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Purpose of review

Pediatric emergency care internationally is practiced in a
wide variety of local contexts, and the quality of care varies.
International pediatric emergency medicine refers to the
spectrum of care provided to children with serious illnesses
and injuries globally. This article serves as the first of its kind
to characterize current trends and challenges in this area.
Recent findings

Current trends in international pediatric emergency
medicine include international dissemination of pediatric
emergency medicine guidelines, pediatric-specific disaster
relief training, increasing numbers of pediatric emergency
medicine research collaboratives, interest groups and
training programs, and increasing numbers of spaces
dedicated to pediatric emergency care. Current challenges
to the field include inequalities in access to medical
research and information, various nonmedical barriers and
lack of reports describing approaches to the delivery of
pediatric emergency care.

Summary

While there are many recent advances in the state of
pediatric emergency medicine internationally, there still
exist many barriers to the improvement in its quality. Many of
these obstacles are not specific to pediatric emergency
medicine, but reflect overall disparities between the
developing and developed worlds. One first step to
overcoming pediatric emergency medicine practiced in
isolation is a formal organization of the field of international
pediatric emergency medicine.
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Introduction

Throughout the world, those involved with pediatric
emergency medicine (PEM) seek to improve the quality
of care of children with serious illnesses and injuries.
Reflecting the global inequalities of medical care, the
context in which PEM exists is a spectrum ranging
from resource-rich areas with mature, comprehensive
healthcare systems to resource-poor areas without access
to basic emergency care. Situations across this spectrum
require the knowledge and skills of practitioners trained
in the diagnosis, treatment and management of pediatric
emergencies, including emergency medicine-boarded
and PEM-boarded physicians.

While international PEM (IPEM) is often used to refer to a
developed nation’s efforts to improve pediatric emergency
care outside its borders, we feel that IPEM should refer to
the collection of all efforts across the world to address and
solve local and regional challenges facing pediatric
emergency care. This definition more reflects the benefits
that can be gained by all parties during international
collaborations to improve pediatric emergency care.

Ciritical to the improvement in quality is the dissemina-
tion of both necessary knowledge and skills. Practically
speaking, such knowledge is not widely disseminated, and
neither are those practitioners who possess and utilize
it. Worldwide, specialists in PEM are rare. Instead,
subspecialists may assume responsibility for their
particular aspect of the emergency care of children, and
mostof them have little basic pediatric experience [1]. The
places in which emergency care takes place range from the
community (for those with no access to organized medical
care) to state-of-the-art pediatric emergency departments.
The scope ranges from care of the individual patient to
populations of children involved in natural and manmade
disasters.

T'o our knowledge, this is the first attempt to describe
current trends and challenges within PEM internationally.

Current trends

The following are recent trends in IPEM that we have
identified, combining knowledge from a review of
international emergency medicine and PEM literature,
other relevant sources and anecdotal information from
those active in the field. While this is not an exhaustive
list, it is a starting point for further discussion.

247

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.


mailto:dmwalker@cnmc.org

248 Emergency and critical care pediatrics

Development and spread of pediatric practice
guidelines

A recent trend has been the international spread of
pediatric practice guidelines [2]. In [2], the authors present
an invaluable resource for those looking to understand the
status of international emergency medicine, including a
review of the development of emergency medicine as a
specialty. Most of the concepts reviewed are applicable,
more specifically, to IPEM. In 2005, the International
Liaison Committee on Resuscitation (with members from
18 countries) released updated guidelines on pediatric and
neonatal resuscitation. One method of dissemination was
through publication in other journals. We found articles
reviewing the guidelines in Icelandic, Dutch, Spanish,
German, Croatian and Chinese [3-8].

Another method of dissemination — and a popular
opportunity for involvement in PEM collaborations —
is the teaching of pediatric life support in regions with
immature pediatric emergency care. Researchers have
shown that teaching of adult resuscitation guidelines
benefits clinical outcomes [2]. Teaching of pediatric
resuscitation is likely to have the same effect.

Questioning of the economic appropriateness in all areas,
the misconception of their benefits, and a fundamental
lack of knowledge are all potential barriers to the
establishment and adoption of internationally-sanctioned
practice guidelines. As an example, because of an
under-appreciation of trauma as a global ‘illness’, there
are currently no international guidelines for the initial
care of pediatric trauma [9]. In [9], the only review of its
kind, various international pediatric trauma systems are
highlighted and the authors provide a discussion of
challenges to the development of pediatric trauma
programs internationally.

While guidelines originating in more mature healthcare
systems may not directly apply to areas in the developing
world, they can be a starting point for adaptation for
local use. Guidelines proposed by the World Health
Organization that address triage and initial resuscitation
of acutely ill children, for example, reflect a growing
move toward clinical practice guidelines applicable to
places with limited resources [10].

Focus on pediatric victims of disasters

In complex emergency situations, such as floods,
earthquakes and armed conflict, children are particularly
vulnerable to human rights violations, disease, death and
displacement. Addressing all their specific needs,
including healthcare, is critical to the success of relief
efforts and requires child-specific, effective and
coordinated interventions [11°]. For instance, after the
2005 earthquake in the Kashmir region of Pakistan, it is
estimated that half of the 70000 earthquake victims

were children, many of whom were in school at the
time [12].

One method to address the need for more pediatric
training has been through programs, such as that devel-
oped by the Rainbow International Center for Child
Health, that aim to improve the pediatric skills of those
who already respond to international humanitarian
needs [13]. Mobilization of those with pediatric
disaster relief training is accomplished by such registries
as the CHILDisaster Network, which lists child health
professionals from over 60 countries who can respond at
short notice [14]. Increasingly, by virtue of shift work,
schedule flexibility and broad clinical training,
emergency medicine is being drawn on for physician
volunteers needed during humanitarian crises [15°]. In
fact, emergency physicians already have experience in
making difficult decisions in stressful environments,
planning for mass casualty events, rapidly triaging
patients, working in and managing teams, and dealing
with law enforcement and the media [16]. Humanitarian
relief is a progressively more common way for PEM
physicians to involve themselves on a global scale.

Pediatric emergency medicine research collaboratives
PEM research, especially that originating in the
developing world, is limited. A literature survey by the
authors showed that recent PEM research in the devel-
oping world is focused on populations from less than
half of its members. The majority of the research is
observational in nature, with only a few interventional
studies performed. Articles primarily focus on infectious
diseases and injuries. This research reflects the leading
causes of morbidity and mortality of children in the
developing world, but it neglects many other important
PEM topics (D. Walker, V. Tolentino, S. Teach, unpub-
lished work).

One way to improve the quality and quantity of research in
areas with fewer resources is to facilitate research collab-
orations between researchers and centers within and across
borders. This may address some of the challenges facing
PEM research, such as rare serious outcomes and limited
funding, by increasing the number of patients and pooling
resources and personnel.

Currently, several organizations exist for the collaboration
between multiple centers of pediatric research (Table 1)
[17°]. One example is PREDICT, a research network
formed in 2004 between 11 participating institutions
comprising emergency departments at tertiary children’s
hospitals and mixed adult/pediatric emergency depart-
ments based in Australia and New Zealand. The vision
of PREDICT is ‘to establish an evidence base and improve
emergency care for children and adolescents through
rigorous multicentre research’ [18].
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Table 1 International pediatric emergency medicine research collaboratives and websites

Research collaborative

Country

Pediatric Emergency Research Canada (PERC) http://www.perc-canada.ca
Collaborative Research Committee of the American Academy of Pediatrics

(PEM-CRC) http://www.aap.org

Pediatric Emergency Care Applied Research Network (PECARN)
http://www.pecarn.org

Research in European Paediatric Emergency Departments (REPEDS)
http://www.pemdatabase.org

Paediatric Research in Emergency Departments International Collaborative

(PREDICT) http://www.pems.org.au

Canada
United States

United States
Sites in Belgium, France, Great Britain, Hungary, Israel, ltaly,

Northern Ireland, Saudi Arabia, Spain, Sweden, Turkey
Australia, New Zealand

Spread of advanced training in pediatric emergency
medicine

There has been an increase in the number of PEM
training fellowships in countries outside the US, where
the majority of programs currently exist. This trend
demonstrates a more global desire for the improvement
of pediatric emergency care. An article by Babl ez «/., for
example, describes nine currently accredited programs
in Canada, 10 in the UK and 10 in Australia [19]. There
is also a PEM fellowship with three trainees at the
King Faisal Specialist Hospital and Research Centre
in Saudi Arabia [20]. Programs may exist in other
countries, but no centralized accessible information is
available.

Training in international pediatric emergency medicine
International emergency medicine fellowships have been
established to provide emergency physicians with
opportunities for gaining knowledge and skills valuable
to a career in international health [21]. While initially
intended for emergency medicine residency graduates,
international emergency medicine (IEM) fellowships
have recently had the flexibility to accommodate
pediatrics-boarded physicians. The IEM fellowship at
Loma Linda University, for example, recently enlisted a
fellow boarded in pediatrics and PEM [22]. The Baylor
College of Medicine/Texas Children’s Hospital offers a
4-year combined PEM/IPEM fellowship based in
Houston, Texas. It is open to graduates of both pediatrics
and emergency medicine residencies and is the only
program of its kind [23].

Since training in PEM already involves 2-3years of
postresidency training in the US, an additional 1-2 years
of IEM fellowship training is certainly a barrier to those
interested in structuring a career around a focus in
IPEM. While many PEM fellowship programs in the
US may offer international experiences to trainees,
there is no published consensus regarding an inter-
national curriculum or a consistency of experiences
among trainees. There is currently no accessible
information on international experiences offered.
Combined fellowships such as that offered at Baylor
may prove to be the most efficient to train physicians
interested in IPEM.

Dissemination and exchange of information

The number of venues for the exchange of information
across borders has greatly increased in recent years. These
include international journals, listserves and websites,
international conferences and practitioner exchange pro-
grams. These result in dissemination of research findings
and information from the country of origin to the rest of the
world. PubMed currently lists 73 journals with some form
of the words ‘emergency’, ‘trauma’, ‘resuscitation’ or
‘injury’ in the title. The majority originate in the US.
Pediatric Emergency Care and Clinical Pediatric Emergency
Medicine, published in the US, are the two journals
dedicated solely to PEM. Pediatric Emergency Care lists
a seven-member international editorial board representing
Australia, Uruguay, Chile, England, Bulgaria, Costa Rica
and Israel [24].

PEM-Database. org is a web-based database platform for
professionals practicing PEM. It is a not-for-profit organ-
ization created in 2000 by Dr Itai Shavit from the Alberta
Children’s Hospital. The website scans publications and
categorizes articles by PEM topics. The editorial board of
the website lists multiple international PEM members.
Listserves, including the International Pediatric
Emergency Group (IPEG) [25] and the Pediatric Emer-
gency Medicine Discussion List [26], are examples of
forums for collaboration that are open to PEM physicians
worldwide. PEM-related conferences are increasing in
number, as well as PEM-related curricula at general
emergency medicine and international child health,
trauma and disaster conferences.

Pediatric emergency medicine interest groups
worldwide

PEM interest groups provide a venue to attract prac-
titioners with an interest in PEM to engage in group
discussion and education. PEM-Database. org [27] pub-
lishes a list of PEM interest groups, mostly in developed
countries where the organized practice of PEM is more
prevalent (Table 2).

Dedicated pediatric emergency facilities

There is no comprehensive published inventory of
pediatric emergency departments worldwide. Nonethe-
less, a growing commitment to PEM can be seen
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Table 2 International pediatric emergency medicine interest groups and websites

PEM interest group

Country

Pediatric Emergency Medicine Society of Australia and New Zealand (PEMS) http://www.pems.org.au

Australia, New Zealand

PEM Section, Canadian Association of Emergency Physicians (CAEP) http://www.caep.ca Canada
Groups Francophone de Réanimation & Urgences Pédiatriques (GRFUP) http://www.gfrup.com France
Pediatric Emergency Medicine Israel (PEMI) http://www.pemi.org.il Israel
Societa ltaliana di Medicine di Emergenze e Urgenze Pediatrics (SIMEUP) http://www.simeu.it Italy
Asociacion Mexicana de Urgenciologos Pediatras http://www.amup.org.mx Mexico
Sociedad Espafiola de Urgencias de Pediatria (SEUP) http://www.seup.org Spain
Cocuk Acil Tp ve Yogun Bakm Dernegi http://www.acilpediatri.com Turkey

Section on Emergency Medicine, American Academy of Pediatrics (AAP) http://www.aap.org

PEM Interest Group, Society for Academic Emergency Medicine (SAEM) http://www.saem.org
Pediatrics Special Interest Group, American Academy of Emergency Medicine (AAEM) No website
PEM Section, American College of Emergency Physicians (ACEP) http://www.acep.org

United States
United States
United States
United States

PEM, pediatric emergency medicine.

through new emergency facilities dedicated to pediatric
care. This is truly an international phenomenon, as recent
reports make references to the ramping up of pediatric
emergency infrastructure in  both developed and
developing regions. At the Queen Elizabeth Central
Hospital in Blantyre, Malawi, for example, a pediatric
emergency care service was established to expedite and
organize the large numbers of pediatric emergency
patients [28]. The service sees up to 800 patients per
day; since its inception, the inpatient case fatality rate has
dropped from 10-15% to 5-8%. The website of the US
Agency for International Development [29°] recounts the
opening of a state-of-the-art pediatric emergency center
in Tbilisi, Georgia. In the US, a recent article describes
the opening of new pediatric emergency centers at
Stanford Hospital in California and Baptist Hospital of
Miami, Florida in response to demand for pediatric-
specific, child-friendly emergency care [30°].

Current challenges

Our examination of the state of PEM internationally has
also revealed current and potential obstacles to the
improvement of the care of seriously ill or injured
children. Again, we do not present a comprehensive list,
but discuss those challenges that were most evident from
a review of the literature and other important sources.

Nonmedical barriers

While an in-depth discussion of resource flows is beyond
the scope of this article, it is important to note a recent
report from the Global Health Council that suggests the
existence of a $7 billion gap between current spending for
child health programs and estimated need [31°]. Such a
financial burden can hamper efforts against preventable
causes of morbidity and mortality relevant to PEM
internationally.

Aside from economics, other nonmedical factors also
provide challenges to the spread of improved pediatric
emergency care. These include, but are not limited to,
geography, history, political systems and cultural values
[2]. For instance, the nation of the Philippines comprises

7107 separate islands. The highest concentration of
practitioners trained in pediatric trauma and resuscitation
are located in major metropolitan centers such as Manila.
To reach these practitioners, it is sometimes necessary to
cross multiple islands and bodies of water. While trained
practitioners are available, access to them is hampered by
clear geographic obstacles.

Another challenge is the social context of the international
collaboration, vital to improvement in pediatric emergency
care, which reflects deepening inequality between rich and
poor. Volunteers and researchers often travel from
resource-rich countries to ‘do good’ in resource-poor areas
of the world. As an example, there are thousands of
research projects linking affluent universities in developed
countries with slums and villages in the less-developed
world. As the noted medical anthropologist Paul Farmer
has written, ‘... Such research is a reminder that some
populations are not really developing, but rather being left
behind by the same global economic processes that enable
powerful universities to do research in poor countries’ [32].
Practitioners and researchers in IPEM in the developed
world must be sensitive to this issue and see their
international efforts as ‘an exchange of ideas and a
sharing of common endeavors, rather than as a ‘“‘one-
way’’ activity that aims to export their model to the rest

of the world’ [33].

Lack of descriptive information

There are few published reviews describing PEM in the
developing world. Khan and Rubin published a review of
the epidemiology and practice of pediatric emergency
care at the Pristina University Hospital, the main
academic medical center in Kosovo [1]. This was the
first attempt to comprehensively describe the systems
involved in PEM in a developing area. In their article,
they also highlighted problems in pediatric emergency
care and potential solutions for further consideration.
The state of emergency medicine, generally, in various
countries, has been documented in several series of
articles appearing in emergency medicine journals
[34°,35-37]. While helpful to emergency medicine

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.


http://www.pems.org.au/
http://www.caep.ca/
http://www.gfrup.com/
http://www.pemi.org.il/
http://www.simeu.it/
http://www.amup.org.mx/
http://www.seup.org/
http://www.acilpediatri.com/
http://www.aap.org/
http://www.saem.org/
http://www.acep.org/

development overall, there is little focus in these articles
on PEM specifically.

Those interested should continue to publish reports
describing the delivery of pediatric emergency care in
their home medical center, region or country. The main
benefit of these descriptive studies is a dissemination of
successful approaches to specific challenges to PEM and
a formal recognition of particular limitations restricting
its improvement.

Unequal access to information

Another challenge, not as specific to PEM, is the transfer
of information to those who need it the most but can afford
it the least. There is an inherent inequality between
‘information-rich’ countries in which emergency medicine
and PEM are maturing compared with information-poor
countries in which PEM and pediatric emergency care are
underdeveloped [2]. This inequality manifests itself in
these latter countries as an inability to purchase PEM
textbooks, subscribe to emergency medicine and pediatric
journals and attend PEM conferences. Lack of access to
medical literature hampers the ability to participate in
further research, as well as the ability to incorporate
evidence-based medicine into clinical practice.

The World Health Organization established the Health
Information Access to Research Initiative (HINARI) in
2002, which offers free online access to scientific journals
to local, not-for-profit institutions in developing countries
[38]. Currently, over 3500 journals are available to readers
in 113 countries. Access to this resource obviously
requires internet connectivity.

Prehospital care and transport

Accessing emergency care, the provision of first aid in the
community and treatment during transportation are
challenges for PEM internationally. As is well known,
the more time that elapses before recognition and
treatment of a serious illness or injury, the greater the
likelihood of morbidity, mortality or disability. The
presence and quality of prehospital systems vary widely,
as does their capacity for ill or injured pediatric patients.
Some systems provide only transportation while others
provide a level of care ranging from basic first aid to
advanced care by paramedics, nurses or physicians. Some
models provide care in an ambulance and release patients
without transport [39°°].

There are several approaches to easing access to emer-
gency medical care: primary prevention, public education
about how and when to seek care, telephone access
numbers, community education programs in basic first
aild or cardiopulmonary resuscitation and transport
communication systems for medical consultation [26].
All of these can be applied to pediatric patients to
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improve care for children in the prehospital arena.
Prehospital care and transport for children need to evolve
along with, and be integrated into, broader emergency
medical services in developing countries so that the special
needs of children, especially those with serious illness and
injury, can be addressed [9]. Improved organization and
planning for emergency care can be done at a reasonable
cost and lead to more appropriate use of resources,
improved care, and better outcomes [40°].

There are no recent published examples of prehospital
systems’ approaches to handling pediatric patients in
developing countries. A shared knowledge of the condition
of prehospital care systems, how they are integrated into
healthcare systems as a whole and how they accommodate
pediatric patients would be beneficial to everyone taking
on this challenge.

Conclusion

An expansion of and improvement in pediatric emergency
care is occurring worldwide. This is demonstrated by
development and spread of pediatric practice guidelines,
increased attention paid to pediatric victims of huma-
nitarian disasters, and an increase in pediatric-dedicated
emergency facilities. There is also evidence that research,
information exchange and knowledge transfer is taking
place in pockets of the world through collaboration
between practitioners and institutions.

Although there are many recent advances in IPEM, there
still exist many barriers to its spread, some of which we
have discussed above. We offer this article as a leadpoint
for further discussions aimed at defining the state of
IPEM and the challenges before it. Crucial to a broader
dialogue intended to reach solutions, is the undertaking
to organize the field of IPEM. As an organization, it can
act to define the scope and status of PEM clinical practice
and research and identify its stakeholders, including
healthcare systems, individual practitioners or govern-
mental and nongovernmental organizations. Further, an
IPEM organization can improve coordination and collab-
oration on educational, clinical and research activities. It
can also serve to maintain and disseminate descriptive
information on the delivery of PEM worldwide to
identify best practice models. An IPEM organization
should also have a role in advocacy for the spread of
PEM and in the development of sound public policy
aimed at addressing challenges related to access and
improvement in pediatric emergency care. As an unin-
tended side effect, organization will reduce barriers to
participation in PEM-related humanitarian, clinical and
research opportunities by easing access to information for
those interested. As with any other discipline, the
establishment as an academic field will serve as an
incentive to further attract talented individuals to focus
on IPEM as a career.
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