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Abstract 
 

Introduction: Triage data plays an essential role in the initial assessment and prioritization of 
emergency patients. However, the association between triage parameters and short- term 
mortality remains underexplored. Evaluating 24-hour and 48-hour mortality may serve as an 
indicator of the effectiveness of triage and early resuscitation efforts. Objectives: To determine 
the relationship between emergency department triage parameters and short-term mortality (24-
hour and 48-hour) among patients treated at an academic teaching hospital. Methods: A 
retrospective cohort study was conducted on all patients admitted to the emergency department 
from January to February 2024. Demographic and clinical data obtained during triage were 
analyzed. Bivariate and multivariate binary logistic regression analyses were performed to identify 
factors associated with 24-hour and 48-hour mortality. Results: A total of 1,976 patients were 
included. The 24-hour and 48-hour mortality rates were 1% and 5%, respectively. Significant 
predictors of 24-hour mortality were triage category (OR = 4.42; 95% CI 1.93–10.09), respiratory 
rate (OR = 1.09; 95% CI 1.02–1.16). Predictors of 48-hour mortality included age (OR = 1.02; 95% CI 
1.008–1.036), triage category (OR = 3.23; 95% CI 2.23–4.67), respiratory rate (OR = 1.08; 95% CI 1.03–
1.13), systolic blood pressure (OR = 0.98; 95% CI 0.97–0.99), and mental status (OR = 3.58; 95% CI 
2.11–6.07). Conclusion: Several routinely collected data during initial admission to the emergency 
unit are independently associated with both 24-hour & 48-hour mortality. These results highlight 
that triage data can serve as meaningful predictors of early mortality and may support rapid risk 
stratification, resource allocation, and operational decision-making in the Emergency Department. 
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Introduction 

Emergency departments (EDs) provide a critical role in determining early survival for 

acutely ill patients, where delays in recognition and intervention can rapidly lead to 

death. Early identification of patients at high risk of mortality remains a major challenge 

in the ED setting. Accurate and timely risk stratification is essential to support clinical 

decision- making and optimize the use of limited emergency and critical care 
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resources.1,2 

Addressing this challenge, triage is the first structured clinical decision in the ED, 

designed to prioritize patients based on their acuity and anticipated resource needs to 

ensure that the most critically ill receive timely evaluation and intervention. Although 

triage is a routine part of ED care, it is not always perfect. Sometimes, patients are 

assigned a lower priority than warranted, a phenomenon known as undertriage. This 

misclassification can lead to delays in providing critical care for serious conditions such 

as myocardial infarction and stroke. Evidence suggests that undertriage is associated 

with poorer patient outcomes, including increased mortality.3–5 

The first 24 hours following ED admission are crucial in determining early survival, as this 

period reflects both the severity of illness at presentation and the effectiveness of 

initial clinical management. Mortality within this timeframe indicates severe disease and 

identifies patients who may benefit most from timely ED interventions. Previous studies 

on early warning scoring systems in the ED have demonstrated strong predictive 

performance for short-term mortality, with an area under the receiver operating 

characteristic curve (AUC) of 0.88 (95% CI, 0.87–0.89; P < .001) at 24 hours and 0.86 

(95% CI, 0.84–0.88; P < .001) at 48 hours. These tools rely on routinely collected 

physiological parameters at triage, such as respiratory rate, oxygen saturation, heart 

rate, and blood pressure, highlighting their potential role in early risk identification.6 

In Indonesia, although several studies have examined triage systems, evidence focusing 

specifically on early mortality, particularly within the first 24 to 48 hours of ED 

admission remains limited. Research conducted at Cipto Mangunkusumo Hospital has 

shown that early warning scores can predict mortality in patients with neurological 

emergencies. Nevertheless, the effectiveness of individual triage parameters in 

predicting early mortality across a broader spectrum of emergency conditions has not 

been well established. Furthermore, delays in care continue to occur, especially in high-

volume or resource-limited ED settings, indicating the need for improved early risk 

stratification.7,8 

Therefore, this study aims to evaluate the association between triage parameters and 

early mortality outcomes in the emergency department setting. Specifically, it seeks to 

identify which triage-related parameters are most strongly associated with 24-hour and 

48-hour mortality. By improving early risk identification, this study is expected 

to contribute to enhanced triage performance, more informed clinical decision-making, 

and more efficient utilization of emergency and critical care resources in Indonesian 

hospitals. 
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Materials and Methods 

Study Design and Setting 

This was a retrospective cohort study conducted in the Emergency Department (ED) 

of Universitas Indonesia Hospital between January and February 2024. 

Study Population 

All patients who underwent triage evaluation in the ED during the study period were 

considered eligible for inclusion (total sampling), with no restriction based on age or 

gender, and no exclusion were made based on comorbidities. Patients with incomplete 

documentation of triage variables or missing mortality outcomes were excluded in the 

final analysis. 

Data Collection 

Data were extracted from the hospital's electronic medical record system. 

Demographic information collected including age and gender. Clinical variables were 

obtained from the initial triage assessment. Numeric variables included respiratory rate, 

oxygen saturation, systolic blood pressure, pulse rate and body temperature. 

Categorical variables included triage category, airway status, peripheral perfusion, and 

mental status. Mental status was evaluated using Glasgow Coma Scale (GCS) and 

categorized as good (score 15) or impaired (score <15) 

 
The primary outcomes were mortality within 24 and 48 hours after presentation to the 

ED. Mortality outcomes were obtained from hospital records and documented as 

binary variables (yes/no). 

Statistical Analysis 

Statistical analysis was performed using the Statistical Product and Service Solution (IBM 
SPSS), version 28. Patient characteristics were summarized using descriptive statistics. 
Bivariate analysis was conducted to examine the association between demographical 
data, clinical variables and mortality outcomes at 24 and 48 hours. Variables that 
demonstrated statistically significant associations in the bivariate analysis were included 
in multivariate logistic regression to identify independent predictors of mortality. Results 

During the study period, 2526 patients presented to the emergency department. After 

excluding patients with incomplete data, 1976 patients were included in the final analysis. 

 
 
Patient Characteristics and Outcome 
 
Patient characteristics stratified by 24-hour and 48-hour mortality are presented in Table 
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1. Patients who died within 48 hours were significantly older compared to survivors 
(median age 45 vs. 60 years, p < 0.001). No significant differences in gender distribution 
were observed between survivors and non-survivors. 

 
Triage category was significantly associated with mortality outcomes. Patients classified 

as yellow and red triage categories had higher mortality rates at both 24 and 48 hours 

compared to those classified as green (p < 0.001). Airway status was also significantly 

associated with mortality, particularly at 48 hours, with higher mortality observed 

among patients with partial or total airway obstruction (p < 0.001). 

 
Several triage parameters differed significantly between survivors and non-survivors. 

Non- survivors exhibited higher respiratory rates, lower oxygen saturation, abnormal 

pulse rates, and lower systolic and diastolic blood pressure values at both 24 and 48 

hours. Variables that showed significant associations with mortality in bivariate analysis 

were included in the multivariate logistic regression analysis, with numeric variables 

analyzed as continuous variables. 

 
The proportions of survival and mortality at 24 and 48 hours are shown in Figure 1. 

Mortality accounted for 1% of cases within 24 hours and increased to 5% within 48 hours 

after Emergency Department admission. 

 

Table 1. Patient Characteristics 
 

Variables 24-Hour Mortality p value  48-Hour Mortality p value 

 

 Survived Died  Survived Died  

Age 46 (0-90) 54 (18-91) 0.212 45 (0-91) 60 (15-89) <0.001 

Gender 

Female 

 

 
1133 (99.0) 

 

 
11 (1.0) 

 

 
0.607 

 

 
1093 (95.5) 

 

 
51 (4.5) 

 

 
0.077 

Male 822 (98.8) 10 (1.2)  780 (93.8) 52 (6.3)  

Triage (n = 1972) 

Green 

 

 
1099 (100) 

 

 
0 (0) 

 

 
<0.001 

 

 
1092 (99.4) 

 

 
7 (0.6) 

 

 
<0.001 

Yellow 707 (98.7) 9 (1.3)  658 (91.9) 58 (8.1)  

 
Red 145 (92.4) 12 (7.6)  119 (75.8) 38 (24.2)  

Airway status (n = 1974) 

Clear 

 

 
1800 (99.1) 

 

 
17 (0.9) 

 

 
0.079 

 

 
1733 (95.4) 

 

 
84 (4.6) 

 

 
<0.001 

Partial obstruction 123 (97.6) 3 (2.4)  113 (89.7) 13 (10.3)  

Total obstruction 30 (96.8) 1 (3.2)  25 (80.6) 6 (19.4)  

Respiratory rate (n = 1973) 20 (10-59) 28 (22-48) <0.001 20 (10-59) 25 (18-59) <0.001 
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Oxygen saturation 97.04±3,13 92.05±7.11 0.004 97.13±2.97 94.26±5.75 <0.001 

Pulse 96 (33-194) 116 (80-165) <0.001 95 (36-194) 104 (33-165) <0.001 

Systolic Blood Pressure 125 (20-244) 110 (63-160) 0.006 125 (20-244) 120 (57-234) 0.001 

Diastolic Blood Pressure 

Extremity 

73 (14-140) 64 (40-103) 0.023 73 (14-140) 67 (32-123) 0.003 

Warm 1951 (99.1) 18 (0.9) <0.001 1870 (95.0) 99 (5.0) <0.001 

Cold 4 (57.1) 3 (42.9)  3 (42.9) 4 (57.1)  

Temperature 36.56±0.69 36.76±1.00 0.204 36.56±0.69 36.65±0.80 0.277 

Mental status 

Good 

 

 
1809 (99.3) 

 

 
12 (0.7) 

 

 
<0.001 

 

 
1758 (96.5) 

 

 
63 (3.5) 

 

 
<0.001 

Impaired 146 (94.2) 9 (5.8)  115 (74.2) 40 (25.8)  

 

 

 
Figure 2. Outcome Proportions for 24-Hour and 48-Hour Mortality. 

 
 
Multivariate Analysis 
 

Multivariate logistic regression analysis identified triage category and respiratory rate 

as independent predictors of both 24-hour and 48-hour mortality (Table 2 and 3). For 24-

hour mortality, a higher triage category was associated with increased odds ratio (OR 

4.422, 95% CI 1.937–10.094, p < 0.001), and increased respiratory rate (OR 1.089, 95% CI 

1.020–1.166, p= 0.011).       For 48-hour mortality, triage category (OR 3.233, 95% CI 2.237–

4.673, p < 0.001) and respiratory rate (OR 1.084, 95% CI 1.039–1.130, p < 0.001) remained 

significant predictors. Additional independent predictors of 48-hour mortality included 

systolic blood pressure (OR 0.982, 95% CI 0.971–0.993, p = 0.002), impaired mental 

status (OR 3.588, 95% CI 2.119–6.073, p < 0.001), and age (OR 1.022, 95% CI 1.008–1.036, p 

= 0.002). 
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Table 2. Independent Factors for 24- Hour Mortality 

 

   95% CI for OR 

     
Variables p value OR Lower Upper 

Triage <0.001 4.422 1.937 10.094 

Respiratory Rate 0.011 1.090 1.020 1.166 

 
Table 3. Independent Factors for 48- Hour Mortality 

 

   95% CI for OR 

     
Variables p value OR Lower Upper 

Triage <0.001 3.233 2.237 4.673 

Respiratory Rate <0.001 1.084 1.039 1.130 
Systolic Blood 
Pressure 0.002 0.982 0.971 0.993 

Mental Status <0.001 3.588 2.119 6.073 

Age 0.002 1.022 1.008 1.036 

 
 
Discussion 

 
This retrospective cohort study assessed whether routinely collected triage data at ED 

arrival could predict short-term mortality in 1,976 patients. The key research found that 

triage category and respiratory rate remained consistent independent predictors of 

mortality at both time points, while other parameters; age, systolic blood pressure, and 

mental status became more prominent in assessing 48-hours mortality. 

The strong relationship between triage category and mortality (OR 4.442 at 24 hours; 

OR 3.233 at 48 hours) reinforces triage as a practical first step for early risk 

stratification. Systematic reviews show that commonly used ED triage systems 

generally demonstrate good sensitivity for identifying high-acuity patients, including 

those at risk of early mortality, although performance varies by setting, 

implementation, and reference standard.3 A study of Emergency Severity Index (ESI) 

version 4 demonstrated meaningful undertriage and overtriage in routine care, 

underlining that misclassification can occur even in mature systems.9 These data 

indicate that while triage categories provide high- value prognostic information, they 

remain an imperfect indicator that should be supplemented by objective physiological 

assessments to improve predictive accuracy. 

Our results are also consistent with prior work showing that adding a small number of 

routine variables to triage can improve mortality prediction. Massaut et al. 
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demonstrated that South African Triage Scale (SATS) category which includes red, 

yellow, orange and green combined with age and reason for admission could 

predict in-hospital death better.10This supports the broader concept that routinely 

captured ED variables can be translated into clinically implementable risk tools without 

relying on laboratory testing. 

Respiratory rate showed the most stable association with mortality in our cohort. The 

finding such as tachypnea is a common early response to hypoxemia, metabolic 

acidosis, shock, and sepsis, and may appear before hypotension is obvious. Respiratory 

rate is also a core element of established physiologic scoring approaches. For example, 

NEWS 2 was designed to standardize assessment of acute illness severity using six 

routinely collected parameters, including respiratory rate, systolic blood pressure, and 

mental status.11 Systematic reviews and meta-analyses focused on ED or prehospital 

settings similarly conclude that early warning scores based on routine physiology 

parameters can meaningfully stratify early deterioration and mortality, supporting our 

finding that respiratory rate carries high-signal information at triage.6 

The 48-hour mortality result showed a broader set of independent associations 

including age (OR 1.022, 95% CI 1.008–1.036), systolic blood pressure (OR 0.982, 95% CI 

0.971–0.993), and mental status (OR 3.588, 95% CI 2.119–6.073) were significant along the 

triage category and respiratory rate. This likely reflects that, beyond the first day, 

mortality is influenced more by physiologic reserve (age), hemodynamic stability (blood 

pressure), and organ dysfunction (mental status). These findings align with a 

systematic review literature, which indicates that predictive accuracy for mortality is 

highest during the immediate period after assessment. As the length of stay increases, 

this predictive power declines. This suggests that later clinical outcomes are less likely 

to be detected by a single baseline assessment of vital signs.12 

The strong association between impaired mental status and 48-hour mortality is 

consistent with emergency department cohort evidence, showing higher short-term 

mortality among patients presenting with altered mental status compared those with 

other common complaint. Together with systolic blood pressure and respiratory rate, 

these findings support that early abnormalities in neurologic, hemodynamic, and 

ventilatory status at presentation are linked to increased risk of early mortality. This 

pattern is in line with the findings of Jeong et al., who evaluated predictors of early 

mortality in a large trauma cohort, the study demonstrated that the GAP score, which 

integrates Glasgow Coma Scale, Age, and Systolic blood pressure was independently 

associated with early mortality.13,14 

Study Limitation 

This study was conducted at a single center. Multicenter studies are needed to confirm 
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these findings across different emergency department settings. The small number of 

mortality events, particularly in the first 24 hours, reduced the precision of some 

estimates and resulted in wider confidence intervals. The analysis included only 

variables available at the time of triage and did not include additional clinical 

information such as laboratory tests, imaging results, or clinical progression. Including 

laboratory data, patient interventions, and changes in vital signs over time could 

improve the prediction of early mortality. 

Conclusions 

Several routinely collected triage data including triage category, respiratory rate, 

systolic blood pressure, mental status, and age, were independently associated with 24-

hour and 48-hour mortality. These results highlight that triage data can serve as 

meaningful predictors of early mortality and may support rapid risk stratification, 

resource allocation, and operational decision-making in the ED. 
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