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Appraisal of Field Triage in Mass Casualty Incidents
in Taipei
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Abstract

To evauatethe performance of field triage, weretrospectively reviewed thedatafrom 76 victims
from mass casualty incidents (M Cls) from January 2003 to December 2004. The golden guides
included 4 col or-coded triage system, Simplified Triage And Rapid Transportation (START), Re-
vised TraumaScore (RTS) and Pediatric TraumaScore (PTS). Tenitemswere provideto evaluate
the performance. Of the victims, 41 (54%) of them were rescued from fire accidents, 29 (38%)
from traffic accidents and 6 (8%) from landslides. The average age were 52+24 years and 40
(52%) were women. In addition, 10 (13%) of them were children (<15 years). The presence of
color-coded badgeswassignificantly lower thanin exercises (8% vs. 100%, P<0.001). Itissmilar
in specified triage personnel (12% vs. 100%, P<0.001), therate of over-disposition rate (40% vs.
5%, P<0.001), usage of pediatric triage (0% vs. 100%, P<0.001), and usage of PTS (0% vs.
100%, P<0.001). Inconclusion, thefield triageisnot actualy performed according to the standard
operations procedurein Taiwan. The most inadequate responses are the absence of specially-
designated triage personndl, lack of pediatric triage and traumascoring. Theonly way toimprove
thesituation may betoimplement thetriageand traumascoring intothedaily activitiesof theEMTs.
(Ann Disaster Med. 2005; 3:69-75)
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Introduction

A mass casualty incident (MCI) means any
event that causesalargenumber or individuas
to becomeill or injured. A basic concept isthat
MCl isdefined by theamount of availablemedi-
cal resourcesin relation to the needs of indi-
vidualsrequiring care at a specific place and
time. Emergency medical servicesareaways
the first respondersto arrive at the scene of
suchincidents. Themissionof theseprehospita

providersisthuscritical inmanaging thewhole
event. Themost consi stent themeisto perform
extrication, triageand transport victimsfroma
sceneto adefinite carefacility. However, the
redlity of prehospitd activitiesoftendiffersfrom
the plan.*® The same situation is found in
Taiwan. The so-called paper plan syndrome
may be present in the real casualty
circumstances. The most essential step “field
triage” may be missed or inadequate at the
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scene. It causesthe supply-demand mismatch
more severe and theincidents more chaos.

Thethreemajor phasesof initial massca-
sudty areasfollow, that is, triage, evacuation,
and definitivemedical care.* The performance
of accuratetriage providesthefirst responders
withthebest opportunity todothegreatest good
for thegreatest number of casualties. Many dif-
ferent triage systems have emerged over the
years. Althoughvariousnomenclaturesandsys-
temsarein common usethroughout theworld,
commonalitiesdoexist. Most systemsof triage
sort patientsinto four major categoriesdesig-
nated by colors. Theso-caledreversetriageis
used in most of the M Cls because of the con-
siderationsin saving the most number of vic-
timsaspossibleandinthemiserablesurviva in
those with traumatic cardiac arrest. Although
the concept has been introduced in Taiwan for
many years, thereisstill no definitereport con-
cerning the reality of field triage in the
circumstances. Because field experienceis
probably theonly trueteacher of triagetraining,
wethus designated such aretrospective study
toinvestigatethe performanceof filed triagein
MClsinTaipel metropolitan areain recent two
years.

Methods

Field triage algorithm

A set of triage criteriafor use by emergency
medical servicedtaffingthevariousvenueswas
developed dready. Thetriage systemisgener-
ally that of four major categoriesdesignated by
colors. A priority one or immediate (red) pa-
tientisclassfied asonewhoseinjury iscritical
but who canbecaredfor withonly minimal time
or resources and who would haveagood prog-
nosisfor survival after treatment. Priority two
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or delayed (yellow) patientsinclude patients
whoseinjuriesaresignificant but who areable
totolerate adelay carewithout therisk of sub-
stantial morbidity. Priority three or nonurgent
(green) patients are those whose injuries are
minor enough that they canwait for treatment.
Expectant patients(black) includethosewhose
injuriesareso severethat they haveonly amini-
mal chance of survival evenif significant re-
sources are expended.

Theprehospital triagetrainingisasoem-
phasized onasystemtitled SmpleTriageand
Rapid Treatment (START) that hasemergedin
recent years had gained popularity. Thissys-
tem takes into account the respiratory status,
the perfusion, and the mental status of the
patient. In general, the patientswho can wak
areasked to move away fromtheincident area
toaspecificlocation. Thesepatientsareclass-
fied aspriority three or minimal (green), and
they will bereassessed after themoreimmedi-
ately criticd patientsareevaluated. Thepatients
whoremainarethenassessed. After thepatient’s
respiratory rate, pulse, andability tofollow com-
mandsare evaluated, they areclassified asone
of thethreeremai ning categories—priority one
(red), priority two (yellow), and expectant
(black).

Further triage hasbeen focused on thetri-
agedepending upontheseverity of trauma. This
triagesystemhasbeenmodified fromtheguide-
lines from Advanced Trauma Life Support
(ATLS) programs.® Itincluded 4-step stepwise
approach to these with injuries. In detail, the
first step isto evaluate if the patient has any
signsof ingtability such asGlasgow comascale
<13, respiratory rate < 9 bpm or > 30 bpm,
systalic blood pressure < 90 mmHg, revised
trauma score <11, or pediatric trauma score
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<9, If thevictimshad no unstablesigns, the sec-
ond step wasto assessif they had any external
injuriesthat wereassociated with life-thresten-
ing problems such asflail chest, two or more
proximal long-bonefractures, amputationabove
wrist or ankle, penetrating injury over torso,
head or neck, pelvic fracture, or combination
withburn. If thevictimsalso had no significant
external injury, thethird step wasto evaluate
themechanismsof traumatofindif therewould
beany possibilitiesof internal injury. Significant
mechanismsincludeextri cationtimeover 20min,
fall from height above6m, high speed collision
(>64 Kmph), extrusion from thevehicles, and

soon. Thelast step wasthosewith poor physi-
ca tolerancesuch asthoseyounger than 5years
or older than 55 years, the pregnant women,
immunocompromised patients, diabetics, and
soon.

The Revised Trauma Score (RTS) isone
of themorecommon physiologicscores.” [tuses
3 specific physiologic parameters, (1) the
Glasgow Coma Scale (GCS), (2) systemic
blood pressure (SBP), and (3) therespiratory
rate (RR).

Practitioners code parametersfrom 0-4
based on the magnitude of the physiologic
derangement. The RT Shas2 formsdepending

Table. Pediatric trauma score (PTS) (Adapted from reference 8)

Components +2 +1 -1 Score
. > 20 kg (44 10-20 kg
Weight Ibs) (22-44 Ibs)) <10kg (22 Ibs.)
Airway Patent* Maintainable?  Unmaintainable?
Systolic B/P > 90 mm Hg 50-90 mMmHg <50 mm Hg
Pulses Radial Carotid Nonpalpable
CNS Awake + LOCn Unresponsive
= Closed or Multiple closed
ractures None
suspected or open
Mgor,
Wounds None Minor* penetrating or
burns®
-6t0 12,
Total Score decre_as& with
severity of
condition

9-12 - Minor trauma

6-8 - Potentially life threatening

0-5 - Life threatening

<0- Usuadly fatal

1 No assistance required.

2 Protected by patient, but requires continuous monitoring for changes, may require
positioning.

3 Requires airway adjuncts NPA, OPA and ET or suctioning.

o Responds to voice, pain, or temporary loss of consciousness noted.

* Abrasions, minor lacerations, burns < 10% and not involving hands, face, feet, or
genitalia.

a Penetrating, major avulsions, lacerations, burns > 10% or involving hands, face, feet
of genitalia.
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onitsuse. Whenusedfor field triage, the RTS
isdetermined by adding each of thecoded val-
uestogether. Thus, the RTSrangesfrom 0-12
and iscalculated very easily. An RTS of less
than 11 isused to indicate the need for trans-
port to adesignated traumacenter. The coded
form of the RTSis used more frequently for
quality assuranceand outcomeprediction. The
coded RTSiscalculated asfollows, inwhich
SBPc, RRc, and GCSc represent the coded
vauesof eachvariable, that is, RTSc=0.7326
SBPc + 0.2908 RRc + 0.9368 GCSc.

Pediatric traumascoring (PTS) was used
to evaluate the victimslessthan 15 yearsold.
In summary, the PTS consists of six param-
eterswhich are common determinants of the
clinical conditionintheinjured child.2 During
theinitial assessment of theinjured child, each
parameter isassessed and givenanumericscore
based on itsthree associated variables: +2 for
noinjury or non-lifethreatening; +1 for minor
injury or potentialy life-threstening; and -1 for
life-threatening. Totalscanrangefroma+12to
a-6 with the range of <8-9 being the critical
break point for transport to acomprehensive
traumacarefacility. The scoring of each cat-
egory has been presented in Table.®

Evaluation of triage performance

We retrospectively reviewed the pre-hospital

data of the victims of MClswho were trans-

ported to our institute from January 2003 to

December 2004. Theemphasi shasbeen placed

onthetriageinformation recorded by theemer-

gency medical technicians. Theevaluationin-

cludedasfollows:

1. Thepresenceof color-coded badge;

2.  Thearrangement of a specified triage
personne!;
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3. Theaccuracy of triages,
4. Thepresenceof triage categories;
5. Adequate disposition of the victims ac-

cordingtotheir triage categories,

6. Medica recordingsof thevictimswithdif-
ferenttriagecategories;

7. Vdidity of triageinformationand medical
recordings,

8. Theadequacy of RTSif needed;

9. Theusage of pediatric-specific triageif
needed;

10. Theusageof PTSif needed.

For each item, zero to 100 points would
be given by two independent reviewers. If the
differencesbetweentheabovetwo scoringsare
more than 10 points, athird reviewer would
participatethework of quaification and thefi-
nal scoring becametheaverage of thetwo most
closevalues.

Statistics

Thevalueswere presented asmean + SD. We
made comparisons between the performances
inreal MClsand thosein exercises (aMCI
scenario with 40 victims) whichwereheld in
summer 2004. For categorical variables, the
percentageof fulfillment hasbeen convertedto
the scoresand the compari son between groups
has been analyzed by Chi-square tests. In
contrast, thescoresof non-categorical variables
were evaluated by the reviewersand the com-
parisonsbetween thegroupsweremadeby stu-
dents' ttest or ANOVA asindicated. A Pvaue
less than 0.05 was considered as statistically
sonificant.

Results
Wecollected the pre-hospital datafrom 76 vic-
tims of mass casualty incidentsfrom January
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2003 to December 2004. Forty-one (54%) of
them were rescued from fire accidents, 29
(38%) fromtraffic accidentsand theremaining
6 (8%) fromlanddides. Theaverage ageof the
victims were 52+24 years and 40 (52%) of
them were women. In addition, 10 (13%) of
themwerechildren.

All of theinvestigation items have been
completed for all of theinformation from the
victimsexcept that thelast two (usage of pedi-
atrictriageand PTS) were only applied for the
tenchildren. Theresultsof eval uationweresum-
marized asfollows.

The presence of color-coded badge
We surprisingly found that most of thevictims
had no col or-coded badges along them. The
presence of such badgeswasonly 8% (6/76).
We consulted the related EM S personnel and
bureausand found that thelimited reactiontime
and lack of routine application of color-coded
badgesin ambulance were major explanations
for suchresults. However, itiscompletely dif-
ferent from the performancein exercises (8%
vs. 100%, P<0.001).

The arrangement of specified triage
personnel

Theoverall presence of aspecified triage per-
sonnel wasalso low (12%, 9/76) that wassig-
nificantly different fromwhat wasobservedin
the exercise (12% vs. 100%, P<0.001). The
truth wasthat most of the EM Ts sorted the pa-
tientsthemselves. They did triage, emergency
careandtrangportationfor thesamevictim. The
phenomenon was far away from what they
havelearnedintheexercise.

The presence of triage categories
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Although there was very low percentage of
color-coded badged ongthevictims, theoveral
triage rate was 86% (65/76). Most of the tri-
age was documented in medical recordings of
thetrangport sheets. However, it wasstill Sig-
nificantly lower than therate in the exercise
(86% vs. 100%, P<0.05).

Accuracy of triage

Fromthedetail sof records, wedetermined the
original condition and the triage category for
each victim. The correct triage rate was 91%
(69/76) that was comparablewith the rate ac-
complishedintheexercise (91% vs. 95% (38/
40), P=NS). The over-triage rate was 9%
whereastheunder-triageratewasnone. Among
thevictimswith over-triage, al of them were
expectant (black) instead of urgent (red).

Adequate disposition

We defined so-called over-disposition asthe
gtuationthat thevictimsof lower triagepriority
have been transported to the trauma center
whereasunder-dispositionviceversa. Therate
of over-disposition rate was 40% (30/76) that
wassgnificantly higher thanthat intheexercise
(40% vs. 5% (2/40), P<0.001). In contrast,
the rate of under-disposition was 3% (2/76)
that wassimilar to the performanceintheexer-
cise (3% vs. 3% (1/40), P=NYS).

Medical recordings
Theoverall accuracies of medical recordings
of real MClsand of the exerciseweresimilar
(90% vs. 95%, P=NS).

Validity of triage information and medi-
calrecordings
Thevalidity of triageinformation and medical



recordingwasanayzed by comparisonwiththe
chart recordings. The overall valid rate was
75% and also lower than that in the exercise
(90%, P<0.05). The most frequent missing
itemstofulfill includetraumascore (25%), vita
signs (14%) and transportation/arrival time
(10%).

Adequacy of RTS

Becausefailed RT S documentationwasfound
in 25% of the recordings, the remaining 57
records were analyzed. The accuracy rate
was about 67% (38/57) which was signifi-
cantly lower than in the exercise (67% vs.
90%, P<0.05). The over-scoring rate and un-
der-scoring rates were both 16%.

Usage of pediatric-specific triage

As mentioned above, there were 19 records
that failed to document traumascores. Among
them, therewere 10 pediatric traumavictims.
Inother words, dl of the pediatricspatientsdid
not have comparable PTS documentation
(0%, 0/10). Thefinding wasdefinitely differ-
ent fromthat presentinthedrill (0%vs. 100%,
P<0.001).

Usage of PTS

The situation was similar to pediatric triage.
There was none of the ten pediatric victims
evaluated by PTS (0% vs. 100%, P<0.001).

Discussion

Thisstudy demonstrated that theinadequacies
of field triagein MClsfrom Taipel metropoli-
tan region. Theabsenceof color-coded badge,
inadequate triage and mismatch of triage and
trangportationweremain problemsamongal.
Itisalso akind of so-called paper plan syn-

Triagein Mass Casualties 74

dromewhichwehavebeen awaysdeeply con-
cernedinthefield of disaster medicine.

Fieldmedical triageshould prioritizeand
categorize casualtiesto enabletimely rescue,
treatment, and evacuationinanorderly fashion.
It also optimize the use of available medical
nursing, and emergency personnd at thedisas-
ter site and the use of logistical support and
equipment.*® Thefactorsthat will worsenthe
medical supply-demandimbal anceincludelack
of an appropriate number and type of medical,
nursing, or emergency personnel, lack of ac-
cess by rescuers and emergency personnel to
thedisaster site, lack of accessby rescuersand
emergency personne to the casuatiesbecause
of extrication issues or exposure to hazards,
shortages of medical equipment and supplies,
limited availability of evaluation assetssuch as
ambulances or helicopters, and inadequate
physical and functional integrity of medical
fadlities

It isdisappointing to find the actual per-
formance of EMTsinthefield triagein Taipel
area. The target problem should be the gap
between standard operations procedure and
theactual processing. Because EM Sagencies
arecrucial resourcesin MCI preparednessand
response, they could becalled onbeforeaMCl
to assist with evaluations of hospitals, nursing
homes, and other skilled carefacilitiesand pro-
videmedical staffingfor shelters. Planningand
preparation arethekeysto thesuccessful func-
tioning of EM S provides. And the most effec-
tiveplansareoftenthosethat most closely match
anagency’sdaily activities. Unfortunately, be-
cause children and MClsareinfrequent parts
of most EM T’ sdaily encounters, they and their
needs are often mentioned in the standard op-
erations procedures. In Taiwan, there are till
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no specially-designed EM Tsand ambulances,
let alone the usage of pediatric triage®*® and
pediatric traumascores. However, it deserves
ustolook uptosuchacriss.

Wethereinhavethefollowingsuggestions.
First, medical consultantsand EMT experts
should urge to implement the pediatric triage
system and pediatric trauma scores into the
standard operations procedures. JUMpSTART
and PTS aretwo good examples. Second, the
triage and trauma scoring should be actually
performedinEM T sdaily activitiestoavoidthe
EMS providersmay only consider triage and
scoringinthe MCl or disaster exercise. When
areal disaster or MCI occur, the chaos of the
circumstanceswould waysmakethestaff for-
get to do what they should do. Third, ade-
tailed and long-term follow-up asthisinvesti-
gation should be continued in each corner of
EMSagencies.

Thisstudy hasthefollowing limitations.
First, it isaretrospective study rather than a
prospective one. Although thiskind of investi-
gation should befreefrom the effects of early
warning, the possible confounding factorsthat
would be met inretrospective studiesstill can-
not be definitely avoided. Second, the study
populationissmall andthestudy regioninvolved
isdsolimited. A large-scalenationa widestudy
may beindicated to confirm thereal situations
of fildtriagein Tawan.

In conclusion, thefield triageisnot actu-
ally performed according to the standard op-
erations procedurein Taiwan. The most inad-
equate responses are the absence of specially-
designated triage personnel, lack of pediatric
triageand traumascoring. Implement of triage
and trauma scoring into the daily activities of
the EM Tsmay betheonly way toimprovethe
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Studion.
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