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Application of Broselow Tape in Pediatric Population Ex-
posed to Chemical Terrorism

Tzong-LuenWang, MD, PhD; Chi-Ren Hung, MD

Abstract

Toinvestigate the gpplicability of the Broselow Emergency Pediatric tapein disaster responsefor
pediatric population, we underwent astudy in aNBC training course. The 83 studentswereran-
domly subgrouped asGroup A (n=41) and Group B (n=42). The former were supplied with the
Brosdlow Emergency Pediatric tape and thelatter were not supplied. A 20-item questionnaire con-
tai ning questionsconcerning management of different conditionsfrom pediatric popul ation wasful-
filled from each student. The average score was 83+9 points for Group A and 77+8 points for
Group B (P<0.01). he causes of errorswere categorized as misuse of agents, dosing errors, and
missing data. Therearesignificant differencesin dosing errorsjudged by absol ute scores between
Group A and Group B (11+4 pointsvs 19+5 points, P<0.05) whereas no differencesweremet in
misuse of agents (3+4 pointsvs. 4+5 points, P=NS) andin missing data(3+5 pointsvs. 1+3 points,
P=NS). Intheviewpoint of relative contribution of errors, misuse of agents contributeto 18+5%
for Group A and 17+5% for Group B (P=NS). In addition, there was significant differencein the
percentage of dosing errors between Group A and Group B (65+18% vs. 83+21%, P<0.05).
Therewasa so significant differencein relative contribution frommissing data (18+7%Vs. 4+5%,
P<0.01). In conclusion, the main pitfall of Broselow Emergency Pediatric tape was|acking the
information of antidotesfor cyanide, radiation agentsand biological agents. A modified Broselow
Emergency tgpe should be needed to resol ve such adilemma.(Ann Disaster Med. 2006;4:49-53)
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Introduction

The Broselow Pediatric Emergency tgpe pro-
videsatool for determining the correct dosage
of medications and equipment sizes
(endotracheal tubes, suction catheters, etc.) for
children, based on hisor her length. It can help
amplify someof thedecis on-makinginanemer-
gency by eliminating the need to estimate a

child’ sweght, whichiswhat practitionersuse
to cal cul ate the correct dosagefor medication.

Inanemergency, theestimationof achild's
weight and drug dosagecal culationwill usually
be done under stressful conditions, increasing
thelikelihood of dosage errors. Research has
aready shownthat thedosagecaculaioninthe
pediatric setting is highly prone to errors.*®
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Additionally, patient weight in the pediatric
populationiscritical for dosing formulas, but
evidencesuggeststhat both physicianand nurse
estimates of children’s weghtsareunreliable
(>15%off).” Thestuationisasotrueinthe set-
ting of disasters or MCI, and the Broselow
Pediatric Emergency tgpe may be helpful for
thisdilemma.

Inthe United States, the Centersfor Dis-
ease Control and Prevention (CDC) has con-
firmedthat theneed for health providerstocom-
pleteasmplethree- or four-step ca culation of
drug dosing duringaMCl or adisaster signifi-
cantly increesesthepotential medica errors. So-
called dosing cards have been therein
developed. The cards are reported to provide
standard and simpleinstructionsto prepareand
admini ster antidotes, medications, and preven-
tiveagentsto pediatric populaioninthe setting
of aMCI or amedical dissster. All disesseare
based on published literature, including CDC
guidelines. And theantidotesincluded cyanide,
the nerve agents, radiation agents and the bio-
logical agents.®*° Becausethe pediatric dosing
cards mentioned above are not available in
Taiwan, wethustried to eval uate the applica
bility of the Brosel ow Pediiatric Emergency tape
inthe situation of aMCl or amedical disaster
includingterrorismattacksinthefollowingstudy
utilizingthetabletopdrills.

Material and Methods

Study protocol

On June 10" 2005, we conducted atraining
course for the NBC (nuclear, biological and
chemicd incidents) responseat ouringtitute. The
course consisted of 6-hour special lectureand
6-hour tabletop drill. Therewere eighty-three
studentsattending thecourse.

Children and Chemoterrorism 50

The6-hour specia lectureincluded thein-
troduction of National Response System, plan-
ning and management of nuclear, biologica and
chemica events. The6-htabletopdrill included
thesmulationmode! tonucl ear events, thesmu-
lationmode tobiological events, thesmulation
model to chemical events, and the smulation
mode tooveral unknown conditions. Each sec-
tion included the practice of triage,
decontamination, medi cations, dosing, resusci-
tation at ED, and incident command system
(ICS) at field and at hospitals. Thisstudy was
focused upon the accuracy of medicationsand
dosing, especidlyforthosesmulatedvictimsless
than 8 years.

Thesmulated victimsweretriageaccord-
ingto START (smpletriageand rgpid transport)
protocol. Thevictimswerethuscategorized as
four categories such as Black (deceased or
expected), Red (CRITICAL: likely tosurvive
if smple care given within minutes), Yellow
(URGENT: Likelytosurviveif smplecaregiven
within hours), and Green (MINOR: likely to
surviveevenif caredelayed hoursto days. May
bewalking OR stretcher cases). Therewere 2
BLACK,12RED,5YELLOW and 1GREEN
smulatedvictimsinal.

Eighty-threestudentswererandomizedto
two groups. Group A (n=41) were provided
the Broselow Emergency tgpein consideration
of correct dosing for pediatric population
wheressGroup B (n=42) did not havethetgpe.
A 20-item questionnaire contai ning questions
concerning management of different conditions
frompediatricpopul ationwasfulfilledfromesach
student. Thetotal scoresfor each group were
calculated and compared. The pattern of er-
rors were also recorded and compared. The
sources of these errors were analyzed, too.
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Dosing errorsare defined asthe difference be-
tween given dose and correct dose more than
10%.

Statistical analysis

The categorical data were imputed in
Microsoft Excel 2000 for descriptive statis-
tics and further qualitative analysesusing the
chi-squaretest. The continuous varigbles were
analyzedusing ANOVAfor inter-group
differences. A P <0.05 was considered to be
gatigicalysgnificant.

Results

Overall performance

The average score was 83+9 pointsfor Group
A and 77+8 pointsfor Group B (P<0.01). Dif-
ferent triage status might result in different
performance. Of al errors, 75% occurred in
RED smulatedvictims, 20%inY ELLOW ones
and 5% in GREEN ones. There were no sig-
nificant differencesindistribution of errorsac-
cording to triage status between Group A and
Group B (P=NS).

Analysis of errors

The causes of errorswere categorized asmis-
use of agents, dosing errors, and missing data.
Therearesignificant differencesin dosing er-
rorsjudged by absol ute scores between Group
A and Group B (11+ 4 pointsvs 19+5 points,
P<0.05) whereas no differencesweremet in
misuse of agents (3+4 pointsvs. 4+5 points,
P=NS) and in missing data (3+5 pointsvs.
1+3 points, P=NS). In the viewpoint of rela-
tive contribution of errors, misuse of agents
contributeto 18+5% for Group A and 17+5%
for Group B (P=NYS). In addition, there was
significant differencein the percentage of dos-
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ing errors between Group A and Group B
(65+18% vs. 83+21%, P<0.05). There was
also significant difference in relative contri-
bution from missing data (18+7% vs. 4+5%,
P<0.01).

Discussion

Thisstudy demonstrated that use of Broselow
Emergency tgpewasnot enoughin prescription
and dosecdl culation for pediatric populationin
the setting of disaster simulations. The main
drawbacksincluded | acking theinformation of
antidotesfor cyanide, radiation agentsand bio-
|ogical agents. Amodified Brosdl ow Emergency
tape should be needed to resolve such a
dilemma

Theoriginal tapewastheinvention of Dr.
Jim Broselow, an emergency physician in
Hickory,North Carolina By hisownadmisson,
asafamily physician hefdt pretty comfortable
with caring for very sick adults, but when the
patient was acriticaly ill or injured child, he
describes chaos, terror and lack of confidence
on the part of emergency care providers. He
was surethat there was abetter way to carefor
these childrenthat would provide consistency
and standardization.

Dr. Broselow developed asimpletool to
incressethe accuracy of weight estimation us-
ingheght-weight correl ationsfromtheNational
Center for Health Statistics.* The Broselow
Tape has become agolden standard in pediat-
ricemergency care**> Useof thetgoehasbeen
the subject of several studiesthat validateits
use.’**® Analysis showsthat mean medication
dosing error severity when subjects used the
B-LPSwas 34% |ower then when B-LPSwas
not available.™> Thetape may isrecommended
for use on any child under the age of 12 years



old. For any child that islonger than the tape,
the practitioner should use adult doses and
equipment.

However, the Broselow Emergency Pe-
diatric tapeisfocused upon medications used
inresuscitationsuchasAPLSand BPLS* The
antidotesusedinradiological, chemica andbio-
logical agents are not included in the tepe. It
may becons deredto usedos ng cardsdesigned
by Center for Disease Control in the United
States. We can imagine that the responders
should bring at |east both the Brosel ow Emer-
gency Pediatric tapeand thedosing cardsinthe
setting of disasters. It may be moreredlisticto
implement theinformation about antidotesfor
NBC events into the Broselow Emergency
Pediatrictape.

Inconclusion, themainpitfal of Brosdow
Emergency tapewaslacking theinformation of
antidotesfor cyanide, radiation agentsand bio-
|ogical agents.Amodified Bross ow Emergency
tape should be needed to resolve such a
dilemma
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