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ABSTRACT
Introduction: The Emergency Severity Index (ESI©) is an initial measure of patient assessment in
the emergency department (ED). It rates patients based on acuity and predicted resource intensity
from Level 1 (most ill) to Level 5 (least resource intensive). Already implemented and evaluated in
several US hospitals, ESI has yet to be evaluated in a Canadian setting or compared with the five-
level Canadian Emergency Department Triage and Acuity Scale (CTAS).
Objective: To compare the inter-observer reliability of 2 five-level triage and acuity scales.
Methods: Ten triage nurses, who had all been trained in the use of CTAS, from 4 urban, academic
Canadian EDs were randomly assigned either to training in ESI version 3 (ESI v.3) or to refresher
training in CTAS. They independently assigned triage scores to 200 emergency cases, unaware of
the rating by the other nurses.
Results: Number of years of nursing practice was the only significant demographic difference
found between the 2 groups (p = 0.014). A quadratically weighted kappa to measure the inter-ob-
server reliability of the CTAS group was 0.91 (0.90, 0.99) and not significantly different from that
of the ESI group 0.89 (0.88, 0.99). An inter-test generalizability (G) study performed on the vari-
ance components derived from an analysis of variance (ANOVA) revealed G(5) = 0.90 (0.82, 0.99).
Conclusions: After 3 hours of training, experienced triage nurses were able to perform triage as-
sessments using ESI v.3 with the same inter-observer reliability as those with experience and re-
fresher training in using the CTAS.

RÉSUMÉ
Intoduction : L’Emergency Severity Index (ESI©) est une mesure initiale dans le cadre de l’évalua-
tion des patients à l’urgence. Cet indice permet de classer les patients selon la gravité de leur état,
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Introduction

Triage is typically the first step in the evaluation of a patient
presenting to an emergency department (ED). This process
involves a brief assessment that focuses on the patient’s
clinical needs and priority for care.1,2 The triage nurse then
assigns the patient a place in queue and to an appropriate
treatment area of the ED based on that assessment.2

A variety of ED triage methods are in use. These usually
address the issue of acuity and range from 3 to 5 levels.
Canada, the United Kingdom and Australia have each
adopted a 5-level triage and acuity scale. The Canadian
Emergency Department Triage and Acuity Scale (CTAS)3

is based on the Australasian Triage Scale (now called the
National Triage Scale [NTS]).1,4,5 A new triage tool, the
Emergency Severity Index (ESI©), has been developed and
subsequently modified (ESI v.3) as an initial measure of
patient assessment in the ED.6–8 It is an algorithm with rat-
ings ranging from Level 1 (Most ill) to Level 5 (Least re-
source intensive). The ESI approach is novel because it in-
corporates both patient acuity and resource utilization
prediction to arrive at a triage level. ESI has been imple-
mented and evaluated in several ED settings in the United
States but has yet to be evaluated outside of the US or di-
rectly compared with any other triage method.6,7

Both NTS and CTAS have been shown, to varying de-
grees, to be reliable measures of patient acuity.1,9,10 The 2
published studies measuring the inter-observer reliability
of CTAS were based on written summaries of actual ED
cases (n = 50, n = 41) and involved groups of 20 subjects

unfamiliar with CTAS.1,11 The former employed equal
numbers of emergency physicians (EPs) and emergency
nurses (RNs), and the latter used 4 equal groups: EPs,
RNs, and 2 groups of paramedics with different levels of
training. Using weighted kappas, the inter-observer relia-
bilities of each study were reported as 0.80 and 0.77 re-
spectively. The inter-observer reliability of ESI was mea-
sured by an EP reviewing the triage record of 351
previously ESI-triaged cases and assigning ESI scores
while blinded to the original RNs’ ESI assessments.7 The
authors reported a weighted kappa of 0.80 for the inter-ob-
server reliability.

To date, there have been no studies comparing the inter-
observer reliabilities of 2 or more triage tools. Therefore,
the objective of this study is to compare the inter-observer
reliability of ESI v.3 to CTAS, using Canadian ED cases.

Methods

This was a randomized controlled trial in which 10 nurses
from 4 tertiary-care hospitals were assigned to undergo 3
hours of didactic training in either ESI v.3 or CTAS. The
participants were selected by their respective nurse man-
agers according to their availability to participate in this 2-
day project. All were trained and experienced in the use of
CTAS prior to the study, but none were familiar with ESI.
Each group of 5 RNs underwent a 3-hour training (or, in
the case of the CTAS group, review) session of the system
they were to use.

Randomization was conducted in a stratified manner

la prévision du niveau de ressources nécessaires allant du Niveau 1 (gravité maximale) au Niveau 5
(niveau de ressources le plus bas). Déjà mis en place et évalué dans plusieurs hôpitaux américains,
l’ESI n’a pas encore été évalué dans un contexte canadien ni comparé à l’Échelle canadienne de
triage et de gravité pour les départements d’urgence (ÉTG).
Objectif : Comparer la fiabilité inter-observateurs de deux échelles de triage et de gravité à cinq
niveaux.
Méthodes : Dix infirmières de triage de quatre départements d’urgence universitaires canadiens
en milieu urbain formées à l’utilisation de l’ÉTG furent assignées au hasard à une formation pour
la version 3 de l’ESI (ESI v.3), ou à un recyclage dans l’utilisation de l’ÉTG. Elles assignèrent indi-
viduellement des niveaux de triage à 200 cas à l’urgence, sans connaître l’assignation des autres
infirmières.
Résultats : Le nombre d’années d’expérience des infirmières était la seule différence démo-
graphique rencontrée entre les deux groupes (p = 0,014). Une valeur kappa quadratique
pondérée pour mesurer la fiabilité inter-observateurs du groupe ÉTG était de 0,91 (0,90, 0,99) et
n’était pas statistiquement différente de celle du groupe ESI qui était de 0,89 (0,88, 0,99). Une
étude de généralisabilité inter-tests (G) effectuée sur les composantes de la variance dérivées
d’une analyse de variance (ANOVA) révéla G(5) = 0,90 (0,82, 0,99).
Conclusions : Après trois heures de formation, des infirmières de triage expérimentées furent en
mesure d’effectuer des évaluations de triage à l’aide de l’ESI avec la même fiabilité inter-observa-
teurs que les infirmières avec de l’expérience et un recyclage dans l’utilisation de l’ÉTG.



such that RNs from each of the 4 hospitals were randomly
assigned to 1 of the 2 training groups. The assignment to
training group was revealed to the participants after com-
pletion of a questionnaire that included demographics, ed-
ucation and work history data. Participants could not be
blinded due to past exposure to CTAS.

After completion of training or review, the RNs in each
group independently assigned triage levels using their as-
signed triage tool to 200 case scenarios abstracted from
prospectively collected, local ED cases (Fig. 1). Each case
included the patient’s age and gender, the presenting com-
plaint, and a brief case scenario with vital signs and pain
score as documented on the original ED triage sheet. To

prevent communication between participants, the groups
were observed by a proctor unaware of group assignment.

The data were entered onto a spreadsheet by a staff
member who was blind to the study objective. During both
data entry and analysis, the group assignment remained
coded and concealed.

Two-sample t tests were conducted on continuous vari-
ables from the nurses’ personal information to compare the
2 groups. Inter-observer reliability for each of the 2 groups
was measured using a quadratically weighted kappa.11

In determining the sample size for this study, we antici-
pated a kappa value of approximately 0.8 from the previ-
ously cited studies and deemed a standard error of 0.05 to
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Kappa = 0.8926
(0.882 – 0.985)

Fig. 1. Reliability study flow chart. CTAS - Canadian ED Triage and Acuity Scale;
ESI = Emergency Severity Index
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be acceptable. Using the formulae outlined by Streiner and
Norman it was determined that approximately 100 cases
and 5 observers per case would be required to achieve this
small a confidence interval.12 To ensure the study was suffi-
ciently powered, the number of cases that observers were
asked to assess was doubled to 200. Our institution waived
the need for institutional review board approval for this
study because it did not alter patient care and involved
nurse volunteers.

Results

There were no significant differences found between the 2
groups with respect to: age (p = 0.053); years in the ED (p
= 0.13); hours of prior CTAS training (p = 0.57); or years
of experience in triage (p = 0.61). Nine of the 10 RNs had
their nursing diploma, and the 10th nurse had a BScN de-
gree. One of the 9 diploma-level RNs also had an Emer-
gency Nursing Certificate. Table 1 shows that there was a
significant difference in the number of years in nursing
practice (CTAS, 14.4 v. ESI, 25.2, p = 0.01) between the 2
groups.

The inter-observer reliability of the CTAS group as mea-
sured by the quadratically weighted kappa was 0.91 (0.90,
0.99), similar to that of the ESI group 0.89 (0.88, 0.99).

The 2 triage scales appear to be in moderate agreement
with one another, as indicated by an inter-test generaliz-
ability of 0.58. An average score assigned by all 5 RNs in
each group was 0.90 (0.81, 0.99). The relationship be-
tween ESI and CTAS is illustrated in Figure 2.

Discussion

ESI v.3 is a triage-specific, flowchart-based algorithm that
asks not only “Who should be seen first?” but also “What
does this patient require to reach a disposition?”7 The first

step of the algorithm is to determine if the patient is intu-
bated, apneic, pulseless or unresponsive. These patients are
at the highest level of the acuity scale (Level 1). Step 2 of
the algorithm addresses all other patients, where they are
assessed to determine if they are in a “high-risk situation”
– confused, lethargic, disoriented, in severe pain or dis-
tress. A patient meeting any one of these criteria is triaged
as Level 2 acuity.

The algorithm next focuses on expected ED resources
required for a patient. Patients requiring 2 or more distinct
ED resources are triaged as a Level 3. However, if their
age-adjusted vital signs (heart rate, respiratory rate and
oxygen saturation) are not within the described ranges,
these patients can be “up-triaged” to Level 2. Patients re-
quiring only 1 ED resource for disposition are triaged as
Level 4, and those not requiring any of the listed resources
are Level 5.

CTAS is a 5-level triage and acuity scale that categorizes
patients as follows: Level I, Resuscitation; Level II, Emer-
gent; Level III, Urgent; Level IV, Less Urgent; and
Level V, Non Urgent. It prioritizes patient care require-
ments by sorting patients according to the type and sever-
ity of their presenting signs and symptoms, without con-
sideration of resource utilization. Both ESI and CTAS
utilize a descending numeric order of acuity level (i.e.,
level 1, most acute; level 5, least acute).

Measurement of inter-observer reliability is typically re-
ported using a kappa score for dichotomous variables
(agree/disagree). This reports the proportion of agreement
between 2 observers given the probability of agreement by
chance alone (usually 0.5). When more than 2 choices are
available to the observer, such as with these 5-level triage
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Relationship between ESI and CTAS
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Fig. 2. Relationship between the Emergency Severity Index
(ESI) and the Canadian ED Triage and Acuity Scale (CTAS).

Table 1. Demographic comparison of the two triage
nurse groups

Group; mean (and SD)

Variable CTAS ESI p value

Age, yr. 38.4 (3.78) 45.8 (5.76) 0.053
Total no. of years of
   nursing practice 14.4 (4.72) 25.2 (5.72) 0.014
No. of years in ED   8.0 (4.69) 13.8 (5.93) 0.570
No. of years of ex-
   perience in triage   5.8 (3.35)   7.4 (5.68) 0.610
No. of hours of prior
   CTAS training   4.8 (3.35)   3.6 (2.97) 0.570

CTAS = Canadian ED Triage and Acuity Scale;  ESI = Emergency Severity Index;
SD = standard deviation;  ED = emergency department



scales, the degree to which the observers disagree must
also be considered. For example, the difference between
one observer triaging a patient as a level 5 and a second
observer triaging the same patient as a level 4 is small
compared to the difference of the second observer triaging
that patient as a level 1. The quadratically weighted kappa
measures this degree of disagreement by employing a stan-
dard weighting scheme based on the square of the amount
of the disagreement.

After 3 hours of training, nurses experienced in triage
were able to perform triage assessments using ESI v.3 with
the same inter-observer reliability as those with experience
and refresher training in CTAS. The higher inter-observer
reliability scores reported in this study for both CTAS and
ESI (0.91 and 0.89 respectively) compared to the previ-
ously published studies (0.8 and 0.77) might be due to the
heterogeneity of the participant population of the latter,
which compared nurses to physicians (and paramedics),
while this study was restricted to nurses.7,11 Unlike previous
CTAS reliability studies, the participants in this study were
experienced in using a 5-level triage tool (i.e., CTAS).

Limitations
There are limitations to this study. It was conducted with
paper scenarios, not with real patients. This is no different
from the previously published inter-observer reliability
studies.1,11 Furthermore, conducting simultaneous, live
triage assessments on a single subject with a statistically
necessary number of observers is not feasible in most ED
settings. The 200 cases used in this study were prospec-
tively and randomly collected specifically for the purpose
of the study. Another limitation was that there was only a
single CTAS and ESI level 1 case scenario out of the 200.
Level 1 cases, (typically, patient is intubated and/or receiv-
ing CPR) are immediately recognized by even lay persons
as being critical and, therefore, no triage skill is required to
determine that the patient is in need of immediate medical
attention. Critical, near death patients often do not undergo
formal triage but are transferred immediately to a critical
care area. Such cases have been excluded previously in
triage research.13 Given that level 1 patients are easily rec-
ognized, the inclusion of more such cases (in which the
kappa of the inter-observer reliability would approach 1.0)
could only increase the final kappa in each triage group
without altering any differences between the 2 groups.

As with previously reported reliability studies, the small
number of observers in this study might be interpreted as a
limitation. However, this number was predetermined with a
sample size calculation using appropriate parameters. Al-
though the sample size calculation for this type of analysis

determines both the number of cases and the number of ob-
servers, the size of the former has a greater impact on the
confidence intervals around the summary measures than the
latter. The small confidence intervals around the summary
measure found in this study are evidence of an adequate
sample size. Inclusion of observers from 4 EDs in each
group should increase their heterogeneity. The significant
difference in number of years of nursing practice found be-
tween the 2 groups is a reflection of the small sample of ob-
servers (n = 5/group), and it is unlikely that any selection
method could have created 2 perfectly equal groups with
respect to all 5 of the demographic criteria assessed.

This study was conducted using ED staff, albeit from 4
different hospitals, and cases from a specific setting: tertiary
care hospital, urban geographic location, and unique popu-
lation characteristics of one city in Canada. Although this
study may not necessarily apply to other settings, locations
or populations, we believe that it can be easily translated.

A final concern is that the previous CTAS training and
experience of the participants provided those in the CTAS
group with an advantage. Any future study might employ
participants unfamiliar with either triage method.

Determining reliability “is a necessary step in establish-
ing the usefulness of a measure” and a reliable triage scale
is fundamental to any attempt at performance measure-
ment in emergency medicine.14 It must also be demon-
strated that the tool is valid (i.e., it measures what it is in-
tended to measure and allows us to draw inferences from
the scores of the measure with a high degree of confi-
dence).14 However, validity cannot be assessed until ade-
quate reliability has been proven. A valid measure of ED
case-mix data would allow more reasonable assessment of
the relationship of such ED case-mix data with DRG (di-
agnosis-related groups/case-mix groups) information, and
other metrics such as that related to operational efficiency,
quality indicators and standards, utilization review, out-
come effectiveness, patient satisfaction, costs and the like.
Sun and colleagues, for instance, have correlated triage and
acuity case-mix data with patient satisfaction, and Fernan-
des and coworkers have linked triage and acuity data with
operational efficiency and quality indicators.15,16

There have been no other studies comparing 5-level
triage instruments. However, in the past decade, at least 4
such tools have been developed or implemented on large
scales, and each is based on different strategies. Compari-
son studies are, therefore, necessary to determine the rela-
tive merits of each in different populations. We have cho-
sen to compare the 2 most utilized 5-level triage
instruments in North America. The first step in this com-
parison is an assessment of reliability for both scales. Our
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study suggests a comparable level of inter-observer relia-
bility. We believe that this study should be repeated in
other settings and with other triage scales.

Conclusions

With minimal training, a group of experienced ED triage
nurses were able to perform triage assessments on a set of
standardized case scenarios using ESI v.3 and obtain the
same inter-observer reliability values as a group of CTAS-
experienced and refresher-trained nurses using CTAS.
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