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ABSTRACT
Objective(s): Emergency Departments (ED) require a systematic approach to prioritize patient care depending on acuity. The
Emergency Severity Index (ESI) scale is the most used. In France, the French Emergency Nurses’ Classification in Hospitals
(FRENCH) is used. The aim of this study was to evaluate inter-rater reliability and validity of the ESI and FRENCH triage
scales.
Methods: We performed a prospective monocentric study in a French University College Hospital over the 2016 summer. All
patients admitted to ED were evaluated to the triage area by two pairs of emergency physicians, each unaware of the triage
results of the other pair. Reliability was estimated by a quadratic weighted Kappa. Validity was evaluated by the association
between the level of triage and the following indirect criteria: rate of admission, type of admission amount of resources and
length of stay in the emergency ward.
Results: Both the ESI and FRENCH triage systems showed strong reliability (weighted Kappa respectively 0.85 and 0.87)
without any significant difference. An association was established for both scales between the level of emergency and each of
the indirect criteria of validity. The associations between triage level and the amount of resources and length of stay criteria
were significantly stronger for ESI scale. The area under the Receiver Operating Characteristic curve for prediction of an
admission was 0.75 for ESI and 0.71 for FRENCH scale without any significant difference.
Conclusion: ESI and FRENCH scales have a strong inter-rater reliability and appear to have a good validity. Other studies,
particularly multicenter studies including more qualitative criteria, would probably make it possible to decide on the most
effective triage method.
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INTRODUCTION

Triage is internationally recognized as one of the founding
principles of accident and emergency medicine [1-4]. One finds
it mainly in the use of triage scales in Emergency Departments
(ED) on admission.
Worldwide, the Emergency Severity Index (ESI) scale is one
of the most used [4-6]. This 3-step scale results in classifying
the patient into one of five levels of decreasing severity. This
tool has been approved for children [2], elderly patients [1] and
has been much studied [1;7-12]. It particularly relies upon the
nurses’ intuitive abilities [11]. In France, the FRench Emergency
Nurses’ Classification in Hospitals (FRENCH) is the most
customary scale [4]. Briefly, nurses first record the vital signs
and perform a short medical history taking to know the reason
of admission. Then, they rank patients into five decreasing levels
of severity in accordance to a correspondence table (Table 1).
This scale has been approved for adults only [12;13]. Its use is
limited in France. We therefore aimed at comparing FRENCH
scale with one of the most used tool in the world for the same
population and under the same conditions, as some authors
have previously advised [3]. Such a comparison has never been
done. The main objective of this study was to evaluate the interrater reliability of the ESI scale and the FRENCH scale. The
secondary objectives were to evaluate the validity of the ESI
and the FRENCH scale by the use of indirect criteria.

METHODS
Study design:
We proceeded in a monocentric, prospective observational
study. This study took place in the triage area of the ED of
a French Hospital. This ED admitted almost 53,000 adults’
patients annually. Our observations were led from June to July
2016, over daytime sessions for five to ten hours. The study was
approved by our institutional ethics committee and all patients
received information about the study.

Data collection:
The study has been conducted as follows: four emergency
physicians independently sorted every patient admitted into the
ED after receiving training concerning these two scales. Two
physicians used the FRENCH-version 2. Two others the ESIversion 4. Each physician was unaware of either the rankings
chosen by his partner, or of those chosen by the physicians
working with the second scale. All adult patients arriving
during a data-collection session were included in the study
whatever their means of admission was. Paediatric emergencies
were not included because the FRENCH system has not been
approved for this population.
Data analysis:
To assess a triage scale, we commonly accepted to consider
two parameters: reproducibility and validity. The inter-rater
reproducibility represents the reliability of the tool to give a
uniform measurement for a given patient with different triage
scales. Validity represents the ability of the tool to assess the
seriousness of the patient’s state. To evaluate reproducibility
and validity, we used indirect criteria: admission rate, place of
admission (conventional service, continuing care department
or intensive care unit), time spent in ED (minutes between
assessment by the triage nurse and the conclusion of diagnosis)
and resources (Labs, X-rays, etc) according to the ESI scale.
We assessed inter-rater reproducibility through a quadratically
weighted Kappa with its 95% confidence interval, as described
in literature [1;7;9;12;14-16]. The correlation was considered to
be: low if the Kappa was less than 0.2; correct, between 0.2
and 0.4; good, from 0.4 to 0.6; very good, from 0.6 to 0.75 and
excellent if over 0.75 [9;10;12;17]. Sample size was determined
in order to statistically detect an excellent agreement (Kappa
0.75) between the two physicians of each pair [17]. We used
sample size formulas designed for intra-class correlation
coefficients [17–19].

Table 1: FRENCH scale: general description of triage and the actions considered.

Triage

Description

Action

1

Immediately life-threatening

Actions focused on support of one or more vital functions
Immediate medical and paramedical intervention

2

Marked impairment of a vital organ or imminently
life-threatening or functionally disabling traumatic
lesion

Actions focused on treatment of the vital function or traumatic
lesion Immediate paramedical and medical intervention within
20 min

3

9

focused on diagnostic evaluation and prognostic
Functional impairment or organic lesions likely to Multiple actionsevaluation
in addition to treatment
deteriorate within 24 h or complex medical situation Medical intervention within
60 min ± followed by paramedical
justifying the use of several hospital resources
intervention

4

Stable, noncomplex functional impairment or
organic lesions, but justifying the urgent use of at
least one hospital resource

Consultation with limited diagnostic and/or therapeutic
procedures
Medical intervention within 120 min ± followed by paramedical
intervention

5

No functional impairment or organic lesion justifying
the use of hospital resources

Consultation with no diagnostic or therapeutic procedure
Medical intervention within 240 min

*

Intense symptom or abnormal vital parameter
justifying rapid corrective action

Specific action within 20 min
The star can complete a triage 3 or 4
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With a two-tailed alpha error of 0.05, we estimated that a total
sample size of 300 patients was needed.
The confidence interval of the difference between the two
Kappa coefficients obtained for each scale was also calculated
using non-parametric bootstrap, to compare the two scales.

For qualitative criteria, means and place of admission of the
p atient, the distributions of each variable were estimated by
triage level and compared by Mantel-Haenszel chi-square tests.
For patient admission, a Receiver Operating Characteristic
(ROC) curve analysis allowed to estimate the area under the
curve, a measure of the predictive value of the triage scale. The
areas under the curves obtained for each of the two scales were
compared statistically. The analysis was made by the Unit of
Biostatistics and Clinical Research department of our hospital
with the IBM SPSS and R software programs.

Statistical analysis:
For quantitative criteria, number of resources used and length
of stay of patients, medians and quartiles were calculated
for each triage level and compared by a Kruskal Wallis test.
Spearman correlation coefficients with their 95% confidence
interval were also calculated between the triage levels and
each variable; a non-parametric bootstrap was used to estimate
the confidence interval of the difference of the Spearman
correlation coefficients obtained for each scale.

RESULTS

Three hundred patients were assessed simultaneously with the
two scales, which was the number of subjects we required. One
hundred percent of the included subjects’ data were collected.
Our population included 52.3% of women and 47.7% of patients
aged over 50 years old. The reason for consultation was medical
in almost 75% of the cases. The median for time spent in ED
was 205 min and an average of 2.5 resource units per case was
necessary.
We first observed the triage’s distribution for each scale. We
found that the distribution is similar from one scale to another
(Table 2). The inter-rater reliability for FRENCH was excellent
with a weighted Kappa at 0.87, 95% CI [0.82;0.91]. The result
was similar for ESI with a Kappa at 0.85, 95% CI [0.81;0.89].
The calculation of the difference between the two Kappa
returned a value of 0.016, 95% CI [-0.071;0.038] which did not
enable us to find a significant difference between the Kappa of
the two scales (Table 2).
About the validity, for the ESI and the FRENCH scales, we
showed an association between the level of triage and the
number of resources as well as the length of stay (p < 0.001).

Table 2: Correspondence table for FRENCH and ESI scales for inter-rater
reliability. Triage had been performed by two senior physicians. A/ ESI
scale; B/ FRENCH scale.There is no significant difference between the
two triage scales.
A
Physician 2

Level 1

Level 2

Level 3

Level 4

Level 5

Level 1

4

0

0

0

0

4

Level 2

0

41

9

1

0

51
128

Physician 1

Total

Level 3

0

8

96

23

1

Level 4

0

2

5

67

5

79

Level 5

0

0

0

11

27

38

Total

4

51

110

102

33

300

Total

B
Physician 2

Level 1

Level 2

Level 3

Level 4

Level 5

Level 1

4

0

1

0

0

5

Level 2

0

27

8

1

0

36
111

Physician 1

Level 3

0

4

93

12

2

Level 4

0

2

10

80

8

98

Level 5

0

0

1

8

41

50

Total

4

31

113

101

51

300

Table 3: Criteria of validity for FRENCH and ESI scales. To evaluate validity, we studied the amount of resources, lenght of stay, hospitalisation and
department of admission. A) Criteria of validity for ESI scale ; B) Criteria of validity for FRENCH scale.
A
Amount of resources
ESI

Length of stay
p

Median

Hospitalisation
p

Hospitalisation

Yes

Conventional

Intensive

IQR

1

4.5

1.5;7.5

386

114;601

0

0

4

100

2

50.0

1

2

4.0

4.0;6.0

362

253;449

24

47.1

27

52.9

22

81.5

4

3

4.0

2.0;5.0

296

179;419

69

53.9

59

46.1

56

94.9

3

5.1

0

0

4

1.0

1.0;2.0

103

56;189

71

89.9

8

10.1

8

100

0

0

0

0

5

0.0

0.0;1.0

66

42;110

37

97.4

1

2.6

1

100

0

0

0

0

n

< 0.001

%

n

%

p

Continuing

Median

< 0.001

IQR

No

n

< 0.001

%

n

%

n

%

25.0

1

25.0

14.8

1

3.7

p

0.002

B
Amount of resources
FRENCH

Median

IQR

1

4.0

3.0;4.0

2

5.0

4.0;6.0

3

4.0

2.0;5.0

4

1.0

5

0.0

Length of stay
p

Median

IQR

225

186;348

372

295;486

273

149;407

1.0;3.0

142

0.0;1.0

72

< 0.001
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Hospitalisation
p

No

Yes

n

%

n

%

1

20.0

4

80.0

16

44.4

20

55.6

63

56.8

48

43.2

78;280

73

74.5

25

44;133

48

96.0

2

< 0.001

Hospitalisation
p

Conventional

Continuing

Intensive

n

%

n

%

n

%

2

50.0

1

25.0

1

25.0

19

95.0

1

5.0

0

0

41

85.4

6

12.5

1

2.1

25.5

25

100

0

0

0

0

4.0

2

100

0

0

0

0

< 0.001

p

0.030
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Aubrion A. et al

We also found a significant link between seriousness and
hospitalization (p < 0.001). At least, we observed a significant
association between the level of triage and the place of admission
(p = 0.002 for the ESI and p = 0.03 for the FRENCH; Table 3).
Using the Spearman correlation coefficient, the analysis of
the severity level for both scales, on the one hand, and of the
quantitative variables, on the other hand, allowed us to establish
a moderate but significant link (p < 0.001) regarding the
number of resources, with r = -0.65 for the ESI and r = -0.58 for
the FRENCH, and the length of stay as well, with respectively
r = -0.59 and r = -0.51 for the ESI and the FRENCH. The
calculation of the correlation coefficients’ difference for the
amount of resources (0.074, 95% CI [0.016;0.14]) and the length
of stay (0.08, 95% CI [0.014;0.15] establishes a significant
difference in favor of the ESI scale.
Finally, for prediction of patient’s admission, the area under the
ROC curve was 0.75 (p < 0.001) for ESI and 0.71 (p < 0.001)
for FRENCH. Comparing these results did not reveal any
significant difference (p = 0.06).

DISCUSSION

The aim of the study was to compare the FRENCH scale with
one of the most used triage scale in the world, the ESI scale. We
showed a strong inter-rater reliability for both scales and good
validity without significant difference.
While literature found Kappa values about 0.64 [13] and 0.77 [14]
between nurses, here we obtained with the second FRENCH
triage system a weighted Kappa of 0.87. This difference can
be partly explained by the fact that we assessed the reliability
between trained physicians. If we may assume that a medical
staff is more capable of assessing the seriousness of the state of
a patient, we can imagine that their evaluations converge more.
We found no study concerning the reliability of the FRENCH
system between medical staff in the existing literature. As for
the ESI system, our study reached a weighted Kappa at 0.85 for
values ranging from 0.78 to 0.98 in version 4, according to the
previous studies [9;11;12].
The secondary objective was to evaluate the validity of these
tools through internationally recognized indirect criteria.
The ESI offered better discrimination to predict the amount
of resources, length of stay, hospitalization rate, and place
of admission depending on the severity level. This data is
comparable to existing literature [1;7;11;15]. The calculation of
the area under the curve regarding predictability of admission
in our study was also comparable to the available data [1;11].
The FRENCH was also associated with all indirect criteria
used in our study. Even though the literature was less abundant
than for the ESI, results were similar in available data [14;16]
apart for place of admission for which no data was found. The
area under the curve for predictability of admission was 0.71 in
our study, lower than the data found in the existing literature
0.858 [14;16].
A comparison between these two scales was made. We did not
find any significant difference in reliability. Nevertheless, a
difference in favor of the ESI system could be hypothesized on
the secondary criteria of validity: resources and length of stay.
The comparison of the areas under the curve did not reveal
any significant difference (p = 0.058). However, this lack of
difference could be due to a lack of power, the sample size
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having been calculated for the main objective.
This study has a main limit. The main weakness of our work
is that the patients’ evaluation was carried out by physicians
whereas these existing tools were developed for nurses. This
bias probably minimized the risks of under and over triage and
self-corrected the defects of each scale. Nevertheless, previous
studies showed agreements between senior physicians’ and
nurses’ triage choices for both the FRENCH [13] and the ESI [8],
allowing us to think that this bias is not major.
However this work has lot of strength. First, a simultaneous
evaluation, within the same time frame, of both the ESI and
the FRENCH triage systems on the same given population has
never been done before. This study’s prospective continuity
limits the selection bias and number of patients lost to followup. This work also has the advantage to be performed in a
real-life situation, which had not been the case much among
the studies available when writing this article - reinforcing the
knowledge as regards the ESI and the FRENCH. Finally, studies
dealing with the FRENCH triage system are not common and
the assessment of the ESI in France has rarely been described.
Thus this work also improves general knowledge regarding
these two scales especially for FRENCH comparatively to
the ESI, one of the internationally recognized gold standards.
This work pointed out the strong results of the inter-rater
reliability for the FRENCH and the ESI triage scales on adult
population. No significant difference was found between them.
The analysis of the secondary criteria also reveals a validity of
both these scales. This work allows us to validate the safety of
the FRENCH system’s use.

CONCLUSION

In the absence of a gold standard scale, further studies are
needed to compare ESI and FRENCH. Using referent clinical
cases composed by the authors of each scale allowed to test
direct-validity of each scale, and inter-observer sorting with
many evaluators. Next version of FRENCH scale will include
pediatric patients. It will allow to compare all ages patient
triage. Since a few years it has appeared e-triage scales,
composed of a random model applied to triage data (vital signs,
chief complaint, clinical context, medical history) to determine
a triage score. These new tools need to be compared with other
triage scales based on physician or nurse experiences.
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