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ABSTRACT

Injury is the number 1 Kkiller of children in the United States. In 2004, injury
accounted for 59.5% of all deaths in children younger than 18 years. The financial
burden to society of children who survive childhood injury with disability contin-
ues to be enormous. The entire process of managing childhood injury is complex
and varies by region. Only the comprehensive cooperation of a broadly diverse
group of people will have a significant effect on improving the care and outcome
of injured children.

This statement has been endorsed by the American Association of Critical-Care
Nurses, American College of Emergency Physicians, American College of Sur-
geons, American Pediatric Surgical Association, National Association of Children’s
Hospitals and Related Institutions, National Association of State EMS Officials, and
Society of Critical Care Medicine.

INTRODUCTION

Injury results in more deaths in children and adolescents than all other causes
combined.! Deaths caused by injuries, intentional or unintentional, account for
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more years of potential life lost under the age of 18 years than do deaths attrib- _ o
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utable to sudden infant death syndrome, cancer, and infectious diseases combined.
It is estimated that 1 in 4 children sustain an unintentional injury that requires
medical care each year.2 The cost of childhood injury in 1996 serves as an
illustration for today.?> In that year, unintentional childhood injuries resulted in an estimated $14 billion in lifetime
medical spending, $1 billion in other resource costs, and $66 billion in present and future work losses. Survivors of
childhood trauma may suffer lifelong disability and require long-term skilled care. Improving outcomes for the
injured child requires an approach that recognizes childhood injury as a significant public health problem. Efforts
should be made to improve injury-prevention programs, emergency medical care, and trauma systems for pediatric
patients. Additional topics related to the injured child that can complement and enhance our understanding of
pediatric trauma management are addressed in other publications from the American Academy of Pediatrics.*° This
policy statement provides an overview of the desired components of trauma care systems in meeting the unique
needs of injured children.

This statement has been endorsed by the American Association of Critical-Care Nurses, American College of
Emergency Physicians, American College of Surgeons, American Pediatric Surgical Association, National Association
of Children’s Hospitals and Related Institutions, National Association of State EMS Officials, and Society of Critical
Care Medicine.

TRAUMA SYSTEMS

The pediatric trauma system functions best as part of the inclusive emergency medical services (EMS), trauma, and
disaster response system for the region or state. The inclusive trauma system is defined as 1 in which all hospitals
participate in the care of injured patients. The regional adult trauma center or centers and the regional pediatric
trauma center or centers are the central components of a trauma system. As was noted in a 2006 Institute of Medicine
report, within any given EMS or trauma system, it is likely that not all hospitals will be completely equipped with
appropriate pediatric resuscitation equipment or medications.!''> The Institute of Medicine report used the word
“uneven” to describe the status of pediatric emergency and trauma care in the United States. There may also be
significant variability in pediatric training and experience among physicians and nurses who staff hospital emergency
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departments.!’> When the trauma system extends over a
large geographic area, the outlying hospitals of the sys-
tem must be able to undertake the stabilization and
initial management of injured children who present to
the hospital. Optimally, each trauma system will also
define for itself the age range of the pediatric patient on
the basis of specific hospital and physician resources
available.

Even in regions of the country with well-developed
trauma systems, most children are treated in facilities
with no trauma center designation.'#'> When a re-
gional pediatric referral center is available within the
trauma system, the smallest, most severely injured
children often are eventually transported to that facil-
ity.'* Trauma system administrators should recognize
that all hospitals with emergency departments may be
required to evaluate and resuscitate injured chil-
dren.+¢8 Ideally, physician and nursing coordinators
for pediatric emergency medicine should be identified
in each facility, with pediatric-specific policies, proce-
dures, and guidelines for care established.®!'! An ex-
ample of such guidelines are the Emergency Medical
Services for Children (EMSC) performance measures
that have been developed to assess a state’s opera-
tional capacity to provide pediatric emergency care.'®
These guidelines can assist policy makers and care
providers in prehospital-based and hospital-based set-
tings in delivering optimal pediatric care.

Protocols for triage, treatment, and transfer of victims
of pediatric trauma are an important part of any trauma
system. Standard transfer protocols are available from
many states and regional systems. The quality of care
that is provided within the system should be continu-
ously evaluated by the trauma system administration
through performance-improvement processes. Out-
comes for pediatric trauma patients should be compared
with available benchmarks, and information should be
shared with specific providers so that an optimal envi-
ronment for quality improvement in pediatric trauma
care is promoted.

PREHOSPITAL PEDIATRIC TRAUMA CARE

Prehospital emergency care providers are often not as
familiar with pediatric emergency management issues as
they are with adult care!'” because of infrequent expo-
sure of most EMS personnel to critically ill or injured
children. This lack of experience is typically addressed by
continuing education efforts for EMS personnel through
established courses such as Pediatric Education for Pre-
hospital Professionals,'® Basic Trauma Life Support,'®
Prehospital Trauma Life Support,? or practical experi-
ence that is gained in children’s hospitals. Pediatric
readiness may also be facilitated by the presence of a
pediatric emergency coordinator and advocate within
each EMS system.!” No matter how education is accom-
plished, mechanisms for knowledge and skill retention
and continuous evaluation of performance are crucial
for prehospital personnel. The method for maintaining
skills may include continuous evaluation of perfor-
mance. Direct feedback to the provider in the field is
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required in any trauma system to improve outcomes for
injured children. There is a relative lack of data support-
ing the best practices for pediatric resuscitation in the
field, including fluid administration, cervical spine sta-
bilization, and airway management of children. Com-
prehensive support for research in pediatric trauma
needs to come from regional, state, and national orga-
nizations. Examples of such support include the feder-
ally funded EMSC program, the American Pediatric Sur-
gical Association Outcomes and Clinical Trials Center,
and the Pediatric Emergency Care Applied Research Net-
work.21.22

TRAUMA CENTERS

It has been shown that younger and more seriously
injured children have better outcomes at a trauma
center within a children’s hospital or at a trauma
center that integrates pediatric and adult trauma ser-
vices.!*23-26 The ability to provide a broad range of
pediatric services, including the presence of physicians
trained in pediatric emergency medicine, pediatric
surgical specialists, pediatric anesthesiologists, and pe-
diatric medical subspecialists, is important. Yet, the
nationwide ability to provide around-the-clock
trauma care may be in peril because of physician
workforce shortages.?” In particular, trauma care is
increasingly unpopular because of lifestyle demands
and inadequate reimbursement.?8

Pediatric protocols for imaging and diagnostic test-
ing?® and a child-centered and family-centered envi-
ronment for care** should be duplicated in trauma
centers that are not part of children’s hospitals when-
ever possible. Hospitals caring for pediatric trauma
patients should have specific pain-management and
sedation protocols and the ability to provide a full
range of pediatric pain strategies for children, includ-
ing systemic analgesics, regional and local pain con-
trol, anxiolysis, and distraction techniques. Pain man-
agement is critically important in managing trauma
patients and transitioning them to rehabilitation.®
Continuing education on trauma for hospital provid-
ers is important and is best accomplished by current
verification in the American College of Surgeons Ad-
vanced Trauma Life Support course.>!

Trauma centers may not have the resources to care
for all of the injured children within their referral region
at any given time. Thus, the most seriously injured chil-
dren may need to be stabilized and transported to facil-
ities with these resources. Hospitals that seek regional or
state designation or verification through the American
College of Surgeons verification process as a Pediatric
Trauma Center are examples of facilities that have made
an extraordinary effort to provide resources to care for
injured children.

A well-equipped and staffed pediatric intensive care
unit (PICU) is an essential component of a pediatric
trauma center. Data demonstrate that the availability
of PICU beds within a region may improve survival in
pediatric trauma.?¢ Pediatric critical care physicians,
surgeons, and anesthesiologists who work together



and are trained in the care of the injured child are
needed for optimal care of severely injured and un-
stable patients in the ICU. In addition to critically
injured children, stable patients with the potential for
deterioration may also require the specialized services
of a PICU. Pediatric trauma care specialists, especially
those with critical care training, are in short supply;
thus, the nationwide delivery of pediatric trauma care
is endangered.?? PICUs offer a setting with the neces-
sary monitoring devices, equipment, medications, and
technology to support physiologic function and are
staffed with professionals with the expertise to apply
them to the pediatric patient. The presence of experi-
enced PICU nursing and allied health care personnel
support the environment necessary for frequent mon-
itoring and assessment of injured children. Trauma
care may continue on the inpatient unit once the child
is stable and the probability of rapid deterioration is
less likely.

Rehabilitation is another vital component of pediatric
trauma care. Returning the child to full, age-appropriate
function with the ability to reach his or her maximum
adult potential is the ultimate goal after critical injury.
Early rehabilitation is especially crucial for children who
have sustained neurologic injuries. Physical, occupa-
tional, cognitive, speech, and play therapy, and psycho-
logical support are all essential elements of a compre-
hensive rehabilitation effort for the injured child and his
or her family.

Trauma centers caring for children ideally will have
active quality and performance improvement processes
as an important component of the trauma service. In
many trauma centers, quality improvement activities
also include a focus on patient safety. Periodic review of
trauma care by the providers of that care is the process
that is most likely to improve patient outcomes in any
hospital. Trauma care review is facilitated by a compre-
hensive trauma registry that has ties with national da-
tabases so that outcomes can be benchmarked for im-
proved quality of care.

Pediatric trauma center personnel should be aware of
reporting requirements for child abuse and neglect
within their jurisdiction. Cooperation and collaboration
with hospital-based child protection teams are essential
for the management of cases of suspected abuse and
neglect. The National Association of Children’s Hospitals
and Related Institutions has recently published guide-
lines for the establishment and management of hospital-
based child protection teams.>?

INJURY PREVENTION

Injury prevention is the cornerstone of any discussion
concerning pediatric trauma. Injury prevention initi-
atives work.?*3°> However, these initiatives are not pro-
moted equally across the board, often because of lim-
ited resources. There are methods to identify and
refine the approach to injury prevention initiatives
that are specific for the region.’¢ Every provider can
contribute to injury prevention by documenting not
only the nature of the injury but also the circum-

stances and antecedents as well. EMS systems, emer-
gency departments, hospitals, and trauma centers
should support and participate in data collection that
promotes an understanding of the causes of injury
(such as the use of external cause-of-injury codes or,
if selected, participation in the National Electronic
Injury Surveillance System [NEISS]) and should in-
corporate injury-prevention activities into staff and
patient education and community-based intervention
programs.

RECOMMENDATIONS

e The unique needs of injured children need to be inte-
grated specifically into trauma systems and emergency
and disaster planning in every state and region.

e Pediatric surgical specialists and pediatric medical sub-
specialists should participate at all levels of planning
for trauma, emergency, and disaster care.

e Every state should identify appropriate facilities
with the resources to care for injured children and
establish continuous monitoring processes for care
delivered to injured children. Ensuring that the ap-
propriate resources are available is especially impor-
tant for the youngest and most severely injured
children.

e All potential providers of pediatric emergency and
trauma care should be familiar with their regional
trauma system and be able to evaluate, stabilize, and
transfer acutely injured children.

e Although qualified pediatric critical care transport
teams should be used when available in the interfa-
cility transport of critically injured children, evalua-
tion and management should begin with the care
providers at the first point of entry into the trauma
system.

e Every pediatric and emergency care-related health pro-
fessional credentialing and certification body should de-
fine pediatric emergency and trauma care competencies
and require practitioners to receive the appropriate level
of initial and continuing education to achieve and main-
tain those competencies.

e Efforts to define and maintain pediatric care compe-
tencies should target both out-of-hospital and hospi-
tal-based care providers.

e Evidence-based protocols for management of the
injured child should be developed for every aspect of
care, from prehospital to postdischarge.

e Research, including data collection for best practices in
isolated trauma and mass-casualty events, should be
supported.

e Pediatric injury management should include an in-
tegrated public health approach, from prevention
through prehospital care, to emergency and acute
hospital care, to rehabilitation and long-term fol-
low-up.

e National organizations with a special interest in pedi-
atric trauma should collaborate to advocate for a

PEDIATRICS Volume 121, Number 4, April 2008 851



higher and more consistent quality of care within the

nation.

e National organizations with a special interest in pedi-
atric trauma should collaborate to advocate for injury-
prevention research and application of known pre-

vention strategies into practice.

e State and federal financial support for trauma system

development and maintenance must be provided.

e Steps should be taken to increase the number of
trainees in specialties that care for injured children
to address key subspecialty service shortages in pe-
diatric trauma care. Strategies should include in-
creased funding for graduate medical education and

appropriate reimbursement for trauma specialists.

SECTION ON ORTHOPAEDICS, 2006 -2007

William L. Hennrikus, MD, Chairperson

John F. Sarwark, MD, Immediate Past Chairperson
Paul W. Esposito, MD

Keith R. Gabriel, MD

Kenneth J. Guidera, MD

David P. Roye Jr, MD

Michael G. Vitale, MD

CONTRIBUTORS

David D. Aronsson, MD, Past Chairperson
Mervyn Letts, MD

STAFF
Niccole Alexander, MPP

COMMITTEE ON PEDIATRIC EMERGENCY MEDICINE, 2006 -2007
*Steven E. Krug, MD, Chairperson
Thomas Bojko, MD, MS

Joel A. Fein, MD, MPH

Karen S. Frush, MD

Louis C. Hampers, MD, MBA

Patricia J. O’Malley, MD

Robert E. Sapien, MD

Paul E. Sirbaugh, DO

Milton Tenenbein, MD

Loren G. Yamamoto, MD, MPH, MBA

LIAISONS
Karen Belli

EMSC National Resource Center
Kathleen Brown, MD

National Association of EMS Physicians
Kim Bullock, MD

American Academy of Family Physicians
Dan Kavanaugh, MSW

Maternal and Child Health Bureau
Cindy Pellegrini

AAP Department of Federal Government Affairs
Ghazala Q. Sharietf, MD

American College of Emergency Physicians
Tasmeen Singh, MPH, NREMT-P

EMSC National Resource Center
Sally K. Snow, RN, BSN

Emergency Nurses Association

852 AMERICAN ACADEMY OF PEDIATRICS

*David W. Tuggle, MD

American College of Surgeons
Tina Turgel, BSN, RN-C

Maternal and Child Health Bureau

STAFF
Susan Tellez

SECTION ON CRITICAL CARE, 2006 -2007

Alice D. Ackerman, MD, Chairperson

M. Michele Moss, MD, Immediate Past Chairperson
Edward E. Conway Jr, MD

David G. Jaimovich

Barry P. Markovitz, MD, MPH

Megan E. McCabe, MD

Donald D. Vernon, MD

Vicki L. Montgomery, MD

LIAISONS
Thomas Bojko, MD, MS
Committee on Pediatric Emergency Medicine
Edward E. Conway Jr, MD
Society of Critical Care Medicine
Mary J. Lieh-Lai, MD
Newsletter Editor
M. Michele Moss, MD
Section on Transport Medicine
John P. Straumanis, MD
Program Chairperson
Timothy S. Yeh, MD
Section Forum Management Committee

STAFF
Susan Tellez

SECTION ON SURGERY, 2006 -2007

Kurt D. Newman, MD, Chairperson
Mary Lynn Brandt, MD

Kevin P. Lally, MD

Richard R. Ricketts, MD

Robert C. Schamberger, MD

Brad W. Warner, MD

STAFF
Aleksandra Stolic, MPH

SECTION ON TRANSPORT MEDICINE, 2006 -2007
Robert M. Insoft, MD, Chairperson

David G. Jaimovich, MD, Immediate Past Chairperson

Thomas B. Brazelton III, MD, MPH
Sherrie M. Hauft, MD

Bruce L. Klein, MD

Calvin G. Lowe, MD

M. Michele Moss, MD

Michael S. Trautman, MD

LIAISONS
Webra Price Douglas, RN, PhD
National Association of Neonatal Nurses
Janice M. Romito, RNC, MSN, NNP
Affiliate Subcommittee Chair



Hamilton P. Schwartz, MD

National Association of EMS Physicians

STAFF
Niccole Alexander, MPP

*Lead authors

PEDIATRIC ORTHOPAEDIC SOCIETY OF NORTH AMERICA

R. Baxter Willis, President

Perry Schoenecker, Immediate Past President
B. Stephens Richards, President Elect

David Aronsson, Past President and BOS

Representative

John Dormans, Vice President

Scott Mubarak, Past President

David Skaggs, Secretary

Peter Waters, Member at Large

Peter Newton, Treasurer

Ellen Raney, Member at Large

Michael Vitale, Member at Large

Lori Karol, 2009 Chair Communications Council Ex-

officio

Unni Narayanan, Member at Large
Howard Epps, 2011 Chair Health Care Delivery

Council

Matthew Bueche, Historian

Frances Farley, BOS Representative

James Wright, 2010 Chair Research Council Ex-officio
William Hennrikus, AAP Representative Ex-officio
Vincent Mosca, 2008 Chair Education Council Ex-

officio

REFERENCES

1.

Arias E, MacDorman MF, Strobino DM, Guyer B. Annual
summary of vital statistics. Pediatrics. 2003;112(6 Pt 1):
1215-1230

. Danesco ER, Miller TR, Spicer RS. Incidence and costs of

1987-1994 childhood injuries: demographic breakdowns. Pe-
diatrics. 2000;105(2):e27. Available at: www.pediatrics.org/cgi/
content/full/105/2/e27

. Miller TR, Romano EO, Spicer RS. The cost of childhood un-

intentional injuries and the value of prevention. Future Child.
2000;10(1):137-163

. American Academy of Pediatrics, Committee on Pediatric

Emergency Medicine, Committee on Medical Liability, Task
Force on Terrorism. The pediatrician and disaster preparedness.
Pediatrics. 2006;117(2):560-565

. Homer CJ, Kleinman L. Technical report: minor head injury in

children. Pediatrics. 1999;104(6):e78. Available at: www.
pediatrics.org/cgi/content/full/104/6/e78

. Pyles LA, Knapp JF; American Academy of Pediatrics, Committee

on Pediatric Emergency Medicine. Role of pediatricians in advo-
cating life support training courses for parents and the public.
Pediatrics. 2004;114(6):e761. Available at: www.pediatrics.org/
cgi/content/full/114/6/e761

. Jaimovich DG, ed. Handbook of Pediatric and Neonatal Transport

Medicine. 2nd ed. Philadelphia, PA: Lippincott, Williams, and
Wilkins; 2002

. American Academy of Pediatrics, Committee on Pediatric Emer-

gency Medicine, American College of Emergency Physicians, Pedi-
atric Committee. Care of children in the emergency department:
guidelines for preparedness. Pediatrics. 2001;107(4):777-781

10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

. Zempsky WT, Cravero JP; American Academy of Pediatrics,

Committee on Pediatric Emergency Medicine and Section on
Anesthesiology and Pain Medicine. Relief of pain and anxiety
in pediatric patients in emergency medical systems. Pediatrics.
2004;114(5):1348-1356

Stucky ER; American Academy of Pediatrics, Committee on Drugs
and Committee on Hospital Care. Prevention of medication errors in
the pediatric inpatient setting. Pediatrics. 2003;112(2):431-436
Institute of Medicine, Committee on the Future of Emergency Care
in the United States Health System. Emergency Care for Children: Grow-
ing Pains. Washington, DC: National Academies Press; 2006
Middleton KR, Burt CW. Availability of pediatric services and
equipment in emergency departments: United States,
2002-2003. Adv Data. 2006;28(367):1-16

Yamamoto LG; American Academy of Pediatrics, Committee
on Pediatric Emergency Medicine. Access to optimal emer-
gency care for children. Pediatrics. 2007;119(1):161-164
Densmore JC, Lim HJ, Oldham KT, Guice KS. Outcomes and deliv-
ery of care in pediatric injury. J Pediatr Surg. 2006;41(1):92-98
Segui-Gomez M, Chang DC, Paidas CN, Jurkovich GJ, Mac-
kenzie EJ, Rivara FP. Pediatric trauma care: an overview of
pediatric trauma systems and their practices in 18 US states.
J Pediatr Surg. 2003;38(8):1162-1169

EMSC National Resource Center. Emergency Medical Services for
Children (EMSC) Program Implementation Manual for EMSC State
Partnership Performance Measures. Washington, DC: EMSC Na-
tional Resource Center; 2006. Available at: http://bolivia.
hrsa.gov/emsc/PerformanceMeasures/PerformanceMeasures
Complete.htm. Accessed May 14, 2007

. Institute of Medicine, Committee on the Future of Emergency Care

in the United States Health System. Emergency Medical Services: At the
Crossroads. Washington, DC: National Academies Press; 2007
American Academy of Pediatrics. Pediatric Education for Prehos-
pital Professionals. Dieckmann R, ed. 2nd ed. Sudbury, MA:
Jones and Bartlett; 2005

Campbell JE. Basic Trauma Life Support for the EMT-B and First Re-
sponder. 4th ed. Upper Saddle River, NJ: Brady/Prentice Hall; 2003
Wood D, Kalinowski EJ, Miller DR; National Council of State
Emergency Medical Services Training Coordinators. Pediatric
continuing education for EMTs: recommendations for content,
method, and frequency. Pediatr Emerg Care. 2004;20(4):269-272
Ball JW, Liao E, Kavanaugh D, Turgel C. The emergency med-
ical services for children program: accomplishments and con-
tributions. Clin Pediatr Emerg Med. 2006;7(1):6-14

Dayan P, Chamberlain J, Dean JM, Maio RF, Kupperman N.
The pediatric emergency care applied research network:
progress and update. Clin Pediatr Emerg Med. 2006;7(2):
128-135

Stylianos S, Egorova N, Guice KS, Arons RR, Oldham KT.
Variation in treatment of pediatric spleen injury at trauma
centers verses nontrauma centers: a call for dissemination of
American Pediatric Surgical Association benchmarks and
guidelines. J Am Coll Surg. 2006;202(2):247-251

MacKenzie EJ, Rivara FP, Jurkovich GJ, et al. A national
evaluation of the effect of trauma-center care on mortality.
N Engl J Med. 2006;354(4):366-378

Davis DH, Localio AR, Stafford PW, Helfaer MA, Durbin DR.
Trends in operative management of pediatric splenic injury in
a regional trauma system. Pediatrics. 2005;115(1):89-94
Odetola FO, Miller WC, Davis MM, Bratton SL. The relation-
ship between the location of pediatric intensive care unit facil-
ities and child death from trauma: a county-level ecologic
study. J Pediatr. 2005;147(1):74-77

Salsberg E, Grover A. Physician workforce shortages: implica-

PEDIATRICS Volume 121, Number 4, April 2008 853



28.

29.

30.

31.

854

tions and issues for academic health centers and policymakers.
Acad Med. 2006;81(9):782-787

Rodriguez JL, Christmas AB, Franklin GA, Miller FB, Richard-
son JD. Trauma/critical care surgeon: a specialist gasping for
air. J Trauma. 2005;59(1):1-5

Donnelly LF, Emery KH, Brody AS, et al. Minimizing radiation
dose for pediatric body applications of single-detector helical
CT: strategies at a large children’s hospital. AJR Am J Roentgenol.
2001;176:303-306

O’Malley P, Brown K, Mace SE; American Academy of Pedi-
atrics, Committee on Pediatric Emergency Medicine; American
College of Emergency Physicians, Pediatric Emergency Medi-
cine Committee. Patient- and family centered care and the role
of the emergency physician providing care to a child in the
emergency department. Pediatrics. 2006;118(5):2242-2244
American College of Surgeons, Committee on Trauma. Re-
sources for Optimal Care of the Injured Patient. Chicago, IL: Amer-
ican College of Surgeons; 2006

AMERICAN ACADEMY OF PEDIATRICS

32.

33.

34.

35.

36.

Jewett EA, Anderson MR, Gilchrist GS. The pediatric subspe-
cialty workforce: public policy and forces for change. Pediatrics.
2005;116(5):1192-1202

National Association of Children’s Hospitals and Related Insti-
tutions. Defining the Children’s Hospital Role in Child Maltreatment.
Alexandria, VA: National Association of Children’s Hospitals
and Related Institutions; 2006

Shields BJ, Smith GA. Success in the prevention of infant walker-
related injuries: an analysis of national data, 1990-2001. Pediat-
rics. 2006;117(3):e452. Available at: www.pediatrics.org/cgi/
content/full/117/3/e452

Pressley JC, Barlow B, Durkin M, Jacko SA, Dominguez DR,
Johnson L. A national program for injury prevention in chil-
dren and adolescents: the injury free coalition for kids. J Urban
Health. 2005;82(3):389-402

Haider AH, Risucci DA, Omer SB, et al. Injury prevention priority
score: a new method for trauma centers to prioritize injury preven-
tion initiatives. J Am Coll Surg. 2004;198(6):906-913



