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Abstract
The subspecialty of international emergency medicine (IEM) continues to grow within the United States,
just as the specialty of emergency medicine (EM) continues to spread to both developed and developing
countries around the world. One of the greatest obstacles, however, faced by IEM researchers and practitioners alike, remains the lack of a high-quality, consolidated, and easily accessible evidence-base of literature. In response to this perceived need, members of the Emergency Medicine Resident Association
(EMRA) International Emergency Medicine Committee, in conjunction with members of the Society for
Academic Emergency Medicine (SAEM) International Health Interest Group, have embarked on the task
of creating a recurring review of IEM literature. This publication represents the third annual review,
covering the top 30 IEM research articles published in 2007. Articles were selected for the review
according to explicit, predetermined criteria that included both methodologic quality and perceived
impact of the research. It is hoped that this annual review will act as a forum for disseminating best
practices, while also stimulating further research in the field of IEM.
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T

his past year has seen many important developments in the field of international emergency
medicine (IEM). This February, the Medical Council of India officially recognized the specialty of emergency medicine (EM), adding the world’s second most
populous country to the list of more than 30 nations that
currently allow physicians to become board-certified in
the specialty.1 Interest among emergency physicians
(EPs) and residents in the field of IEM continues to grow,
as evidenced by the fact that the IEM sections and committees of the American College of Emergency Physicians (ACEP), the Society for Academic Emergency
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dents Association (EMRA) all boast the highest membership of any section or committee within their respective
organizations. Finally, the series of cyclones and hurricanes that killed thousands and displaced millions of
people in South Asia, East Africa, and Central America
over the past year remind us of the continued need for
improved international disaster and humanitarian
response.
As interest in EM continues to grow around the
world, and as IEM continues to flourish as its own subspecialty in the United States, the need for more and
better-quality IEM research is more urgent than ever.
Recognizing this need, EMRA IEM Committee, with
mentorship from members of the SAEM International
Interest Group, developed an annual review of the IEM
literature. This review, now in its third year, compiles a
diverse array of articles, drawn from a variety of different fields and encompassing several languages, that
have the potential to impact some aspect of IEM. This
review is not intended to serve as a systematic review
for clinical guidance, nor is it a comprehensive repository of all literature relevant to IEM. Instead, we hope
that it will assist IEM academics and practitioners
alike to stay up to date on the latest research in the
field, while also spurring ideas for further research and
collaboration.

ª 2008 by the Society for Academic Emergency Medicine
doi: 10.1111/j.1553-2712.2008.00222.x

ACAD EMERG MED • September 2008, Vol. 15, No. 9

•

www.aemj.org

One of the most difficult aspects of conducting a
review of the IEM literature remains defining the
boundaries of the field. We included topics falling into
one of two categories: development of emergency medical care systems in both developed and developing
nations and provision of direct patient care during
humanitarian and disaster relief efforts. Emergency
medical care development encompasses clinical, educational, and systems components at both the national
and the local levels. Included within this rubric are
efforts as diverse as developing a national disaster relief
plan, creating a citywide emergency medical services
(EMS) system, and training rural health practitioners to
provide basic emergency services. The field of humanitarian relief also encompasses several different
domains, including disaster assessment, organizational
response, treatment guidelines, mitigation, and ongoing
monitoring. We also include articles related to preparation for and response to disease outbreaks and issues
relating to the management and provision of services in
refugee camps.
METHODS
Based on our prior experience and comments from
readers, we updated our list of search terms for our
2007 review. Similar to prior years, our search included
both a list of ‘‘international’’ terms, including world
health, developing countries, international, global, tropical medicine, third world, middle income countries, and
low income countries, and a set of ‘‘emergency’’ terms,
including emergency medicine, emergency medical services, prehospital, acute disease, critical illness, emergencies, wounds and injuries, relief work, rescue work,
disasters, refugees, disease outbreaks, multiple trauma,
triage, humanitarian, war, vulnerable populations, conflict, and emergency treatment. We performed an Ovid
search of Medline for articles published in 2007 containing at least one ‘‘international’’ term and one
‘‘emergency’’ term. We limited our search to articles
published in English, French, German, or Spanish,
based on the language capabilities of our team of
reviewers. The search produced 865 articles, of which
822 were in English, 21 were in French, 16 were in
German, and 6 were in Spanish.
The 865 citations were divided up among our 14
reviewers, with each citation and abstract reviewed by
at least 2 reviewers. Eighty-one articles deemed by at
least 1 reviewer to be relevant to the field of IEM were
abstracted for full text review. In addition, our reviewers performed a hand search of all the articles published in Academic Emergency Medicine, Annals of
Emergency Medicine, Emergency Medicine Journal, the
European Journal of Emergency Medicine, and the
Journal of Emergency Medicine, in 2007. The hand
search identified 23 additional articles relevant to the
field of IEM, for a total of 104 articles selected for full
review.
Each article selected for full text review was read by
two separate reviewers and graded based on a set of
eight predetermined criteria, including five methodologic criteria and three impact criteria used in our prior
reviews (Table 1). For original research articles and
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Table 1
Review Criteria
Quality
Study objective
Study design

Quality control

Data analysis

Research ethics

Importance
Overall significance

External validity

Likely impact

Did the study authors develop a
clear hypothesis or purpose prior
to undertaking the study?
Was it an observational study ⁄
randomized controlled trial or a
cross-sectional survey? Were
random samples or convenience
samples used?
Were routine quality control
checks performed on the data?
Do the methods specify how study
staff were trained?
Were the correct statistical tests
used to analyze the data and
were the results statistically
significant?
Was the study approved by a
local ⁄ international institutional
review board? Did it follow
standard ethical practices (i.e.,
Declaration of Helsinki)?
Was the study objective
meaningful? Were the differences
measured ‘‘clinically significant’’
in the population studied?
Would the results and conclusions
of the article likely apply to a
diverse range of international
settings?
Would the conclusions of this
article, if widely publicized, be
likely to affect IEM practice?

IEM = international emergency medicine.

meta-analyses, the reviewers gave each article a score
of 1–5 for each of the predetermined criteria, for a
maximum score of 40. To adjust for the fact that nonoriginal research articles had lower scores than original
research articles, because several of the methodologic
criteria did not apply to nonoriginal research articles,
we calculated an average percentage score for each
article by dividing the average total score for the article
by the maximum possible points for the article type.
The total scores for each article from each of the two
separate reviewers were averaged together to create an
average total score for each article
For our final review, we chose to include articles with
an average percentage score of 70% or greater. Thirty
articles met this criterion and were formally reviewed
by both an EM resident with international experience
and a faculty editor with extensive knowledge and
experience in the field of IEM.
RESULTS
The results of our IEM literature review are presented
in Table 2.2–31 The articles are listed alphabetically by
the name of the lead author. An annotated bibliography, including a summary and critical analysis of each
article, can be found in Data Supplement S1, available
as supporting information in the online version of this
paper.
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Table 2
Top 30 IEM Articles of 2007
Author

Title

Alagappan et al.

6

13

Beck-Razi et al.

Blackwell and Bosse12
Cherpitel18
19

de Guzman et al.

Diez Roux et al.20
21

El-Chemaly et al.
Eytan et al.14
Garfield11
Gomez et al.8
Handel et al.22
Hiltunen et al.23
Hsieh et al15
Hupert et al.16
Jang et al.24
25

Larrance et al.

Laverick et al.9
2

Lerner et al.
Morse17

Nicholl et al.26
Roudsari et al.3
27

Rutland-Brown et al.
Savadogo et al.28
Schreiber et al.29
30

Singer et al.
Telford and Cosgrave7
Ungchusak et al.31
Vanholder et al.10
4

Walker et al.

Wilson and Itagaki5

International emergency medicine and the role for
academic emergency medicine.
The utility of focused assessment with sonography
for trauma as a triage tool in multiple-casualty
incidents during the second Lebanon war.
Use of an innovative design mobile hospital in the
medical response to Hurricane Katrina.
Alcohol and injuries: a review of international
emergency room studies since 1995.
A survey of the use of foreign-purchased
medications in a border community emergency
department patient population.
Intraurban variations in adult mortality in a large
Latin American city.
Hospital admissions after pediatric trauma in a
developing country: from falls to landmines.
Transcultural validity of a structured diagnostic
interview to screen for major depression and
posttraumatic stress disorder among refugees.
Measuring humanitarian emergencies.
Management and analysis of out-of-hospital
health-related responses to simultaneous railway
explosions in Madrid, Spain.
Improving rural access to emergency physicians.
Prehospital emergency care and medical
preparedness for the 2005 World Championship
Games in Athletics in Helsinki.
Impact of quarantine on the 2003 SARS outbreak:
a retrospective modeling study.
Anticipating demand for emergency health
services due to medication-related adverse events
after rapid mass prophylaxis campaigns.
Can the Broselow tape be used to estimate weight
and endotracheal tube size in Korean children?
Health status among internally displaced persons
in Louisiana and Mississippi travel trailer parks.
Asian earthquake: report from the first volunteer
British hospital team in Pakistan.
A comprehensive framework for determining the
cost of an EMS system.
Global infectious disease surveillance and health
intelligence.
The relationship between distance to hospital and
patient mortality in emergencies: an observational
study.
International comparison of prehospital trauma care
systems.
Traumatic brain injuries after mass-casualty
incidents: lessons from the 11 September 2001
World Trade Center attacks.
Management of severe acute malnutrition in an
urban nutritional rehabilitation center in Burkina
Faso.
Early predictors of massive transfusion in combat
casualties.
Medical lessons from terror attacks in Israel.
The international humanitarian system and the 2004
Indian Ocean earthquake and tsunamis.
The need for global planned mobilization of
essential medicine: lessons from a massive Thai
botulism outbreak.
Earthquakes and crush syndrome casualties:
lessons learned from the Kashmir disaster.
Trends and challenges in international pediatric
emergency medicine.
Characteristics and trends of published emergency
medicine research.

Journal

Location

Acad Emerg Med

International

J Ultrasound Med

Lebanon

Ann Emerg Med

United States

Drug Alcohol Rev

Multiple

J Emerg Med

United States

J Urban Health

Argentina

Int J Inj Contr Saf Promot

Lebanon

J Nerv Ment Dis

Switzerland

Disaster Med Public Health Prep
Eur J Emerg Med

International
Spain

Acad Emerg Med
Prehosp Disaster Med

United States
Finland

J Theor Biol

Taiwan

Acad Emerg Med

International

Acad Emerg Med

Korea

Ann Emerg Med

United States

Emerg Med J

Pakistan

Ann Emerg Med

International

Health Aff. (Millwood)

International

Emerg Med J

United Kingdom

Injury

Multiple

Prehosp Disaster Med.

United States

Rev Epidemiol Sante
Publique

Burkina Faso

J Am Coll Surg

Iraq

J Emerg Med
Disasters

Israel
Multiple

Bull World Health Organ

Thailand

Kidney Int

Pakistan

Curr Opin Pediatr

International

Acad Emerg Med

International

EMS = emergency medical services; SARS = severe acute respiratory syndrome.

ACAD EMERG MED • September 2008, Vol. 15, No. 9

•

www.aemj.org

DISCUSSION
The 30 articles chosen for this year’s review represent
the full diversity of topics included within the rubric of
IEM. They come from more than a dozen different
countries and were published in a wide variety of journals spanning the medical and public health literature.
Reading carefully through the list, however, a few
coherent themes seem to emerge, including the development of EM and out-of-hospital systems, the delivery
of humanitarian aid during natural disasters, and the
use of computer modeling as a tool for outbreak planning.
Several articles focused on the development of EM
and EMS around the world. Lerner et al.2 devise a
model for estimating the cost of introducing an EMS
system into a country, while Roudsari et al.3 attempt to
compare outcomes between countries utilizing a physician-based EMS system and those utilizing an advanced
cardiac life support–trained paramedic-based EMS system. Walker et al.4 focus on the development of international pediatric emergency medicine, a field still in its
infancy throughout most of the world. Wilson and
Itagaki5 evaluate the international EM literature itself,
estimating the relative proportion of EM research published in various countries and types of journals, as well
as common (and uncommon) funding sources of EM
research. Finally, Alagappan et al.6 provides a commentary on how academic EPs can best aid their colleagues
around the world in developing the specialty.
Several authors turn a critical eye toward the field of
humanitarian relief, analyzing the performance of the
humanitarian community in several recent disasters
and offering prescriptions for improvement. Telford
and Cosgrave7 provide a critical evaluation of the
humanitarian relief provided during the 2004 Indian
Ocean Tsunami, noting several important deficiencies
in the international response. Gomez et al.8 gathered
together a panel of firsthand responders to the March
2004 Madrid terrorist bombings, to rate the quality
of 13 different aspects of the care provided. Finally,
Laverick et al.9 and Vanholder et al.10 each discuss
issues related to the 2006 Pakistan earthquake from the
point of view of two different international response
teams providing assistance on the ground.
A number of articles focus on the development of
new tools that can be used to aid providers during
disasters and complex emergencies. To more systematically evaluate and rate disasters or complex emergencies, Garfield11 created a scoring system based on
four epidemiologic variables that can be used to
objectively rate the humanitarian need, providing policy-makers with a better way to apportion limited
humanitarian aid resources. Blackwell and Bosse12
describe an innovatively designed mobile hospital that
was able to respond to the variety of health needs in
the aftermath of Hurricane Katrina. Eytan et al.14 provide transcultural validation of an instrument developed to detect major depression and post traumatic
stress disorder in disaster survivors, while Beck-Razi
et al.13 discuss the use of ultrasound as a triage tool
for mass casualty incidents during the second IsraeliLebanon war.
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Two studies use computer modeling as a tool for
investigating the effects of an infectious disease outbreak. Hsieh et al.15 model the effects different quarantine strategies would have had on the 2003 severe acute
respiratory syndrome (SARS) outbreak in Taiwan;
Hupert et al.16 estimate the expected demand for emergency health services due to an anticipated mass
prophylaxis campaign in the wake of an anthrax or
smallpox outbreak. Finally, Morse17 provides an overview of the currently operating global infectious disease
surveillance systems, noting a variety of deficiencies in
these systems that might leave populations vulnerable
in the setting of an outbreak.
CONCLUSIONS
The studies included in our review span the breadth
and depth of the burgeoning new field of IEM.
Although not intended to be a complete repository of
all the important IEM literature, we anticipate that our
review will provide IEM practitioners with information
on the most recent evidence in their field and IEM academics with ideas for new research and collaboration.
References
1. David S. Recognition of EM in India. Newsletter of
the International Emergency Medicine Special
Interest Group of ACEM. 2008; 4:13.
2. Lerner EB, Nichol G, Spaite DW, Garrison HG,
Maio RF. A comprehensive framework for determining the cost of an emergency medical services
system. Ann Emerg Med. 2007; 49:304–13.
3. Roudsari BS, Nathens AB, Cameron P, et al.
International comparison of prehospital trauma
care systems. Injury. 2007; 38:993–1000.
4. Walker DM, Tolentino VR, Teach SJ. Trends and
challenges in international pediatric emergency
medicine. Curr Opin Pediatr. 2007; 19:247–52.
5. Wilson MP, Itagaki MW. Characteristics and trends
of published emergency medicine research. Acad
Emerg Med. 2007; 14:635–40.
6. Alagappan K, Schafermeyer R, Holliman CJ, et al.
International emergency medicine and the role for
academic emergency medicine. Acad Emerg Med.
2007; 14:451–6.
7. Telford J, Cosgrave J. The international humanitarian system and the 2004 Indian Ocean earthquake
and tsunamis. Disasters. 2007; 31:1–28.
8. Gomez AM, Dominguez CJ, Pedrueza CI, Calvente
RR, Lillo VM, Canas JM. Management and analysis
of out-of-hospital health-related responses to simultaneous railway explosions in Madrid, Spain. Eur J
Emerg Med. 2007; 14:247–55.
9. Laverick S, Kazmi S, Ahktar S, et al. Asian earthquake: report from the first volunteer British hospital team in Pakistan. Emerg Med J. 2007; 24:543–6.
10. Vanholder R, van der Tol A, De Smet M, et al.
Earthquakes and crush syndrome casualties:
lessons learned from the Kashmir disaster. Kidney
Int. 2007; 71:17–23.
11. Garfield R. Measuring humanitarian emergencies.
Disaster Med Public Health Prep. 2007; 1:110–6.

864

12. Blackwell T, Bosse M. Use of an innovative design
mobile hospital in the medical response to Hurricane Katrina. Ann Emerg Med. 2007; 49:580–8.
13. Beck-Razi N, Fischer D, Michaelson M, Engel A,
Gaitini D. The utility of focused assessment with
sonography for trauma as a triage tool in multiplecasualty incidents during the second Lebanon war.
J Ultrasound Med. 2007; 26:1149–56.
14. Eytan A, Durieux-Paillard S, Whitaker-Clinch B,
Loutan L, Bovier PA. Transcultural validity of a
structured diagnostic interview to screen for major
depression and posttraumatic stress disorder
among refugees. J Nerv Ment Dis. 2007; 195:723–8.
15. Hsieh YH, King CC, Chen CW, Ho MS, Hsu SB,
Wu YC. Impact of quarantine on the 2003 SARS
outbreak: a retrospective modeling study. J Theor
Biol. 2007; 244:729–36.
16. Hupert N, Wattson D, Cuomo J, Benson S. Anticipating demand for emergency health services due
to medication-related adverse events after rapid
mass prophylaxis campaigns. Acad Emerg Med.
2007; 14:268–74.
17. Morse SS. Global infectious disease surveillance
and health intelligence. Health Aff (Millwood). 2007;
26:1069–77.
18. Cherpitel CJ. Alcohol and injuries: a review of
international emergency room studies since 1995.
Drug Alcohol Rev. 2007; 26:201–4.
19. de Guzman GC, Khaleghi M, Riffenberg RH, Clark
RF. A survey of the use of foreign-purchased medications in a border community emergency department patient population. J Emerg Med. 2007;
33:213–21.
20. Diez Roux AV, Green Franklin T, Alazraqui M,
Spinelli H. Intraurban variations in adult mortality
in a large Latin American city. J Urban Health.
2007; 84:319–33.
21. El-Chemaly SY, Akkary G, Atoui M, Musharrafieh U,
Taha-Assad M, Tamim H. Hospital admissions after
paediatric trauma in a developing country: from falls
to landmines. Int J Inj Contr Saf Promot. 2007;
14:131–4.
22. Handel DA, Hedges JR. Improving rural access to
emergency physicians. Acad Emerg Med. 2007;
14:562–5.
23. Hiltunen T, Kuisma M, Maatta T, et al. Prehospital
emergency care and medical preparedness for the
2005 World Championship Games in Athletics in
Helsinki. Prehosp Disaster Med. 2007; 22:304–11.
24. Jang HY, Shin SD, Kwak YH. Can the Broselow
tape be used to estimate weight and endotracheal
tube size in Korean children? Acad Emerg Med.
2007; 14:489–91.
25. Larrance R, Anastario M, Lawry L. Health status
among internally displaced persons in Louisiana
and Mississippi travel trailer parks. Ann Emerg
Med. 2007; 49:590–601.
26. Nicholl J, West J, Goodacre S, Turner J. The relationship between distance to hospital and patient
mortality in emergencies: an observational study.
Emerg Med J. 2007; 24:665–8.
27. Rutland-Brown W, Langlois JA, Nicaj L, Thomas
RG Jr, Wilt SA, Bazarian JJ. Traumatic brain inju-

Levine et al.

28.

29.

30.

31.

•

IEM LITERATURE REVIEW FOR 2007

ries after mass-casualty incidents: lessons from the
11 September 2001 World Trade Center attacks.
Prehosp Disaster Med. 2007; 22:157–64.
Savadogo L, Zoetaba I, Donnen P, Hennart P,
Sondo BK, Dramaix M. [Management of severe
acute malnutrition in an urban nutritional rehabilitation center in Burkina Faso]. Rev Epidemiol Sante
Publique. 2007; 55:265–74.
Schreiber MA, Perkins J, Kiraly L, Underwood S,
Wade C, Holcomb JB. Early predictors of massive
transfusion in combat casualties. J Am Coll Surg.
2007; 205:541–5.
Singer AJ, Singer AH, Halperin P, Kaspi G, Assaf J.
Medical lessons from terror attacks in Israel.
J Emerg Med. 2007; 32:87–92.
Ungchusak K, Chunsuttiwat S, Braden C, et al. The
need for global planned mobilization of essential
medicine: lessons from a massive Thai botulism outbreak. Bull World Health Organ. 2007; 85:238–40.

APPENDIX A
EMRA International Emergency Medicine Literature
Review Group Members:
Adam C. Levine, MD, MPH, Mark Foran, MD,
Stephanie Rosborough, MD, MPH, Department of
Emergency Medicine, Brigham and Women’s Hospital,
Boston, MA
Joseph Becker, MD, Department of Emergency Medicine, Yale University, New Haven, CT
Suzanne Lippert, MD, Department of Emergency Medicine, Alameda County Medical Center, Oakland, CA
Kris Arnold, MD, MPH, ArLac Health Services,
Boston, MA
Ashish Goel, MD, Department of Medicine, All India
Institute of Medical Sciences, Delhi, India
C. Ryan Keay, MD, Zachary D. Tebb, MD, Department of Emergency Medicine, Denver Health Medical
Center, Denver, CO
Cappi Lay, MD, Nichole Bosson, MD, Whitney K.
Bryant, MD, MPH, Department of Emergency Medicine,
Bellevue Hospital, New York, NY
Edward R. Melnick, MD, Department of Emergency
Medicine, North Shore University Hospital, Manhasset,
NY
Heather S. Hammerstedt, MD, Department of Emergency Medicine, Beth Israel Deaconess Medical Center,
Boston, MA
Jeffrey A. Nielson, MD, MS, Department of Emergency Medicine, Akron City Hospital, Akron, OH
Michael Blake, MD, MPH, Department of Emergency
Medicine, George Washington University, Washington,
DC
Murdoc Khaleghi, MD, Department of Emergency
Medicine, Baystate Emergency Medicine, Springfield,
MA
Nina Chicharoen, MD, Department of Emergency
Medicine, Caritas Good Samaritan Medical Center,
Brockton
Vineet Gupta, MD, Department of Emergency Medicine, JPNATC, All India Institute of Medical Sciences,
Delhi, India

ACAD EMERG MED • September 2008, Vol. 15, No. 9

•

www.aemj.org

Supporting Information
The following supporting information is available in the
online version of this paper:
Data Supplement S1. IEM reviews for 2007.
The document is in PDF format.
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