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ABSTRACT

Background: Emergency triage systems optimize resources in emergency departments

(EDs) for those who need urgent care. Five-level triage systems, such as the Canadian

Triage and Acuity Scale (CTAS), have been used worldwide. We examined whether the

discriminative ability of an emergency triage system varies according to age group

using a patient cohort triaged with the Japan Triage and Acuity Scale (JTAS), a

validated system based on the CTAS.

Methods: We conducted a cohort study of 27,120 self-presenting patients aged 16 years

and older who were triaged with (JTAS) between June 2013 and May 2014 at a

Japanese tertiary care hospital. Outcome measures were admission to intensive care

units (ICUs) as primary and in-hospital death as secondary. We described the trends of

the discriminative ability of JTAS using areas under the curve of the receiver operating

characteristic (AURQOC), sensitivity, specificity, positive predictive value, and negative

predictive value of JTAS for seven age categories.

Results: The AUROC of JTAS for ICU admission decreased with age (maximum 0.85

to minimum 0.71), sensitivity non-significantly decreased (maximum 0.67 to minimum

0.32), and specificity declined with age (maximum 0.96 to minimum 0.88). The positive

and negative predictive value increased (minimum 0.03 to maximum 0.09) and



decreased (minimum 0.98 to maximum 0.99), respectively, with age. Overall

misclassification increased across age groups (p <0.001). This trend was mostly

consistent with the analysis of in-hospital death.

Conclusion: Our study suggests that the discriminative ability of an emergency triage

system decreases as patient age increases, corresponding to a decrease in specificity.

Undertriage may not significantly increase, but misclassification significantly increases

as patient age increases.

Keywords: triage; emergency medicine; discriminative ability; sensitivity; specificity;

undertriage; observational study.



INTRODUCTION

Emergency triage systems have been developed to categorize patients according to
those who do or do not need urgent care, thus optimizing resources in the emergency
department (ED) for patients in need of immediate intervention.

As the general population of developed countries continues to grow steadily
older, the average age of patients visiting EDs reflects this trend. Older patients account
for 12-24% of all ED visits ™, and older patients who visit an ED with non-specific
complaints are more likely to be misdiagnosed, remain untreated for an unrecognized
entity, and encounter adverse events **°. Mistriage as a downside of emergency triage
systems has been emphasized less frequently in research than the accuracy of these
systems, and older patients are more likely to be mistriaged *°**. Some studies have
focused on geriatric emergency department'* or emergency triage systems for elderly
patients only®*>*8. In contrast, few studies have attempted to examine the discriminative
ability of an emergency triage system in other age populations. To the best our
knowledge, it is unknown how discriminative ability of an emergency triage varies
according to wide age groups.

Five-level triage systems, such as the Canadian Triage and Acuity Scale

(CTAYS), are used worldwide. Many EDs in Japan use the Japan Triage and Acuity Scale



(JTAS), which was developed from the CTAS with some modifications for the local
context. To examine the impact of age on the discriminative ability of an emergency
triage system, we analyzed data from a large cohort of self-presenting adults, which was

previously used to validate the JTAS *°.

MATERIALS AND METHODS

Japan Triage and Acuity Scale

The JTAS was developed in 2012 by the Japanese Society for Emergency Medicine, the
Japanese Association for Acute Medicine, the Japanese Society for Emergency
Paediatrics, and the Japanese Association for Emergency Nursing. As in the CTAS, the
JTAS begins with an evaluation of 17 main complaint groups and 165 specific
complaints. Primary modifiers such as vital signs, pain, and mechanism of injury help
nurses to assign one triage level to a patient. Additional modifiers for certain complaints
or groups of complaints occasionally help refine their prioritization. The JTAS assigns a
patient to one of five levels of urgency: level 1, resuscitation; level 2, emergent; level 3,
urgent; level 4, less urgent; and level 5, nonurgent. The JTAS, like the CTAS, also
recommends the time to care by physicians for each level as follows: immediate (level

1); within 10 minutes (level 2); within 30 minutes (level 3); within 60 minutes (level 4);



and within 120 minutes (level 5) (Table 1). Since its introduction in 2012, the JTAS has

been implemented in many Japanese EDs and has been validated *°.

Study Design and Setting

This was a single-centre cohort study conducted at the emergency department of
Kurashiki Central Hospital in Okayama, Japan from June 1, 2013 to May 31, 2014.
Kurashiki Central Hospital is an 1166-bed, tertiary care hospital located in western
Japan. Nearly 70,000 patients are examined in the ED annually, including both adults

and children, of which approximately 9,000 are transferred by ambulance.

Selection of Participants

Patients who met the following criteria were included in our study: 1) >16 years of age
according to the age classification used in the JTAS; 2) self-presented to the ER and
were triaged during the selected 1-year period (June 2013 through May 2014); and 3)
had one disposition per ED visit (admission, death, or discharge from the ED). Patients
transferred by ambulance to the ED are not triaged with JTAS in our institution, as ED
physicians immediately examine these patients on arrival to the ED; thus, these patients

were excluded. Patients who left the ED without being seen by physicians or being



triaged by triage nurses were also excluded.

Measurements

All self-presenting patients were triaged by triage nurses using JTAS when they were
registered at the entrance of the ED, except in cases when triage nurses were
unavailable. The ED at Kurashiki Central Hospital uses the JTAS to triage patients and
has developed its own program for training triage nurses; this program has been
previously reported™.

When a patient arrives to the ED, information to identify the patient, such as
patient identification number, age, sex, and the time of the visit, are prospectively
registered in the ED database. After a triage nurse assigns the patient to a triage level
with the help of a computer-based software that is compliant with JTAS, the triage level
is recorded in the database. ED clerks document the final disposition (death, admission,
or discharge from the ED) and the time of occurrence. This constitutes the dataset
collected at the ED.

For the present study, the information related to patient prognosis (in-hospital
death) of admitted patients was manually confirmed by the medical charts and added to

the dataset. This data was then deidentified for research purpose, and has previously



been used to validate the JTAS *°.

Outcomes
Our systematic review found that overall and intensive care unit (ICU) admission are
frequently used outcomes to validate 5-level triage systems °. We previously used both
of these admission outcomes to validate the JTAS *°; however, in Japan it is possible
that there are many admissions for non-medical indications, and thus in the Japanese
context overall admission may less precisely reflect patient urgency than ICU admission.
However, it is possible that there were cases who were critically ill but received limited
intensive treatment, e.g., elderly adults or patients with advanced care planning, who
would likely have been overlooked if we had limited the outcome to only ICU
admission. Therefore, we defined ICU admission as primary and in-hospital death as
secondary outcome measures in this study. ICU admission included both admission to
ICUs or death in the ED. We planned to set age groups by every 10 years of age. When
there were a small number of patients in a single age group for ICU admission, we
considered merging some categories.

Our institution has several ICUs according to diseases, and clinicians share the

following principle indications for admission to ICUs: 1) altered mental status or use of



sedatives that require airway protection; 2) respiratory compromise that requires

mechanical ventilation; 3) circulatory compromise that requires circulatory assist device

or hourly titration of fluids, vasopressors, and inotropes; 4) severe metabolic disorders,

electrolytes disturbances, or acute medical diseases that require close monitoring of vital

signs; and 5) emergency or elective surgeries of high-risk patients that require close

monitoring of vital signs.

Statistical Analysis

We used typical 5-level triage categories to examine the discriminative ability

of JTAS for ICU admission using receiver operating characteristic (ROC) curves for

each age category and determined the areas under the curve of the ROC (AUROQOC).

The JTAS levels 1 and 2 are clinically deemed most urgent and patients

assessed as such levels may potentially require ICU admission. The JTAS levels 3, 4,

and 5 are considered less urgent, and patients assigned to these levels may not require

ICU admission. We therefore divided the triage levels to two groups: one group of

patients assigned levels 1-2, and the other group of patients assigned levels 3-5. We

used the two-class triage categories to operationally determine the sensitivity, specificity,

positive predictive value, and negative predictive value of JTAS for ICU admission and



in-hospital death in each age category. We tested for trends of sensitivity, specificity,

and positive and negative predictive values in each age category using the

Cochrane-Armitage test. We conducted a further sensitivity analysis by grouping the

triage levels differently (JTAS levels 1-3 and 4-5). P-values of <0.05 were considered

statistically significant. We conducted all analyses using Stata (version 15.1; StataCorp,

College Station, TX, USA).

The institutional review board of Kurashiki Central Hospital and Kyoto

University Graduate School and Faculty of Medicine Ethics Committee approved this

study. Individual written informed consent was waived as the data was originally

intended for clinical use and deidentified for study purpose.

RESULTS

Characteristics of the Study Subjects

A total of 38,414 adult patients visited the ED during the 1-year study period, of which

8,753 arrived by ambulance. After excluding non-triaged patients (n = 2535) and

patients who left without being seen (n = 6), a total of 27,120 triaged, self-presenting

adult patients (female: 14,154 [52.2%]) were included in this study (Figure 1). The

characteristics of the participants are shown in Table 2. Participant median age was 58
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years. We initially categorized the patients into age groups as follows: 16-24, 25-34,

3544, 45-54, 55-64, 6574, 75-84, and 85+. Since a small number of patients aged

16-24 and 25-34 were admitted to ICUs, we merged the two age groups into 1634, for

a total of seven age groups. Dominant age categories were 16-34, 65-74, and 75-84.

Triage levels 3 and 4 were the most common (36.6% and 49.3%, respectively). A total

of 3,272 (12.1%) patients were admitted, of which 311 (1.1%) were admitted to the ICU

and 5 (0.02%) died in the ED. Proportion of ICU admission increased with increasing

patient age (p<0.001) (Table 3).

Main Results

The 2 x 2 table of each age category for ICU admission is shown in Supplementary

Table 1. The AUROC of JTAS for ICU admission ranged between the highest at 0.85

among the youngest group and the lowest at 0.71 among the oldest group; the AUROC

tended to decrease with patient age. The sensitivity of the JTAS for ICU admission

decreased with age, although this trend was statistically non-significant (p = 0.43),

ranging between 0.32-0.67 (Table 4). The specificity of the JTAS for ICU declined with

age (p < 0.001) but remained above 0.90 except for in the age category of 85+.

The positive predictive value for ICU admission ranged between 0.03-0.09 and
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increased with patient age (p = 0.013). The negative predictive value for ICU admission

ranged between 0.98-0.99 and decreased with increasing patient age (p < 0.001).

In each age group, the proportion of admission to general wards/discharged to

home in patients assigned levels 1-2 and that of ICU admission in those assigned levels

3-5 ranged 0.04-0.11 and 0.001-0.01, respectively, and increased across age groups (p

< 0.001, each). Consequently, overall misclassification (ICU admission in patients

assigned levels 1-2 and admission to general wards/discharged to home in those

assigned levels 3-5) increased across age groups (p < 0.001).

Secondary Outcomes

The 2 x 2 table of each age category for in-hospital death is shown in

Supplementary Table 2. The AUROC of JTAS for in-hospital death ranged between

0.76 and 0.56, but all 95% confidence intervals overlapped across age groups (Table 5).

As patient age increased, the sensitivity of the JTAS for in-hospital death

non-significantly decreased (p = 0.087), and specificity significantly declined with age

(p <0.001). The positive predictive value for in-hospital death increased (p < 0.001),

and negative predictive value decreased with patient age (p < 0.001).

The proportion of survival at discharge from ED or hospitalization in patients
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assigned levels 1-2 and that of in-hospital death in those assigned levels 3-5 in each age
group ranged from 0.04-0.12 and 0.0003-0.01, respectively, and increased across age
groups (p < 0.001, each). Consequently, overall misclassification increased across age
groups (p < 0.001).

The in-hospital death of patients who were admitted to ICUs was 6.5% (9/137)
for levels 1-2 and 5.5% (10/179) for levels 3-5, and there was no significant difference

between these two groups (p = 0.81).

Sensitivity Analysis

Sensitivity analysis performed by dividing JTAS levels 1-3 and 4-5 suggested a finding
similar to the primary analyses: sensitivity increased but not significantly (p = 0.90),
specificity decreased (p < 0.001), positive predictive value increased (p < 0.001), and
negative predictive value decreased (p < 0.001) with increasing patient age
(Supplementary Table 3). Of note, the sensitivity in this sensitivity analysis ranged
between 0.79-0.96, which was higher than the primary analysis finding, while the

specificity ranged between 0.39-0.71, which was lower.

DISCUSSION
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We found that the discriminative ability of the JTAS, as shown in the AUROC, varied
among age groups, with a general decreasing trend corresponding to increasing patient
age. The sensitivity of JTAS did not significantly vary with age, but the positive
predictive value increased and the specificity and negative predictive value of the JTAS
decreased. This trend was also observed in the analysis examining in-hospital death,
with the exception of AUROC, thereby confirming the robustness of our findings.
Misclassification tended to increase with age for both outcomes of ICU admission and
in-hospital death.

Vital signs constitute a critical part of assessment in the JTAS, but responses
change with age *3??®, Generally, clinicians observe normal vital signs in older patients

even under severe conditions; for example, heart rate **?*, blood pressure %

, and body
temperature % tend to remain within the normal range of values. We thus guessed that
the discriminative ability of JTAS might decline as the age of triaged patients increased.
We previously reported that the AUROC of the JTAS was 0.792 among all age
categories when the outcome was ICU admission *°. In the present study, we found that
the AUROC varied among different age groups, with a general decreasing trend

according to age. Since patients who were not admitted to ICUs outnumbered ICU

admissions in our study, we speculated that the decreased specificity corresponding with
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increased age outweighed the sensitivity, resulting in a decreased AUROC with aging. A
similar phenomenon was noted in studies of the Emergency Severity Index (ESI).
Grossman et al. conducted a single-centre prospective study using the German version
of the ESI %' and indicated a slight decline in the AUROC when the analysis was
restricted to the older population (an AUROC of 0.856 for ICU admission in unselected
patients *’ and 0.749 for patients aged >65 years ®). To the best of our knowledge, the
present study is the first to demonstrate a gradual decline in the accuracy of an
emergency triage system with aging.

In the primary outcome analysis, the sensitivity of an emergency triage system
indicates the proportion of patients rated as emergent among all that need critical care,
and undertriage represents the remaining patients (1-sensitivity). In contrast, specificity
refers to the proportion of patients assessed as non-urgent among all that do not need
critical care, and overtriage represents all others (1-specificity). Our study suggests that
the sensitivity of JTAS did not significantly vary, but specificity decreased with
increasing patient age. This decreasing trend in specificity could be due in part to a
spectrum effect of the patient age groups 2. Correctly triaging patients at risk for ICU
admission among older adults might be more difficult than among younger patients

because the difference between those who truly need ICU admission and those who not
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is occasionally subtle. The proportion of overall misclassification (undertriage and
overtriage) tended to increase across age groups as well. The analysis of the secondary
outcome, in-hospital death, showed almost the same tendency as mentioned above.
Clinicians should be aware that overtriage and misclassification in older patients may
increase with the real use of JTAS.

In our study, for both outcomes, the positive predictive value and negative
predictive value of the JTAS increased and decreased, respectively, as patient age
increased. Since older patients are known to have multiple comorbidities and a higher

risk of hospital admission and mortality *3>2%32

, it is expected that the prevalence of
severe patients who might need ICU admission may increase with aging. This might
have led to increased admission to ICUs in older patients rated as true urgent (positive
predictive value) or non-urgent (1-negative predictive value). Thus, the present findings
are plausible. The results of our analysis of in-hospital death as secondary outcome were
almost compatible with these findings.

Overall, our study suggests that the discriminative ability of JTAS decreased
corresponding to decreasing specificity with patient age, with respect to the need of

critical care or in-hospital death. No significant change of sensitivity suggests that it is

unlikely that clinicians using JTAS undertriage patients, but the decrease of specificity

16



indicates that clinicians are likely to overtriage patients leading to an excess use of

medical resources in older patients. These potentially highlight the necessity of setting

different cutoffs of vital signs in JTAS for older patients.

The results of the sensitivity analysis were consistent with the primary analysis,

thereby confirming the robustness of our findings. Meanwhile, the sensitivity analysis

found that lowering the threshold for immediate care (considering Level 3 as urgent)

largely decreased the specificity and subsequently increased overtriage, which suggests

that overly permitting overtriage might lead to an excess use of medical resources.

Although it is hard to find the sweet spot in this trade-off, clinicians should

acknowledge that JTAS tends to lead to overtriage in older patients.

Our study has some limitations. First, we assessed the discriminative ability of

JTAS using surrogate markers of severity instead of patient acuity. We used ICU

admission as the primary outcome, which includes elements of both urgency and

severity, rather than using overall admission in which severity and other non-medical

factors might be more weighted. However, patient acuity and severity are not identical,

which is a limitation commonly shared by studies of emergency triage systems. Second,

ICU admission might have been underestimated in very old patients, as patients and

clinicians may opt for non-invasive treatment in consideration of life expectancy. This

17



might have underestimated sensitivity and potential discriminative ability, as shown in
the AUROC, among particularly old patients. By examining in-hospital death as the
secondary outcome, however, the current findings concerning the performance of the
JTAS could be robust, regardless of possible critical cases with treatment limitations.
Third, the present study was conducted using the JTAS at a large but single hospital.
Further studies are needed to confirm reproducibility in other emergency triage systems
or in other populations using the JTAS. These findings would underscore the importance
of focusing on age when revising existing emergency triage systems.

In conclusion, our study suggests that the discriminative ability of an
emergency triage system decreases with patient age, corresponding to a decrease in
specificity. Undertriage may not significantly increase, but increase in misclassification

is significant as patient age increases.
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Figure Legend

Figure 1. Selection of study participants
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Table 1. Summary of the Japan Triage and Acuity Scale.

Triage Level Examples of dieases Recommended
Time to Care
Level 1 Cardiac arrest, severe trauma, epilepsy, severe See patient
(Resuscitation) | altered mental status, severe respiratory immediately

compromise.

Level 2 Cardiogenic chest pain, severe headaches or Within 15 minutes
(Emergent) abdominal pain, moderate altered mental status,

depression, self-injury, depressive state.
Level 3 Asymptomatic hypertension, status post epilepsy, | Within 30 minutes
(Urgent) deformed limbs, moderate headache or

abdominal pain, intrapartum period on arrival.
Level 4 Urinary tract infection, wounds requiring Within 60 minutes
(Less Urgent) | closure, delirium.
Level 5 Mild anaphylaxis, wounds that do not require Within 120
(Non-urgent) | close, request for prescriptions or examinations. | minutes
Note: refer to the Canadian Emergency Department Triage and Acuity Scale

Implementation Guidelines for the cutoffs of vital signs used in the Japan Triage and

Acuity Scale.




Table 2. Baseline characteristics of the participants.

Characteristics

No. of participants
Median age, years (first, third quartile)
Age category, n (%)
16- 34
35-44
45-54
55- 64
65- 74
75- 84
85+
Female, n (%)
Shift of arrival, n (%)
Day (8:30 AM- 4:30 PM)
Evening (4:30 PM- 0:30 AM)
Night (0:30 AM- 8:30 AM)
Day of week
Weekdays
Weekends/ Holidays
Triage level, n (%)

g b~ W0 N

Median ED length of stay, minutes
(first, third quartile)
Final disposition at the ED, n (%)
Admission to ICUs
Admission to general wards
Death
Discharged

27120
58 (35, 73)

6756 (24.9
3429 (12.6

2505 (9.2
3343 (12.3
4884 (18.0
4417 (163

1786 (6.7
14154 (52.2

11307 (41.7
11757 (43.3
4056 (15.0

16640 (61.4
10480 (38.6

106 (0.4
1807 (6.7
9921 (36.6
13388 (49.3
1898 (7.0

%)
%)
%)
%)
%)
%)
%)
%)

%)
%)
%)

%)
%)

%)
%)
%)
%)
%)

128 (77, 203)

311 (1.1
2961 (10.9
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Table 3. Patient outcomes according to age category

Age category | ICU admission/ Deaths in ED | In-hospital death / Death in ED
16- 34 15 (0.5 %) 2 (0.03 %)

35-44 19 (0.6 %) 5 (0.15 %)

45- 54 28 (1.1 %) 6 (0.24 %)

55- 64 47 (1.4 %) 13 (0.39 %)

65- 74 83 (1.7 %) 44 (0.90 %)

75- 84 93 (2.1 %) 42 (0.95 %)

85- 31 (1.7 %) 25 (1.40 %)

Abbreviation: ICU, intensive care unit; ED, emergency department.
Percentages in the brackets indicate the proportion of admission in each age category.



Table 4. Sensitivity, specificity, positive predictive value, and negative predictive value for intensive care unit admission by age

category.
Age AUROC Sensitivity | Specificity PPV NPV GW admission | ICU admission Overall
category or discharge in levels 3-5 in | misclassification
home in levels age group in age group
1-2 in age group
16- 34 0.851 0.67 0.96 0.04 0.999 0.036 0.001 0.037
(0.728- 0.973) | (0.38-0.80) | (0.96- 0.97) | (0.02-0.07) | (0.998-1.000) (0.032- 0.041) | (0.0002- 0.002) | (0.033-0.042)
35-44 0.763 0.32 0.95 0.03 0.996 0.05 0.004 0.05
(0.662- 0.866) | (0.13-0.57) | (0.94-0.96) | (0.01-0.07) | (0.993- 0.998) (0.04- 0.06) (0.002- 0.006) (0.04- 0.06)
45- 54 0.826 0.32 0.94 0.06 0.992 0.06 0.008 0.06
(0.777- 0.875) | (0.16-0.52) | (0.93-0.95) | (0.03-0.11) | (0.987- 0.995) (0.05- 0.07) (0.005- 0.012) (0.05- 0.07)
55- 64 0.823 0.55 0.92 0.09 0.993 0.08 0.006 0.09
(0.766- 0.880) | (0.40-0.69) | (0.91- 0.93) | (0.06- 0.13) | (0.989- 0.996) (0.07- 0.09) (0.004- 0.096) (0.08- 0.10)
65- 74 0.766 0.45 0.92 0.09 0.990 0.08 0.009 0.087
(0.714-0.817) | (0.34- 0.56) | (0.91-0.93) | (0.06-0.13) | (0.986- 0.993) (0.07- 0.09) (0.007- 0.013) (0.078- 0.095)
75- 84 0.737 0.38 0.91 0.09 0.986 0.08 0.013 0.10
(0.690- 0.783) | (0.28-0.48) | (0.90-0.92) | (0.06-0.12) | (0.981-0.989) (0.07- 0.09) (0.010- 0.017) (0.09- 0.11)
85- 0.711 0.45 0.88 0.06 0.989 0.11 0.010 0.12
(0.617- 0.805) | (0.27- 0.64) | (0.87-0.90) | (0.04-0.11) | (0.983-0.994) (0.10- 0.13) (0.006- 0.02) (0.11- 0.14)
p-value | Not estimable 0.43 < 0.001 0.013 <0.001 <0.001 <0.001 <0.001
for trend

Abbreviation: AUROC, area under receiver operational characteristic curve; PPV, positive predictive value; NPV, negative predictive
value; GW, general ward.




Table 5. Sensitivity, specificity, positive predictive value, and negative predictive value for in-hospital mortality by age category.

Age AUROC Sensitivity | Specificity PPV NPV Survival in In-hospital Overall
category levels 1-2 in mortality in misclassification
age group levels 3-5 in age in age group
group
16- 34 0.611 0 0.96 0 0.9996 0.038 0.0003 0.038
(0.179- 1.000) (0- 0.84) | (0.95- 0.97) (0- 0.01) (0.9988- 0.9999) | (0.033-0.043) | (0.00004-0.001) | (0.033-0.043)
35- 44 0.711 0 0.95 0 0.998 0.05 0.001 0.05
(0.540- 0.881) (0- 0.52) | (0.94- 0.96) (0- 0.02) (0.996- 0.999) (0.04- 0.06) (0.0004- 0.003) (0.04- 0.06)
45- 54 0.561 0 0.80 0 0.997 0.06 0.002 0.06
(0.373- 0.749) (0-0.46) | (0.78- 0.81) (0- 0.02) (0.994- 0.999) (0.05- 0.07) (0.0009- 0.005) (0.05- 0.07)
55- 64 0.755 0.15 0.91 0.01 0.996 0.09 0.003 0.09
(0.706- 0.804) | (0.02- 0.45) | (0.90- 0.92) | (0.001- 0.02) | (0.993-0.998) (0.08- 0.10) (0.002- 0.006) (0.08- 0.10)
65- 74 0.735 0.32 0.91 0.03 0.993 0.08 0.006 0.09
(0.668- 0.801) | (0.19-0.48) | (0.90-0.92) | (0.02- 0.06) | (0.990- 0.995) (0.07- 0.09) (0.004- 0.009) (0.08- 0.10)
75- 84 0.693 0.24 0.91 0.02 0.992 0.09 0.007 0.10
(0.626- 0.761) | (0.12-0.39) | (0.90-0.92) | (0.01-0.04) (0.989- 0.995) (0.08- 0.10) (0.005- 0.01) (0.09- 0.11)
85- 0.657 0.28 0.88 0.03 0.989 0.12 0.01 0.13
(0.561- 0.755) | (0.12-0.49) | (0.86- 0.89) | (0.01- 0.07) | (0.982- 0.993) (0.10- 0.13) (0.006- 0.02) (0.11- 0.14)
p-value | Not estimable 0.087 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
for trend

Abbreviation: AUROC, area under receiver operational characteristic curve; PPV, positive predictive value; NPV, negative predictive

value.
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Supplementary Table 1. 2 x 2 Tables by Emergency Triage Levels and ICU
Admission/ Death in the ED.

Age 16- 34
Patient Outcomes
ICU Admission/ The others
Death in the ED
Emergency Triage Levels | 1-2 10 246
3-5 5 6495
Sensitivity 0.67 (95% CI, 0.38- 0.80)
Specificity 0.96 (95% CI, 0.96- 0.97)
Positive predictive value 0.04 (95% CI, 0.02- 0.07)
Negative predictive value 0.999 (95% CI, 0.998- 1.000)
Age 35- 44
Patient Outcomes
ICU Admission/ The others
Death in the ED
Emergency Triage Levels | 1-2 6 166
3-5 13 3244
Sensitivity 0.32 (95% ClI, 0.13- 0.57)
Specificity 0.95 (95% CI, 0.94- 0.96)
Positive predictive value 0.03 (95% Cl, 0.01- 0.07)
Negative predictive value 0.996 (95% CI, 0.993- 0.998)
Age 45- 54
Patient Outcomes
ICU Admission/ The others
Death in the ED
Emergency Triage Levels | 1-2 9 141
3-5 19 2336




Sensitivity

Specificity

Positive predictive value
Negative predictive value

0.32 (95% CI, 0.16- 0.52)
0.94 (95% CI, 0.93- 0.95)
0.06 (95% CI, 0.03- 0.11)
0.992 (95% Cl, 0.987- 0.995)

Age 55- 64
Patient Outcomes
ICU Admission/ The others
Death in the ED
Emergency Triage Levels | 1-2 26 268
3-5 21 3028
Sensitivity 0.55 (95% ClI, 0.40- 0.69)
Specificity 0.92 (95% CI, 0.91- 0.93)

Positive predictive value
Negative predictive value

0.09 (95% Cl, 0.06- 0.13)
0.993 (95% Cl, 0.989- 0.996)

Age 65- 74
Patient Outcomes
ICU Admission/ The others
Death in the ED
Emergency Triage Levels | 1-2 37 377
3-5 46 4424
Sensitivity 0.45 (95% Cl, 0.34- 0.56)
Specificity 0.92 (95% ClI, 0.91- 0.93)

Positive predictive value
Negative predictive value

0.09 (95% CI, 0.06- 0.12)
0.990 (95% Cl, 0.986- 0.993)




Age 75- 84

Patient Outcomes

ICU Admission/ The others
Death in the ED
Emergency Triage Levels | 1-2 35 374
3-5 58 3950
Sensitivity 0.38 (95% CI, 0.28- 0.48)
Specificity 0.91 (95% CI, 0.90- 0.92)

Positive predictive value
Negative predictive value

Age 85+

0.09 (95% CI, 0.06- 0.12)

0.986 (95% Cl, 0.981- 0.989)

Patient Outcomes

ICU Admission/ The others
Death in the ED
Emergency Triage Levels | 1-2 14 204
3-5 17 1551
Sensitivity 0.45 (95% CI, 0.27- 0.64)
Specificity 0.88 (95% CI, 0.87- 0.90)

Positive predictive value
Negative predictive value

0.06 (95% CI, 0.04- 0.11)

0.989 (95% Cl, 0.983- 0.994)




Supplementary Table 2. 2 x 2 Tables by Emergency Triage Levels and In-hospital
Death.

Age 16- 34
Patient Outcomes
In-hospital death/ The Others
Death in the ED
Emergency Triage Levels | 1-2 0 256
3-5 2 6498
Sensitivity 0 (95% ClI, 0- 0.84)
Specificity 0.96 (95% CI, 0.95- 0.97)
Positive predictive value 0 (95% CI, 0- 0.01)
Negative predictive value 0.9996 (95% ClI, 0.9988- 0.9999)
Age 35- 44
Patient Outcomes
In-hospital death/ The Others
Death in the ED
Emergency Triage Levels | 1-2 0 172
3-5 5 3252
Sensitivity 0 (95% ClI, 0- 0.52)
Specificity 0.95 (95% CI, 0.94- 0.96)
Positive predictive value 0 (95% ClI, 0- 0.02)
Negative predictive value 0.998 (95% CI, 0.996- 0.999)
Age 45- 54
Patient Outcomes
In-hospital death/ The Others
Death in the ED
Emergency Triage Levels | 1-2 0 150
3-5 6 2349




Sensitivity

Specificity

Positive predictive value
Negative predictive value

0 (95% Cl, 0- 0.46)

0.80 (95% CI, 0.78- 0.81)

0 (95% Cl, 0- 0.02)

0.997 (95% CI, 0.994- 0.999)

Age 55- 64
Patient Outcomes
In-hospital death/ The Others
Death in the ED
Emergency Triage Levels | 1-2 2 292
3-5 11 3038
Sensitivity 0.15 (95% CI, 0.02- 0.45)
Specificity 0.91 (95% CI, 0.90- 0.92)

Positive predictive value
Negative predictive value

0.01 (95% CI, 0.001- 0.02)
0.996 (95% CI, 0.993- 0.998)

Age 65- 74
Patient Outcomes
In-hospital death/ The Others
Death in the ED
Emergency Triage Levels | 1-2 14 400
3-5 30 4440
Sensitivity 0.32 (95% CI, 0.19- 0.48)
Specificity 0.91 (95% CI, 0.90- 0.92)

Positive predictive value
Negative predictive value

0.03 (95% CI, 0.02- 0.06)
0.993 (95% CI, 0.990- 0.995)




Age 75- 84

Patient Outcomes

In-hospital death/ The Others
Death in the ED
Emergency Triage Levels | 1-2 10 399
3-5 32 3976
Sensitivity 0.24 (95% CI, 0.12- 0.39)
Specificity 0.91 (95% CI, 0.90- 0.92)

Positive predictive value
Negative predictive value

Age 85+

0.09 (95% CI, 0.01- 0.07)

0.992 (95% Cl, 0.989- 0.995)

Patient Outcomes

In-hospital death/ The Others
Death in the ED
Emergency Triage Levels | 1-2 7 211
3-5 18 1550
Sensitivity 0.28 (95% CI, 0.12- 0.49)
Specificity 0.88 (95% CI, 0.86- 0.89)

Positive predictive value
Negative predictive value

0.03 (95% CI, 0.03- 0.07)

0.989 (95% Cl, 0.982- 0.993)




Supplementary Table 3. Sensitivity, specificity, positive predictive value, and negative predictive value for intensive care unit

admission by age category in the sensitivity analysis.

Age category | Sensitivity Specificity PPV NPV

16-34 | 0.80 (0.52- 0.96) | 0.71 (0.69- 0.72) | 0.006 (0.003- 0.010) 0.999 (0.998- 1.000)
35-44 | 0.79 (0.54- 0.94) | 0.65 (0.63- 0.67) | 0.012 (0.007- 0.020) 0.998 (0.995- 1.000)
45-54 | 0.96 (0.82- 1.00) | 0.62 (0.60- 0.64) | 0.027 (0.018- 0.040) 0.999 (0.996- 1.000)
55-64 | 0.91 (0.80- 0.98) | 0.53 (0.51- 0.55) | 0.027 (0.020- 0.036) 0.998 (0.994- 0.999)
65-74 | 0.88 (0.79- 0.94) | 0.49 (0.48- 0.50) | 0.029 (0.023- 0.036) 0.996 (0.992- 0.998)
75-84 | 0.88 (0.80- 0.94) | 0.46 (0.44- 0.47) | 0.034 (0.027- 0.042) 0.994 (0.990- 0.997)

85-| 0.84 (0.66- 0.95) | 0.39 (0.37- 0.41) | 0.024 (0.016- 0.035) 0.993 (0.983- 0.998)

Abbreviation: PPV, positive predictive value; NPV, negative predictive value.




