or
EMTs (68%).
Physicians were the
least likely to report
the error (54%)
compared with
nurses (68%) or
EMTs (785). For all
provider and error
types, identification,
disclosure, and
reporting increased
with increasing

modest sample size,
and the enrollment
targets, while
approached, were
not met for all
categories.

severity.

National Research |Wang HE, Lave JR, |Study Design To characterize the [ETI attempts Outcomes The study did not http://www.ncbi.nlm
Agenda Emergency |Sirio CA, et al. Type: relationship Measured: link ETI attempts to |.nih.gov/sites/entre
Medical Services Paramedic Cohort between the number ETI success, morbidity or z?cmd=Retrieve&d

intubation errors: of out-of-hospital defined as correct  |mortality. Thus, the |b=pubmed&dopt=C

isolated events or  |Sample Size: endotracheal intratracheal analysis offers itation&list uids=16

symptoms of larger (1,941 intubation (ETI) placement of the insights regarding  |522604

problems? Health attempts and ETI endotracheal tube [the process of ETI

Affairs (Millwood) Population success as reported by the |but contains no

2006;25(2):501-509. |Studied: rescuer on each ETI |information

Patients receiving
out-of-hospital
endotracheal
intubation (ETI)

attempt.

Results:
More than 30% of

regarding the
process of ETI but
contains no
information
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attempts by one of
42 independent
advanced life
support emergency
medical system
(EMS) agencies
from the
Commonwealth of
Pennsylvania

patients received
more than one ETI
attempt. Cumulative
success for the first
three attempts was
69.9%, 84.9% and
89.9%; cumulative
success
approached overall
success (91.8%)
after three attempts.

regarding patient
outcomes or
procedural
effectiveness.

National Research
Agenda Emergency
Medical Services

Wang HE, Yealy

DM. How many
attempts are
required to
accomplish out-of-
hospital
endotracheal
intubation?
Academic
Emergency
Medicine
2006;13(4):372-377.

Study Design

Type:
Case Series

Sample Size:
1,953

Population
Studied:

Patients receiving
endotracheal
intubation (ETI)

To identify the
prevalence of
endotracheal
intubation (ETI)
errors and their
associations with
patient and EMS
system
characteristics.

Data collection
forms administered
to rescuers from
forty-two advanced-
life-support EMS
services in
Pennsylvania

Outcomes
Measured:
Prevalence of
adverse medical
events during
intubation attempts.

Results:

In 22% of intubation
attempts, errors
occurred. EMS
services that
performed more
intubations annually
had generally lower
error rates were,
but error rates were
higher for services
with greater
numbers of patient
contacts.

Limited data pool
could have
influenced patient
outcomes. The data
was self-reported.

http://www.nchi.nlm
.nih.gov/sites/entre
z?cmd=Retrieve&d
b=pubmed&dopt=C
itation&list uids=16
531595

2006 IOM Report,
National Research
Agenda Emergency
Medical Services

Bair AE, Smith D,
Lichty L. Intubation
confirmation
technigues
associated with
unrecognized non-
tracheal intubations

Study Design

Type:
Cohort

Sample Size:
35

To characterize the
various confirmation
techniques used
among
unrecognized non-
tracheal intubation

Tube verification
methods employed
by intubating
paramedics among
patients with
misplaced
endotracheal tubes.

Outcomes
Measured:
Characterization of
tube verification
methods.

Results:

Self-reporting of the
providers. There
could have been
more cases of
unrecognized, non-
tracheal intubation
that had not been

http://www.ncbi.nlm
.nih.gov/sites/entre
z?cmd=Retrieve&d
b=pubmed&dopt=C
itation&list uids=15
837020
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by pre-hospital Population 60% of misplaced |entered into the
providers. Journal of |Studied: endotracheal quality assurance
Emergency Patients identified intubations had database.
Medicine with an more than one

2005;28(4):403-407.

unrecognized, non-
tracheal intubation
arriving in an
emergency
department (ED)

confirmatory
technique employed
by paramedics. The
most regularly used
techniques in this
group were "equal
lung sounds" (91%)
and "visualized
cords" (52%). 49%
of the non-tracheal
intubations could

have been
recognized.
Cone Prehospital Barton ED, Colwell |Study Design To investigate the  [Paramedic use of IN|Outcomes Due to unknown http://www.ncbi.nlm
Research Agenda, |CB, Wolfe T, etal. |[Type: use of intranasal naloxone to treat Measured: efficacy of IN .nih.gov/sites/entre
EMSOP agenda Efficacy of Cohort (IN) naloxone by patients Number of patients |naloxone to treat z?cmd=Retrieve&d
intranasal naloxone paramedics to encountered in the [responding to IN OD patients, the b=pubmed&dopt=C
as a needleless Sample Size: assess its efficacy [field with a naloxone before IV |researchers had to |itation&list uids=16
alternative for 95 and safety as an prehospital administration of a |perform standard 183444
treatment of opioid alternative encounter diagnosis [second dose of procedures on all
overdose in the Population (needleless) of AMS, FD, or OD. [naloxone. The time [the patients that
prehospital setting. |Studied: medication delivery of response to included rescue
Journal of Patients over 14 route. naloxone. breathing and
Emergency years of age administration of IV
Medicine encountered in the Results: naloxone.

2005:29(3):265-271.

field with a
prehospital
encounter diagnosis
of "altered mental
status" (AMS),
"found down" (FD),
or "suspected opioid
overdose" (OD)

83% of naloxone
responders awoke
with IN naloxone
prior to
administration of IV
naloxone. 84% of
the IN naloxone
response group did
not need additional
naloxone therapy.

Subjectivity of
paramedic reports
for use in the study.
No blinding or
randomization. The
researchers did not
confirm the
presence of opiate
metabolites in the
bloodstream of
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patients who
responded to IN or
IV naloxone upon
hospital arrival.
National Research |Frakes MA, Lord Study Design To determine the Cases of Outcomes Imperfect http://www.ncbi.nlm
Agenda Emergency (WR. EMS Type: incidence of consecutive patients |[Measured: operational .nih.gov/sites/entre
Medical Services certification Case Series unplanned transported to the  [Incidence of ETT definitions for z?cmd=Retrieve&d
requirements for endotracheal tube |hospital during a 9- |and incidence of endobronchial and [b=pubmed&dopt=C
flight nurses. Air Sample Size: (ETT) removal at month period. complications esophageal itation&list uids=15
Medical Journal 926 any time during associated with intubations were 337955
2004;23(5):38-40. transport and of ETT. used. Patients with
Population endobronchial or repositioned ETTs
Studied: nontracheal ETT Results: comprised a small

Patients transported
to the hospital by a
flight team

placement on arrival
at the receiving
hospital.

36.7% of patients
studied were
intubated while with
the flight team. Of
the ETTs that were
placed before flight
team arrival, 7.9%
had to be
repositioned. EMS
and critical care
literature had
reported
significantly higher
rates of
misplacement on
arrival at the
hospital and of
unplanned
extubation than
were found in this

sample. Can't
make direct
comparisons
between study
results and
inpatient units,
anesthesia reports,
and emergency
medicine settings.

study.
National Research |Keane MF, Study Design To compare the Intervention: Outcomes Use of dead pig http://www.ncbi.nIm
Agenda Emergency |Brinsfield KH, Dyer |Type: speeds and success |Placement of Measured: trachea rather than |.nih.gov/sites/entre
Medical Services, KS,etal. A Non-randomized- rates of placement |percutaneous Correct placement [live animal or z?cmd=Retrieve&d
2006 IOM Report laboratory controlled trial for percutaneous cricothyrotomy of percutaneous human subjects. b=pubmed&dopt=C
comparison of cricothyrotomy (n=22) cricothyrotomy; itation&list uids=15
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emergency Sample Size: versus surgical or correct placement of 626006
percutaneous and |22 open cricothyrotomy [Comparison: surgical
surgical Placement of cricothyrotomy;
cricothyrotomy by  [Population surgical or open timing of placement
prehospital Studied: cricothyrotomy for both
personnel. Paramedics (n=22) percutaneous and
Prehospital surgical
Emergency Care cricothyrotomy.
2004; 8(4):424-426.
Results:
Placement of
surgical

cricothyrotomy was
significantly faster
than the
percutaneous
method. Mean
difference between
the 20 matched
percutaneous
versus surgical pairs
was 93.75 seconds.
The surgical route
had a 100%
success rate at
obtaining airway
control, whereas the
percutaneous
method had a
90.9% success rate.

National Research |Wills VL, Eno L, Study Design To assess the over- [Helicopter retrieval |Outcomes There was an http://www.ncbi.nIm
Agenda Emergency |Walker C, et al. Use |Type: triage rate created Measured: overall low .nih.gov/sites/entre
Medical Services, |of an ambulance- Case Series by the protocols in Estimates of time incidence of serious |z?cmd=Retrieve&d
CDC Acute Injury based helicopter place for a delay or saving and |[injury cases (ISS > |b=pubmed&dopt=C
Care Research retrieval service. Sample Size: helicopter primary likelihood of benefit |16) in the region itation&list_uids=10
Agenda Australia New 3,087 retrieval service for from being studied biasing the [901579#

Zealand Journal of trauma at a major transported to the  [result in favor of

Surgery Population trauma center, and hospital via over-triage. The

2000;70(7):506-510. |Studied: to assess the helicopter remote geography
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Trauma patients benefit to patient of the studied area
outcomes that may Results: requires helicopter
be attributable to the Overall, 1.7% of retrievals even for
service. patients were less serious cases.
potentially harmed,
17.3% benefited,
and 81.0% had no
attributable benefit
related to the
helicopter use.

IOM Report Vilke GM, Marino A, [Study Design To determine Experience, Outcomes Limitations in this http://www.ncbi.nlm
Fisher R, et al. Type: paramedics' comfort, and Measured: study include small |.nih.gov/sites/entre
Estimation of Diagnostic Accuracy | experience, method of Accuracy of numbers of z?cmd=Retrieve&d
pediatric patient comfort, and determining estimating pediatric |participants. We feel |b=pubmed&dopt=C
weight by EMT-PS. [Sample Size: accuracy in the pediatric weights weights the study group did |itation&list uids=11
Journal of 20 estimation of Reference offer a good cross- (489399
Emergency pediatric weights Standard: The Results: sectional
Medicine. Population child's actual weight |Of the 20 representation of
2001;21(2):125-128. |Studied: participating the paramedics in

Urban paramedics

paramedics, 15
(75%) stated they
were uncomfortable
estimating pediatric
weights. During a
process where the
20 paramedics
estimated the
weight of four
children, the
majority of
estimations were
within 50% of the
children's' actual
weights. Overall,
paramedics were
accurate in
estimating pediatric
weights, and use of
the Broselow tape

the region. It is also
unknown which
children were lifted
by the paramedics
as a way to
determine the child's
weight, and thus it
cannot be
determined if lifting
played any role in
increasing the
estimation accuracy.
Additionally, most
paramedics, when
lifting the children,
did so by lifting
upward after placing
both hands under
the child's axillae,
which in actual
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