
 At the Intersection of Health, Health Care and Policy

doi: 10.1377/hlthaff.2013.0833
 

, 32, no.12 (2013):2186-2192Health Affairs
Generation Of Emergency Care Researchers

NIH: Developing And Funding Research In Emergency Care And Training The Next
Walter J. Koroshetz and Jeremy Brown

Cite this article as: 

 
 http://content.healthaffairs.org/content/32/12/2186.full.html

available at: 
The online version of this article, along with updated information and services, is

 

For Reprints, Links & Permissions: 
 http://healthaffairs.org/1340_reprints.php

 http://content.healthaffairs.org/subscriptions/etoc.dtlE-mail Alerts : 
 http://content.healthaffairs.org/subscriptions/online.shtmlTo Subscribe: 

written permission from the Publisher. All rights reserved.
mechanical, including photocopying or by information storage or retrieval systems, without prior 

may be reproduced, displayed, or transmitted in any form or by any means, electronic orAffairs 
HealthFoundation. As provided by United States copyright law (Title 17, U.S. Code), no part of 

 by Project HOPE - The People-to-People Health2013Bethesda, MD 20814-6133. Copyright © 
is published monthly by Project HOPE at 7500 Old Georgetown Road, Suite 600,Health Affairs 

Not for commercial use or unauthorized distribution

at NIH Library
 on December 8, 2014Health Affairs by content.healthaffairs.orgDownloaded from 

at NIH Library
 on December 8, 2014Health Affairs by content.healthaffairs.orgDownloaded from 

http://www.healthaffairs.org
http://content.healthaffairs.org/content/32/12/2186.full.html
http://healthaffairs.org/1340_reprints.php
http://content.healthaffairs.org/subscriptions/etoc.dtl
http://content.healthaffairs.org/subscriptions/online.shtml
http://content.healthaffairs.org/
http://content.healthaffairs.org/


By Walter J. Koroshetz and Jeremy Brown

NIH: Developing And Funding
Research In Emergency Care And
Training The Next Generation
Of Emergency Care Researchers

ABSTRACT For the best health care to be provided in emergency settings,
it must be based on the best available science. There are about
136 million visits to emergency departments (EDs) in the United States
annually. Many of the nation’s most critically ill patients are first
stabilized and treated in EDs—the point of origin for nearly half of all
medical intensive care unit admissions and a fourth of all surgical
intensive care unit admissions. This article explores the role of the
National Institutes of Health (NIH) in developing and funding research
in emergency care and in training the next generation of emergency care
researchers. Recognizing that effective emergency care research spans
multiple organ systems and disciplines, the NIH established the Office of
Emergency Care Research in December 2011 to facilitate and coordinate
funding opportunities relevant to research and research training in
emergency settings. Because the NIH funds education, basic research, and
large clinical trials, it plays a key role in improving emergency care.

E
ach year approximately 136 million
visits are made to emergency de-
partments (EDs) in the United
States,1 accounting for 11 percent
of all US outpatient visits.2 Many

of the nation’smost critically ill patients are first
stabilized and treated in the ED, which is the
point of origin for nearly half of all medical in-
tensive care unit admissions and 25 percent of
surgical intensive care unit admissions.3 But per-
haps the most surprising fact about EDs is that
(excluding births)more patients are admitted to
the hospital through them than by any other
route.4 This means that the ED is essentially
the front door of the hospital. To ensure that
the best health care is provided in emergency
settings, it must be based on the best available
science.
Recognizing that effective emergency care re-

search spans multiple organ systems and disci-
plines, the National Institutes of Health (NIH)
has a vital role to play in ensuring the quality of

research into emergency care. In this article we
describe the NIH’s role in advancing research in
the emergency setting.

Investigator-Initiated Versus
Federally Initiated Research Agendas
In general, NIH funding can be divided between
investigator-initiated and federally initiated
projects. In the former, it is the community of
clinical providers, basic researchers, and other
academics (often referred to as extramural re-
searchers) who develop the research questions
theywould like to see addressed, and they submit
their ideas as projects for funding. The second
mechanism is one in which an institute or office
at the NIH develops a research agenda (based, to
be sure, on input from the community) and al-
locates funding for grants to extramural inves-
tigators to study it. Extramural research pro-
posals undergo peer review, and the proposals
deemed most competitive are awarded grants.
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These two mechanisms are emphasized to vary-
ing degrees within each of the more than two
dozen offices and institutes at theNIH, butmany
NIH-funded research proposals in emergency
care are investigator driven.
For example, the federally funded Protocol-

ized Care for Early Septic Shock (PROCESS)
study, which is evaluating the role of standard
protocols in the treatment of sepsis, was devel-
oped by a series of investigator-initiated pro-
posals.5 Multicenter studies like PROCESS take
years to perform and are expensive. PROCESS
was first funded by the National Institute of Gen-
eral Medical Sciences in 2006 and has received
$11million in funding since then. This investiga-
tor-driven agenda is likely to continue to lead
federally supported research, so it is incumbent
upon investigators in prehospital settings and
EDs to submit high-quality research proposals.
For some time,however,many emergency care

practitioners felt that their research questions
were not likely to be funded because there was
no office or institute at the NIH with a focused
mission to support their work. This sentiment
was echoed in a 2007 report from the Institute of
Medicine (IOM) that noted that only “0.05 per-
cent of NIH training grants awarded to medical
schools goes to departments of emergency med-
icine—an average of only $51.66 per graduating
resident. In contrast, internal medicine receives
approximately $5,000.00 per graduating resi-
dent.”6 The IOM recommended that the Depart-
ment of Health and Human Services should
study gaps in emergency care research and, spe-
cifically, that it recommend a strategy to fund
emergency care research. This report led to hear-
ings before the House Committee on Oversight
and Government Reform in 2007, which con-
cluded that “the NIH organizational structure
does not facilitate cross cutting topics such as
emergency care research.”7

In response to the IOM report, the NIH con-
vened a series of roundtable meetings in 2007
whose findings were summarized in three ar-
ticles published in 2010.8–10 The Office of Emer-
gency Care Research (OECR) was established in
December 2011 to facilitate and coordinate fund-
ing opportunities relevant to research and re-
search training in the emergency setting. The
office provides a point of contact for those inter-
ested in emergency care research and research
trainingwithin theNIH, the federal government,
and the scientific community. Its first permanent
director was appointed in July 2013.

Goals Of Emergency Care Research
Basic mechanistic research—the study of the
physiological mechanisms underlying normal

and abnormal functions of the human body—
has led to substantial improvements in emergen-
cy care. For example, basic research has led to
promising diagnostic and treatment stratagems
for cardiac and cerebral ischemia, traumatic
brain injury, and sepsis. But research in the
emergency setting is also driven by clinical ob-
servations that raise simple questions. For exam-
ple, can it bedeterminedwho shouldbe admitted
for syncope, a temporary loss of consciousness
caused by low blood pressure? Which one of two
approved and used medications leads to better
outcomes? Can a particular diagnosis be safely
made or excluded without exposure to the radia-
tion from a computed tomography scan?11

Althoughmany of the conditions that are stud-
ied involve critically ill patients, the majority of
ED patients are not critically ill and arrive and
leave on their own.4,12 Nevertheless their care
raises important clinical research questions,
ranging from how to determine the role of anti-
biotics in ear infections to how to determine the
best treatment for cluster headaches.13 Research
that studies patients with urgent (but not criti-
cal) conditions in EDs will lead to improved care
and treatment and has broad implications for
nonemergency care as well.

Research Agenda
Perhaps the most obvious research needs in the
emergency setting are those focused upon im-
proving health outcomes for people with condi-
tions that, if undiagnosed or improperly treated,
will lead tomajor irreversible organ injury over a
short period of time.14 Trauma; ischemia to the
brain, heart, bowel, or lung; hemorrhage; sepsis;
respiratory failure; status epilepticus; and acute
poisoning are examples of these conditions in
which rapid diagnosis and optimal treatment in
the emergency setting can save lives. Research
that tests new diagnostic or treatment strat-
egies—or that compares existing therapies, diag-
nostics, or evidence-based algorithms—can have
profound impact on health care costs and health
outcomes. Because many people with these con-
ditions arrive in EDs via prehospital emergency
medical services (EMS), research that includes
EMS personnel may have important implica-
tions as well. Prehospital research is important
for many reasons. In particular, it can form the
basis of care that is scaled up in disasters when
large numbers of people are injured at the same
time and in a common locale.
The ED should be thought of not only as a

safety net for people with acute illnesses but also
as an opportunity for patient recruitment for a
variety of conditions, life threatening or not. For
example, patients with sickle cell disease are
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cared for by hematologists or internists in their
outpatient practices, but a study of sickle cell
crisis would recruit subjects most quickly in
the ED. Geriatric research can also make use
of the ED: As an indicator of failures in their
medical management, 8 percent of nursing
home residents visit an ED in any three-month
period.15 Since a frequent outcomeof researchon
alternative models of providing chronic care is a
measure of ED use, it seems sensible to more
fully invite those who provide the emergency
care to contribute to the design of these studies.

Rethinking Approaches And Roles
Symptom-Based Medicine The practice of med-
icine is typically based on the process of evaluat-
ing a patient’s signs and symptoms, diagnosing
the problem, and providing treatments that are
designed to show a health benefit. However, the
majority of patients seek care in the ED with
symptoms that may be produced by disorders
in any of several organ systems. For example,
abdominal pain (the most common principal
reason for visiting an ED)16 may be due to viral
gastroenteritis, pneumonia, myocardial ische-
mia, ovarian torsion, mesenteric ischemia, cho-
lecystitis, or another condition. For this reason,
organ-based research that is centered in oneNIH
institute or another is unlikely to address the full
range of conditions that must be considered by
emergency care providers. Results from symp-
tom-based research conducted in emergency de-
partments, with their high patient densities,
would also inform care in other settings, such
as doctor’s offices and clinics.
Role Of The ED EDs have evolved from sites

providing only traditional emergency treatment
into diagnostic centers equipped with sophisti-
cated testing technologies unavailable to many
physicians in a timelymanner.4Many physicians
refer their patients to the ED when a new symp-
tom makes a rapid diagnosis necessary. Thus,
the emergency setting has become a unique lab-
oratory to better understand the value of imag-
ing, point-of-care testing, and biomarker discov-
ery andvalidation,notonly fordiagnosis but also
for risk stratification by illness severity. Because
an emergency evaluation often requires the eval-
uationofmultiple body systems, research results
can be rapidly correlatedwith awide array of test
results. In addition, since diagnoses made in the
ED are amajor determinant of hospitalization in
the United States, the cost-effectiveness of diag-
nostic testing can be measured more easily in
this setting.4

The ED As A Laboratory For Clinical
Research
Testing Treatments There are parallels be-
tween emergency care research needs in areas
of diagnostic testing and research needs when
comparing existing treatments. Because EDs
evaluate a high volume of patients for a variety
of common conditions, a greater use of EDs to
evaluate different treatments could accelerate
the speed of research. In general, patients in
the ED are likely to improve or worsen within
a short period of time. This observation offers
the potential to test clinically discrete outcomes
that are likely to occur with known “event rates.”
In addition to disorder-specific outcomes (such
as myocardial infarction or pneumonia), more-
generic outcomes (such as mortality, hospital
and intensive care unit admission, length of hos-
pitalization, and time to discharge or recovery)
can be evaluated in ED patients. In addition,
research that demonstrates a reduction in the
use of expensive measures, such as computed
tomography or magnetic resonance imaging,
could reduce health care costs and improve pa-
tient satisfaction.
Special Populations One major advantage

of research in the emergency setting is the gen-
eralizability of results to the nation’s larger pop-
ulation. Because EDs are required to evaluate
patients regardless of their ability to pay, under-
served groups and diverse socioeconomic pop-
ulations are more often seen there than in other
medical settings.17 Other special populations—
such as children, who account for about 20 per-
cent of ED visits, and people ages seventy-five
and older, who account for 9 percent of ED
visits4—offer the opportunity to test diagnostic
and therapeutic interventions in populations
along the entire lifespan.

The emergency
medical setting is
often a bridge
between the hospital
and the local
community that it
serves.
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Health Care Systems Research Because the
successful provisionofhealth caredependsupon
health care systems as much as it does upon
health care interventions, this aspect of ED re-
search should be emphasized. The emergency
medical setting is often a bridge between the
hospital and the local community that it serves.
It is a central node in a system that includes
components that deliver patients to EDs (such
as emergency dispatchers, first responders,
physicians’ offices, and community clinics)
and components to which the ED refers patients
for further care (such as observation and critical
care units, operating rooms, hospital wards,
physicians’ offices, and community clinics). In
communities served bymultiple hospitals, a par-
ticular ED is only one of many such nodes. Co-
ordination among EDs is critical to manage pa-
tient flow in a community based on immediate
readiness, bed availability, and access to special-
ty care. These variables suggest that the ED is an
important laboratory for health systems re-
search and that many of the problems in emer-
gency care require systems solutions.

Challenges For Research In The
Emergency Setting
Policymakers and senior researchers face anum-
ber of challenges in efforts to improve the care of
patients requiring emergency evaluation and
treatment and to take advantage of the rich po-
tential for clinical research.

Human Studies Protection One goal of hu-
man studies protection is to ensure that patients
are not coerced into participating in clinical tri-
als and that they are informed in advance of the
risks and benefits of participation. A variety of
unique conditions in the emergency setting con-
spire to make it difficult to achieve this goal. For
example, some conditions require immediate in-
terventions that prevent the patient from giving
informed consent. These include studies involv-
ing treatments for cardiac arrest, major stroke,
traumatic brain injury, andacute respiratory fail-
ure.18 Because of cognitive impairment related to
their emergency conditions, such patients can-
not give meaningful (or sometimes any) in-
formed consent. Frequently, patients arrive
without next of kin, and attempting to make
phone contact with a relative or surrogate for
consent may not be possible under the time con-
straints of the study. Unless solutions to these
challenges can be found, many life-threaten-
ing conditions will be excluded from research
that offers significant chances of improving
outcomes.19

In some studies, an exception from informed
consent canpermit patient enrollment following

community consultation, in which investigators
meet withmembers of the community to explain
the proposed study and to listen to any concerns
raised. Examples of studies exempted from in-
formed consent include those sponsored by the
Resuscitation Outcomes Consortium20 and the
ProTECT3 study, a Phase III clinical trial of pro-
gesterone for treatment of acute traumatic brain
injury.21 However, this is a long and labor-inten-
sive process.22

The proper use of exceptions from informed
consent in emergency care research, the scope of
research that should be excepted, best practices
regarding community consultation, and the pros
and cons of centralized Institutional Review
Boards for emergency care research are some
of the issues under active discussion. A related
issue concerns research involving disasters, in
which local hospital review boards might not be
functioning or in which important studies fo-
cused on the early response to the disasterwould
be precluded by the delay in submitting, review-
ing, and approving research protocols.23 Innova-
tions in current approval processes areneeded to
enable ethical human studies research involving
disasters and mass-casualty events to improve
the care of future victims.
Research Infrastructure Needs Oneof the

most challenging aspects of emergency care re-
search is the unpredictable nature of the patient
flow, combined with the need to enroll patients
quickly after their arrival. Unlike patients who
can be enrolled into research protocols during a
scheduled visit, EDpatients arrivewithoutwarn-
ing. The support staff needed to enroll patients
in the EDmust be available around the clock, but
this is expensive, and few facilities canafford this
kindof research infrastructure.Nevertheless, for
those sites that do have the necessary research
support, high patient volumes, and the relatively
rapid rate of change in patient status make the
ED and critical care unit rich environments in
which to make new observations, test hypothe-
ses, and integrate findings into clinical care.
Some infrastructure needs are generic to clini-

cal research, such as the availability of investi-
gators, clinical coordinators, research analysts,
research space for personnel and data and speci-
men processing and storage, biostatistics, and
research design expertise. The degree to which
clinical research laboratories can be developed
in emergency settings will depend in large part
on steady funding. However, it is conceivable
that over time, research funds from a variety
of federal, state, and private sources could pro-
vide the infrastructure needed to support proj-
ects spanning a wide spectrum of disorders.
As is often the case with clinical uncertainty,

questions involving emergency care can best be
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addressed through teams of investigators. Emer-
gency care research networks have already been
established by the NIH and other federal agen-
cies to provide infrastructure on a national scale.
Clinical Translational Science Awards (CTSAs),
in which major academic institutions work to
accelerate thedevelopmentof basic research into
treatments for patients, are another important
investment by the NIH in the clinical research
infrastructure. These awards are currently avail-
able at sixty centers throughout the country, and
an emergency research CTSA interest group has
been organized to facilitate high-quality, multi-
site emergency care research that leverages the
considerable resources of the CTSAs.24,25

Meaningful Endpoints Another challenge,
although certainly not unique to emergency care
settings, is theneed to collect clinicallymeaning-
ful outcomes, as opposed to process outcomes,
such as length-of-stay or changes in blood
markers. Clinical research has its greatest value
if it can inform those practices most associated
with a return to health, and the inclusion of
validatedmeasurements of functional outcomes,
patient-reported outcomes, and disease-specific
severity rating scales will elevate the health im-
pact of the research.26 This requires either direct
patient follow-up or close ties to generalists and
subspecialists who treat patients in follow-up
clinics. Many emergency care research projects
are therefore inherently multidisciplinary, and
they require the development of working rela-
tionships throughout themedical systembeyond
the ED or critical care unit.
Electronic Data Collection With the

growth of electronic health records, there is
great interest in research in which data are ex-
tracted from medical records generated in the
course of usual practice. Such data have allowed
researchers to analyze a number of important
areas in the delivery of emergency care.27 How-
ever, to optimize their utility for clinical re-
search, data need to be collected in a form that
can answer specific questions, and this requires
the use of common data elements to describe
conditions, treatments, diagnostic test results,
and clinical outcomes. To enable multicenter re-
search on large numbers of patients, there is a
need for searchable electronic data stripped of
patient-identifiable information with a high rate
of interrater and interinstitution reliability. Sev-
eral projects currently supported by the NIH are
examining the best way to standardize common
data elements, and this will have a great impact
on future research based on electronic records.
Research Staffing Needs Advances in the

careof suchdisparate clinical conditions as acute
myocardial infarction, acute stroke, trauma, and
meningitis have come from major research in-

vestments in emergency care research. But as
emergency care research continues to develop
and grow, attention should be placed on the de-
velopment of the next generation of researchers.
Formal research training is widely available,
through CTSAs, established research programs
in related areas ofmedicine or surgery, ormaster
of public health degree programs. To take advan-
tage of available training opportunities, the
emergency medical community must recruit
and support young investigators dedicated to
research careers from a variety of medical, nurs-
ing, paramedic, and allied fields.

Federal Funding For Research In The
Emergency Setting
Training Recognizing the need to train the next
generation of emergency care researchers, NIH’s
National Heart, Lung, and Blood Institute has
supported six Research Career Development
Programs in Emergency Medicine (K12 pro-
grams) since 2011.28 However, these programs
will need to demonstrate significant research
accomplishments to compete successfully for re-
newed funding.
Junior emergency care researchers outside of

these programs can also compete for career de-
velopment awards, but they face the challenge of
competing with clinicians whose specialties are
more naturally aligned with the awarding NIH
institutes.More commonly, support in these ear-
ly stages comes from non-NIH funding sources,
such as nonprofit organizations, professional
societies, universities, or departments of emer-
gency medicine.
The National Institute of Neurological Disor-

ders and Stroke’s R25 program supports neuro-
science research training of residents in various
disciplines (including emergency medicine),
which can include a second year of research sup-
port after residency. The Office of Emergency
Care Research advocates for gifted trainees with

The missions of many
funding agencies can
be advanced by a
powerful emergency
care research
infrastructure.

Research Agenda

2190 Health Affairs December 2013 32: 12

at NIH Library
 on December 8, 2014Health Affairs by content.healthaffairs.orgDownloaded from 

http://content.healthaffairs.org/


research questions in emergency care that span
the missions of more than one NIH institute,
regardless of the trainee’s clinical or research
background.

Networks And Research Funding Because
the emergency setting is such a convergence
point for health care, themissions ofmany fund-
ing agencies can be advanced by a powerful
emergency care research infrastructure. One ex-
ample of this infrastructure is the Neurological
Emergency Treatment Trials Network, funded
though the National Institute of Neurological
Disorders and Stroke, which conducts large tri-
als on diseases of and injuries to the nervous
system. Another example is the National Heart,
Lung, and Blood Institute, which funds the Re-
suscitationOutcomeConsortium for prehospital
emergency research.
But the NIH is not the only federal agency that

supports research in emergency care. The Agen-
cy for Healthcare Research and Quality (AHRQ)
has also funded several research projects that
address this area.29 AHRQ also sponsors an im-
portant group of databases under theHealthcare
Cost and Utilization Project, among them the
Nationwide Emergency Department Sample—a
database that yields national estimates of ED
visits—and the State Emergency Department
Databases—which contain information from
hospital-affiliated EDs for visits that do not re-

sult in hospitalizations.30 Like the NIH, AHRQ
also provides career development grants for
young investigators and institutional training
grants.
The Patient-CenteredOutcomeResearch Insti-

tute (PCORI) is a relatively new health care fund-
ing agency that focuses on comparative effective-
ness research—a high priority for emergency
medicine.31 PCORI has recently funded seventy-
one awards totaling more than $114 million over
three years, including studies examining ED de-
cisionmaking involving patients with chest pain
and children with head trauma, and decision
making within trauma care systems. PCORI
has also recently funded a National Patient-
Centered Clinical Research Network.
Overall Funding Picture Prior to the estab-

lishment of the Office of Emergency Care Re-
search, there was little evaluation of the priori-
ties andoverall amounts ofNIH fundingdirected
to this area. This lack is perhaps best exemplified
by the Research, Condition, and Disease Catego-
rization (RCDC)process, a computerized system
that the NIH uses to categorize and report fund-
ing for each of more than 200 categories of dis-
eases, conditions, and research areas. However,
there is noRCDC code for emergency care, which
makes it challenging to determine the amount of
funding and the areas to which emergency care
research resources are being channeled. Creat-
ing a computerized way to measure the amount
of NIH funding for emergency care research is a
major priority of the Office of Emergency Care
Research.

Conclusion
Prehospital emergency medical systems, inpa-
tient critical care units, and emergency depart-
ments represent real-world laboratories for test-
ing both simple and complex health care
interventions.With the establishment of its Of-
fice of Emergency Care Research, the NIH will
play an increasingly major role in clinical re-
search, large-scale clinical trials, and the educa-
tion of researchers in emergency care, all of
which are vital to the improvement of the na-
tion’s health. ▪

Creating a
computerized way to
measure the amount
of NIH funding for
emergency care
research is a major
priority.

December 2013 32:12 Health Affairs 2191

at NIH Library
 on December 8, 2014Health Affairs by content.healthaffairs.orgDownloaded from 

http://content.healthaffairs.org/


NOTES

1 Hing E, Bhuiya F. Wait time for
treatment in hospital emergency
departments: 2009. Hyattsville
(MD): National Center for Health
Statistics; 2012 Aug [cited 2013
Nov 13]. (NCHS Data Brief 102).
Available from: http://www.cdc.gov/
nchs/data/databriefs/db102.pdf

2 Pitts SR, Carrier ER, Rich EC,
Kellermann AL. Where Americans
get acute care: increasingly, it’s not
at their doctor’s office. Health Aff
(Millwood). 2010;29(9):1620–9.

3 Kohn R, Harhay MO, Cooney E,
Small DS, Halpern SD. Do windows
or natural views affect outcomes or
costs among patients in ICUs? Crit
Care Med. 2013;41(7):1645–55.

4 Morganti KG, Bauhoff S, Blanchard
JC, Abir M, Iyer N, Smith AC, et al.
The evolving role of emergency de-
partments in the United States.
Santa Monica (CA): RAND Corpo-
ration; 2013.

5 National Institutes of Health. Re-
search Portfolio Online Reporting
Tools: project information: Proto-
colized Care for Early Septic Shock
(PROCESS) [Internet]. Bethesda
(MD): NIH; [cited 2013 Nov 13].
Available from: http://project
reporter.nih.gov/project_info_
description.cfm?aid=7939881&
icde=17898286&ddparam=&
ddvalue=&ddsub=&cr=15&csb=
default&cs=ASC

6 Institute of Medicine. Hospital-
based emergency care: at the
breaking point. Washington (DC):
National Academies Press;
2007. p. 12.

7 Committee on Oversight and Gov-
ernment Reform. The government’s
response to the nation’s emergency
room crisis [Internet]. Washington
(DC): House of Representatives;
2007 Jun 22 [cited 2013 Nov 7].
Available from: http://oversight-
archive.waxman.house.gov/story
.asp?ID=1363

8 Kaji AH, Lewis RJ, Beavers-May T,
Berg R, Bulger E, Cairns C, et al.
Summary of NIH Medical-Surgical
Emergency Research Roundtable
held on April 30 to May 1, 2009. Ann
Emerg Med. 2010;56(5):522–37.

9 D’Onofrio G, Jauch E, Jagoda A,
Allen M, Anglin D, Barsan WG, et al.
NIH Roundtable on Opportunities to
Advance Research on Neurologic
and Psychiatric Emergencies. Ann
Emerg Med. 2010;56(5):551–64.

10 Cairns CB, Maier RV, Adeoye O,
Baptiste D, Garsan WG, Blackbourne
L, et al. NIH Roundtable on Emer-
gency Trauma Research. Ann Emerg
Med. 2010;56(5):538–50.

11 Perry JJ, Stiell IG, Sivilotti ML,
Bullard MJ, Hohl CM, Sutherland J,

et al. Clinical decision rules to rule
out subarachnoid hemorrhage for
acute headache. JAMA. 2013;
310(12):1248–55.

12 Gindi RM, Cohen RA, Kirzinger WK.
Emergency room use among adults
aged 18–64: early release of esti-
mates from the National Health In-
terview Survey, January–June 2011.
Hyattsville (MD): National Center
for Health Statistics; 2012.

13 Friedman BW, Esses D, Solorzano C,
Dua N, Greenwald P, Radulescu R,
et al. A randomized controlled trial
of prochlorperazine versus meto-
clopramide for treatment of acute
migraine. Ann Emerg Med. 2008;
52(4):399–406.

14 Kellermann AL. Consilience. Ann
Emerg Med. 2010;56(5):568–70.

15 Caffrey C. Potentially preventable
emergency department visits by
nursing home residents: United
States 2004. Hyattsville (MD): Na-
tional Center for Health Statistics;
2010. (Report No. 33).

16 National Center for Health Statistics.
National Hospital Ambulatory Med-
ical Care Survey: 2010 emergency
department summary tables [Inter-
net]. Hyattsville (MD): NCHS; [cited
2013 Nov 7]. Available from: http://
www.cdc.gov/nchs/data/ahcd/
nhamcs_emergency/2010_ed_
web_tables.pdf

17 Tang N, Stein J, Hsia RY, Maselli JH,
Gonzales R. Trends and character-
istics of US emergency department
visits, 1997–2007. JAMA. 2010;
304(6):664–70.

18 Wright DG, Clark PL, Pentz R,
Hertzberg V, Kellermann AL. En-
rolling subjects by exception from
consent versus proxy consent in
trauma care research. Ann Emerg
Med. 2008;51(4):355–60.

19 Schmidt TA, Salo D, Hughes JA,
Abbott JT, Geiderman JM, Johnson
CX, et al. Confronting the ethical
challenges to informed consent in
emergency medicine research. Acad
Emerg Med. 2004;11(10):1082–9.

20 Tisherman SA, Powell JL, Schmidt
TA, Aufderheide TP, Kudenchuk PJ,
Spence J, et al. Regulatory chal-
lenges for the resuscitation out-
comes consortium. Circulation.
2008;118(15):1585–92.

21 Wright DW, Kellermann AL,
Hertzberg VS, Clark PL, Frankel M,
Goldstein FC, et al. ProTECT: a
randomized clinical trial of proges-
terone for acute traumatic brain in-
jury. Ann Emerg Med. 2007;49(4):
391–402.

22 Mosesso VN, Brown LH, Greene HL,
Schmidt TA, Aufderheide TP, Sayre
MR, et al. Conducting research using
the emergency exception from in-

formed consent: the Public Access
Defibrillation (PAD) Trial experi-
ence. Resuscitation. 2004;61(1):
29–36.

23 Timbie JW, Ringel JS, Fox DS,
Pillemer F, Waxman DA, Moore M,
et al. Systematic review of strategies
to manage and allocate scarce
resources during mass casualty
events. Ann Emerg Med. 2013;
61(6):677–89.

24 Hollander JE, Gaulton GN, Courtney
DM, Lewis RJ, Lowe RA, Becker MO,
et al. Facilitating emergency care
research networks: integration into
the Clinical Translational and Sci-
ence Award (CTSA) infrastructure.
Acad Emerg Med. 2009;16(10):
1005–9.

25 Nishijima DK, Haukoos JS, Newgard
CD, Staudenmayer K, White N,
Slattery D, et al. Variability of ICU
use in adult patients with minor
traumatic intracranial hemorrhage.
Ann EmergMed. 2013;61(5):509–17.

26 Cella D, Riley W, Stone A, Rothrock
N, Reeve B, Yount S, et al. The Pa-
tient-Reported Outcomes Measure-
ment Information System (PROMIS)
developed and tested its first wave of
adult self-reported health outcome
item banks: 2005–2008. J Clin Epi-
demiol. 2010;63(11):1179–94.

27 Healthcare Cost and Utilization
Project. HCUP Statistical Briefs:
emergency departments [Internet].
Rockville (MD): Agency for Health-
care Research and Quality; [cited
2013 Nov 7]. Available from: http://
www.hcup-us.ahrq.gov/reports/
statbriefs/sb_emergency.jsp

28 National Heart, Lung, and Blood
Institute. Research Career Develop-
ment Programs in Emergency Med-
icine (K12) [Internet]. Bethesda
(MD): NHLBI; [cited 2013 Nov 7].
Available from: http://www.nhlbi
.nih.gov/funding/training/
redbook/k12-emmed.htm

29 Mutter R, Clancy C. Investing in
emergency medicine to improve
health care for all Americans: the
role of the Agency for Healthcare
Research and Quality. Ann Emerg
Med. 2013 Jul 18. [Epub ahead
of print].

30 Owens PL, Barrett ML, Gibson TB,
Andrews RM, Weinick RM, Mutter
RL. Emergency department care in
the United States: a profile of na-
tional data sources. Ann EmergMed.
2010;56(2):150–65.

31 Selby JV, Beal AC, Frank L. The Pa-
tient-Centered Outcomes Research
Institute (PCORI) national priorities
for research and initial research
agenda. JAMA. 307(15):1583–4.

Research Agenda

2192 Health Affairs December 2013 32: 12

at NIH Library
 on December 8, 2014Health Affairs by content.healthaffairs.orgDownloaded from 

http://content.healthaffairs.org/

