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Do physicians and nurses agree
on triage levels in the emergency
department? A meta-analysis

Introduction

Triage scales were introduced to ensure
reliability and safety throughout the
triage process. The use of comprehen-
sive triage scales has increased rapidly
in recent decades, simultaneously with
a rise in the expectation of concordance
among triage staff in the emergency
department (ED) [1]. It is of primary
importance that hospital personnel have
the required competences to perform
triage successfully. According to emer-
gency associations, a registered nurse
needs to perform triage [2, 3]. A number
of studies have investigated the role of
physicians in triage, including their role
in triage in the ED [4, 5]. According to
some research, a physicianmay guide the
selection of medical services effectively,
thereby mitigating the negative effect
of overcrowding and improving patient
flow through the triage process in the
ED.

The use of nurses in triage is more
cost-effective for hospitals than is the
use of physicians. As triage also requires
experienced clinicians, using nurses in
the triage room rather than experienced
physicians can cut hospital costs [7].
However, prior to drawing conclusions
about the relative advantages of physi-
cians versus nurses in performing triage,
it is imperative to investigate the reliabil-
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ity of triage decisionsmade by physicians
and nurses [6]. Assessments of inter-
rater reliability can examine the consis-
tency across clinicians’ decisions and the
extent of the similarity in physicians’ and
nurses’ triage practices. It is important
to know that clinical decisions must be
reliable to be valid. High inter-rater
reliability (κ= 0.81–1.00) denotes simi-
larity in the performance of physicians
and nurses. Information on the level
of agreement between triage decisions
made by physicians versus those made
by nurses can shed light on similarities in
decision making. The level of similarity
is very important, as it determines the
comparability of their performances. It
should be noted that information on
the level of agreement does not shed
light on the accuracy of triage decisions
(validity).

Poor agreement between physicians
and nurses may become a source of con-
flict in the ED and lead to increased ten-
sion in the physician–nurse relationship.
The findings of previous studies that ex-
amined the inter-rater reliability of triage
decisions made by physicians and nurses
were inconclusive (κ range: 0.186–0.94)
[8, 9]. Information is lacking on concor-
dance between physicians and nurses in
terms of triage decision making [8, 9].
Computing a pooled estimate of a relia-
bility coefficient could help identify the
potential effect of emergency clinicians
in terms of profession on triage concor-
dance [10]. Therefore, the aim of this
meta-analytic review was to determine
the levelofagreementbetweenphysicians
and nurses in triage decision making.

Methods

Literature search

Electronic databases, including Scopus
and PubMed, were searched from con-
ception to 1 September 2018. A publica-
tion date filter was not used. The search
terms included “Reliability”, “Triage”,
“Physician”, “Nurse”, “Agreement” and
“Emergency.” Relevant citations in the
reference lists of the included studies
were hand searched to identify other
potential articles Two researchers inde-
pendently examined the search results
to recover potentially eligible articles
(. Fig. 1). If needed, the authors of
the research papers were contacted to
retrieve supplementary information.

Eligibility criteria

Irrelevant and duplicated results were
eliminated. Only studies that used for-
mal triage scales were included. Only
English-language publications were re-
viewed. The latest version of the triage
scale was identified through papers pub-
lished after 2008 for the Canadian Triage
andAcuity Scale (CTAS) and2012 for the
Emergency Severity Index (ESI). Articles
were selected according to theGuidelines
for Reporting Reliability and Agreement
Studies [11]. According to these guide-
lines, only studies that reported descrip-
tions of the sample size, number of raters
and subjects, sampling method, rating
process, statisticalanalysis, andreliability
coefficients were included in the analysis.
Each of these items was graded qualified
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Records identified in 
primary search (n=96)

Records after duplicates removed (n=89)

Articles assessed for 
eligibility (n=13)

Remained articles for final 
inclusion (n=12)

Records identified through the references of 
included studies (n=1)

Titles or abstracts excluded (n=76)

Articles excluded due to lack of kappa data (n=2)

Fig. 19 Flow chart
of literature search
and selection pro-
cess

if described in sufficient detail in the pa-
per. A qualified paper was defined as one
with a qualifying score of >6 out of eight
criteria. Disagreements were resolved by
consensus. Articles that did not report
the type of reliability were excluded from
the analyses.

Data extraction

In the next phase, information was re-
trieved on the following parameters: par-
ticipants (agegroupandsize), raters (pro-
fession and size), instruments (live vs.
scenario), origin and publication year
of the study, reliability coefficient, and
methodology. The reliability coefficients
extracted from the articles were as fol-
lows: inter-rater reliability, kappa (κ) co-
efficient (weighted and unweighted), in-
traclass correlation coefficient, Pearson’s
correlation coefficient, and Spearman’s
rank correlation coefficient. In a meta-
regression, each sample was considered
a unit of analysis. If the same sample
was reported in two or more articles, it
was included once. In contrast, if sev-
eral samplesofdifferentpopulationswere
reported in one study, each sample was
separately included as a unit of analysis.

Data analysis

Pooling data of reliability coefficients
was performed for both types of re-
liability. The most qualified articles
reported reliability coefficients using
kappa statistics (an r type of coeffi-
cient, ranging from –1.00 to +1.00).
The agreement was defined as poor
(κ= 0.00–0.20), fair (κ = 0.21–0.40),
moderate (κ= 0.41–0.60), substantial
(κ = 0.61–0.80), or almost perfect (κ =
0.81–1.00) [12]. Kappa can be treated
as a correlation coefficient in a meta-
analysis. Q and I2 statistics were used
to assess statistical heterogeneity among
the selected studies. Variables with
Q statistics with a P-value< 0.05 were
considered heterogeneous. It means
that the amount of total variance was
more than we would expect based on
the within-study error, a random effects
model was assumed [13]. To obtain
the correct interpretation, back-trans-
formation (z to r transformation) of the
pooled effect sizes to the level of primary
coefficients was performed [14, 15].
Fixed effects and random effects models
were applied. The data were analyzed
using Comprehensive Meta-Analysis
software version 2.2.050 (Biostat, Inc.,
Englewood, NJ, USA).

Simple meta-regression analysis was
performed according to the method of

moments estimator [16]. In the meta-
regressionmodel, to detect potential pre-
dictorsof reliability coefficients, the effect
size was considered the dependent vari-
able, and the studies and characteristics
of the subjects were considered the in-
dependent variable. The z-transformed
reliability coefficients were regressed on
the publication year of the study and dis-
tance. Distance was defined as the dis-
tance from the origin of each study to
the place of origin for the triage scales.
The meta-regression was performed us-
ing a random effects model because of
thepresence of significant between-study
variation [17].

Results

Study selection and characteristics

The search strategy identified 96 primary
citations relevant to the present study on
theagreementbetweenemergencyphysi-
cians and nurses in ED triage. A total
of 12 articles met the inclusion crite-
ria (. Fig. 1). Subgroups were organized
for method of reliability (intra-/inter-
rater) and reliability statistics (weighted/
unweighted κ). The level of agreement
among the reviewers in the final selec-
tion of the articles was almost perfect
(κ = 1.0).

The sample size was 9653. The stud-
ies were conducted in four countries
(Canada, Iran, Korea, and the USA).
The publication year of the studies
ranged from 1999 to 2015 (median:
2009). Seventy-five percent of all the
studies were conducted using the latest
version of the triage scale. All the studies
used inter-rater reliability. The weighted
κ coefficient was the most commonly
used statistic (. Table 1). The overall
pooled coefficient was 0.756, denoting
substantial agreement between physi-
cians and nurses (95% confidence inter-
val [CI]: 0.659–0.823; z-value: 10.410,
P< 0.001, Q-value model: 984.176, df:
11, P= 0.001; . Fig. 2).

Subgroup analyses

The weighted κ and unweighted κ was
0.797 and 0.719, respectively, denoting
substantial reliability in the level of agree-
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Abstract
Introduction. Few studies have focused
on the agreement between emergency
physicians and nurses in the triage of
emergency patients. The aim of this meta-
analytic review was to examine the level of
inter-rater reliability between physicians and
nurses on the use of triage scales.
Methods. Detailed searches of a number of
electronic databases were performed up to
1 September 2018. Studies that reported
sample sizes, reliability coefficients, and
a comprehensive description of the assess-
ment of the inter-rater reliability of physicians
and nurses were included. The articles were
selected according to the Guidelines for
Reporting Reliability and Agreement Studies

(GRRAS). Two reviewers involved in the
study selection, quality assessment, and data
extraction performed the review process. The
effect size was estimated by z-transformation
of reliability coefficients. Data were pooled
with random-effects models, and a meta-
regression was performed based on the
method of moments estimator.
Results. Twelve studies were included.
The pooled coefficient for the level of
agreement between physicians and nurses
was substantial, with a value of 0.756
(confidence interval [CI] 95%: 0.659–0.828).
The level of agreement was higher for the
weighted kappa (κ), live cases, and pediatric
cases than the unweighted κ, paper-case

scenarios, and adult cases, respectively. The
level of agreement between physicians and
nurses on triage scales has improved over
time (B= 0.011; P< 0.001).
Conclusion. Overall, the level of agreement
between physicians and nurses was sub-
stantial, and this level of agreement should
be considered acceptable for triage in the
emergency department. Further studies on
the level of agreement between physicians
and nurses are needed.

Keywords
Triage · Physician · Nurses · Emergency
treatment · Reliability and validity · Meta-
analysis

Sind sich Ärzte und Krankenpflegende einig bei der Triage-Stufe in der Notaufnahme? Eine
Metaanalyse

Zusammenfassung
Einleitung. Nur in wenigen Studien wurde
bisher zur Übereinstimmung zwischen Ärzten
und Krankenpflegenden bei der Triage von
Notfallpatienten geforscht. Ziel des vorlie-
genden metaanalytischen Reviews war es,
den Grad der Interrater-Reliabilität zwischen
Ärzten und Krankenpflegenden beim Einsatz
von Triage-Skalen zu untersuchen.
Methoden. Nach bis zum 01. September
2018 publizierten Arbeiten wurde in einer
Reihe elektronischer Datenbanken detailliert
gesucht. Aufgenommen wurden Studien,
welche die Stichprobenumfänge sowie die
Zuverlässigkeitskoeffizienten angaben unddie
Bewertung der Interrater-Reliabilität ausführ-
lich darstellten. Anhand der GRRAS(Guidelines
for Reporting Reliability and Agreement Stu-
dies)-Kriterien wurden Arbeiten ausgewählt.

Zwei an der Studienauswahl, der qualitativen
Evaluierung und der Datenextraktion
beteiligte Gutachter führten den Review-
Prozess durch. Durch z-Transformation von
Zuverlässigkeitskoeffizientenwurde die
Effektgröße abgeschätzt. Die Daten wurden
mit Zufallseffektmodellen zusammengeführt,
und auf Grundlage der Momentenmethode
wurde eineMetaregression durchgeführt.
Ergebnisse. Zwölf Studien wurden in die
Analyse einbezogen. Mit einem gepoolten
Koeffizient von 0,756 (95%-Konfidenzintervall
[95%-KI] 0,659–0,828) stellte sich der Grad
der Übereinstimmung zwischen Ärzten und
Krankenpflegenden als erheblich dar. Bei
gewichtetemKappa (κ), Live-Fällen und pädi-
atrischen Patientenwar die Übereinstimmung
höher als bei ungewichtetemκ, kasuistischen

Szenarien und Erwachsenen. Die Triage-
Skalen-Übereinstimmung zwischen Ärzten
und Krankenpflegenden erhöhte sich im
zeitlichen Verlauf (B= 0,011; p< 0,001).
Schlussfolgerung. Insgesamt zeigte sich eine
beträchtliche Übereinstimmung zwischen
Ärzten und Krankenpflegenden, der ermittelte
Übereinstimmungsgrad ist für die Triage in
der Notaufnahme als akzeptabel anzusehen.
Weitere Studien zu dieser Fragestellung sind
erforderlich.

Schlüsselwörter
Triage · Arzt · Krankenschwestern · Notfallbe-
handlung · Zuverlässigkeit und Gültigkeit ·
Metaanalyse

ment between physicians and nurses
(95% CI: 0.662–0.882 and 0.568–0.823,
respectively) (. Fig. 2). Thelevelofagree-
ment between physicians and nurses in
terms of their assessments of paper-
based scenarios and live cases was also
substantial, with values of 0.683 (95%
CI: 0.546–0.784) and 0.793 (95% CI:
0.679–0.869), respectively. Furthermore,
the level of agreement on adult and pedi-
atricpatientswas substantial, withavalue
of 784 (95% CI: 0.622–0.881) for adult

cases and 0.772 (95% CI: 0.637–0.862)
for pediatric cases.

Moderator effect

A meta-regression analysis was per-
formedbased on themethod ofmoments
for distance and publication year. Stud-
ies reported a higher pooled coefficient
for locations closer to the origin of the
triage scales was not significantly greater
than those further from the origin of the

ESI (. Table 2). The reliability of triage
decisions improved over time.

Sensitivity analysis

A sensitivity analysis of the impact of the
triage scale on the agreement between
physicians and nurses showed that the
reliability of the ESIwas substantial, with
a value of 0.777 (95% CI: 0.675–0.849;
z-value: 9.36, P< 0.001; Q-value model:
983.50, df: 10, P= 0.001; after removing
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Table 1 Studies on reliability between physicians andnurses in emergency department triage

Study name Guideline Age Patient Statistics Methods CO

Beveridge et al. 1999
[29]

CTAS Case-mix Scenario κw INTER Canada

Wuerz et al. 2000 [30] ESI Case-mix Scenario κw INTER USA

Wuerz et al. 2001[26] ESI Case-mix Scenario κw INTER USA

Baumann et al. 2005 [27] ESI Pediatric Scenario κw INTER USA

Durani Y, 2007 [28] ESI Pediatric Scenario κw INTER USA

Choi et al. 2009 [31] ESI Case-mix Scenario κw INTER Korea

Durani Y, 2009 [28] ESI Pediatric Scenario κw INTER USA

Platts-Mills et al. 2010
[32]

ESI Adult Live cases κw INTER USA

Green et al. 2012 [20] ESI Pediatric Live cases κuw INTER USA

Jafar-Rouhi et al. 2013
[21]

ESI Pediatric Live cases κuw INTER USA

Esmailian et al. 2014 [8] ESI Case-mix Live cases κw INTER Iran

Pourasghar et al. 2015
[9]

ESI Case-mix Live cases κuw INTER Iran

κw weighted kappa, κuw unweighted kappa, INTER inter-rater reliability, CO country of origin,
CTAS Canadian Triage and Acuity Scale, ESI Emergency Severity Index

Table 2 Meta-regression of Fisher’s Z-transformed κ coefficients on predictor variablesa

Independent variable B SEb P

Distance from ESI originb –0.0000 0.002 0.82

Publication year 0.011 0.002 0.000

SEb Standard Error, ESI Emergency Severity Index
aUsing studies relating to ESI reliability with weighted κ coefficients
bThe ESI triage scale originated in Boston, MA, USA

one study by Beveridge et al. that used
the CTAS).

Discussion

The results revealed a substantial level
of agreement between physicians and
nurses in triage decision-making. Thus,
the inter-rater reliability of physicians
and nurses appears to be acceptable. As
a result, triage decisions are consistent
in the ED. However, most of the studies
(10 of 12) used weighted κ statistics to
report agreement between emergency
physicians and nurses. As weighted κ
statistics overestimate inter-rater reli-
ability among raters [18], the results
should be interpreted with caution. It
is also important to note that the actual
level of agreement between physicians
and nurses may be lower than that found
in the current study. Weighted κ statis-
tics demonstrate higher reliability than
do unweighted κ statistics because they
place more emphasis on large differ-

ences between ratings than that of small
differences [19]. It is important to note
that errors resulting in one category
misclassification may endanger the life
of critically ill patients. However, un-
weighted κ statistics provide a reasonable
estimation of reliability in terms of the
level of agreement between physicians
and nurses [18]. In the present study,
only three of the studies used unweighted
κ to report reliability [8, 20, 21]. There-
fore, the sample is not enough to draw
any further conclusion.

Kappa is not notably different be-
tween case-mix (adult) and pediatric
cases (0.784 vs. 0.772). This finding
may be due to the ESI using a similar
framework for both adult and pediatric
patients [22]. The main difference be-
tween adult and pediatric versions is
mainly vital signs criteria. Therefore,
it is expected that the reliability coeffi-
cient does not differ greatly between age
subgroups. It probably does not make

much difference to the level of overall
reliability.

In the present study, the level of agree-
ment between physicians and nurses in
terms of live cases and paper-case sce-
narios was congruent with that of the
study by Worster et al. [23], and the
use of live cases was associated with in-
creased reliability as compared with that
of paper-case scenarios (0.793 vs. 0.758).
Worster et al. demonstrated that there
wasmoderate tohighagreementbetween
live cases and paper case scenarios (0.9
vs. 0.76), with paper-case scenarios gen-
erally receiving lower triage scores than
live cases [23]. Live cases usually provide
important clinical clues for raters, result-
ing in higher reliability of raters’ triage
scores. The slight difference shows that
it cannot be a source of bias in overall
pooled coefficients.

As shown in . Table 2, the concor-
dance between physicians and nurses has
increased with time. This may be due to
multiple revisions of triage scales in re-
cent years, supporting the idea that triage
systems need to be regularly updated. In
addition, bothphysiciansandnurseshave
amassed a large amount of experience in
the use of these scales since their intro-
duction some years ago. They have also
received training in the use of these scales
in the ED. Of note, reliability differs from
validity. Thus, substantial reliability does
not necessarily indicate acceptable valid-
ity.

The meta-regression showed no sig-
nificantdifference intermsof thedistance
from the origin of the triage scale. How-
ever, the reliability coefficient in coun-
tries that are far from the country of
origin of the scale was lower than that of
countries close to the origin of the scale.
However, the difference is not significant
because the ESI framework is mostly ob-
jective and based on vital signs criteria
(. Table2). Thesimplicityandobjectivity
of the ESI may limit the role of contex-
tual and local factors in the reliability be-
tween physicians and nurses. This find-
ing is congruent with that of a previous
study on the reliability of ESI [6]. On the
other hand, subjective triage scales, such
as the Manchester Triage Scale (MTS),
showed a significant difference in terms
of the distance from the origin of the
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Study name

Green NA, 2012
Jafari-Rouhi AH, 2013
Pourasghar F, 2015

Beveridge R, 1999
Baumann M.R, 2005
Choi M, 2009
Durani Y, 2007
Durani Y, 2009
Esmailian M, 2014
Platts-Mills TF, 2010
Wuerz RC, 2000
Wuerz RC, 2001

Unweighted Kappa
Unweighted Kappa
Unweighted Kappa
Unweighted Kappa
Weighted Kappa
Weighted Kappa
Weighted Kappa
Weighted Kappa
Weighted Kappa
Weighted Kappa
Weighted Kappa
Weighted Kappa
Weighted Kappa
Weighted Kappa
Overall

0.780        0.763        0.796        50.102
0.820        0.806        0.833        54.321
0.462        0.382        0.535        10.059
0.719        0.568        0.823          6.812
0.800        0.774        0.823        31.973
0.420        0.348        0.487        10.413
0.470        0.394        0.540        10.687
0.710        0.658        0.755        17.677
0.920        0.907        0.931        40.730
0.940        0.930        0.949        42.502
0.910        0.869        0.939        15.044
0.800        0.772        0.825        29.046
0.730        0.683        0.771        19.370
0.797        0.662        0.882          7.253
0.756        0.659        0.828          9.908

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Group by
Statistics

Statistics for each study

Kappa Z-Value p-Value
Lower
limit

Upper
limit

Kappa and 95% Cl

Fig. 28 The pooled coefficients estimates of triage reliability coefficients based on statistics

MTS [24]. One possible reason for this
difference might be that the complaint-
based nature of the MTS reduces both
the objectivity and reliability of the triage
scale. It could be translated in different
cultural contexts in countries outside the
U.K. with different health care systems
and cultures of health care practice [1].
In contrast to the MTS, the ESI triage
scale has been adapted for use in other
countries, despite cultural diversities [6].
Only one study by Storm-Versloot et al.
hasdirectlycomparedthereliabilityof the
ESI versus that of the MTS [25]. They
reported that the MTS showed greater
inter- and intraobserver agreement than
the ESI using paper-based clinical sce-
narios. Meta-analytic studies showed no
difference in terms of the reliability of
the ESI and MTS. In these studies, the
pooled coefficient for the ESI triage scale
was 0.791 (95% CI: 0.787–0.795), and it
was 0.751 (95% CI: 0.677–0.810) for the
MTS [6, 24]. Therefore, none of them
have been able to increase the reliability
level to almost perfect. Based on our lit-
erature search, no studies seem to have
assessed the level of agreement between
physicians and nurses in MTS and ATS.
The absence of studies on the inter-rater
reliability between physicians and nurses
in terms of the use of the MTS has not
been addressed in the literature. The lat-
ter may be due to the fact that the MTS

is composed of 50 algorithms, and it is
relatively complicated. Thus, it is not ra-
tional for emergency physicians to learn
theMTSonly for researchpurposes. This
maybe true forATSaswell. In contrast, it
is easy to learn theESI.Thus,most studies
that assessed the level of agreement be-
tween emergency physicians and nurses
have focused on the ESI. It deserves fur-
ther investigation.

The present study has a number of
limitations. In the present analysis, only
a few studies included an unweighted
κ for inter-rater agreement between
raters. As this study was mainly limited
to weighted κ, the results should be
interpreted with caution, and potential
overestimation of the pooled coefficients
must be considered. Contingency ta-
bles were not adequately reported in
the included studies. Thus, we do not
know whether the reliability differences
among physicians and nurses are re-
lated to which level of the triage scale.
Most disagreement may possibly relate
to triage levels 2–4, as patients in level 1
and 5 are easily distinguishable from
those in the other triage categories (lev-
els 2–4). Patients in level 1 are clearly
critically ill, and patients in level 5 are
completely stable and ambulatory.

Although the triage scale supports ev-
idence-based practice in the ED [26, 27],
there is a considerable gap between re-

search and clinical practice, even at the
best of times [28]. Therefore, the relia-
bility in the level of agreement between
physicians and nurses in the field may
differ from that reported herein. It is
worth mentioning that triage reliability
hardly exceeds the substantial level, ex-
cept in situations where there are highly
homogenous raters, such as expert–ex-
pert agreement. In such cases, the relia-
bility coefficient could be almost perfect
(0.90) [12].

Conclusion

Overall, the level of agreement between
physicians and nurses was substantial,
and this level of agreement should be
considered acceptable for triage in the
ED. The reliability of triage decisions
has improved over time because of prac-
tice effect. Therefore, the reliability be-
tween physicians and nurses at this point
just needs more development to reach
almost perfect agreement and decrease
disagreement. Further studies on the
level of agreement between physicians
and nurses are needed.
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