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Purpose: The number of emergency department (ED) visits and prolonged ED length of stay (LOS) are increasing worldwide. 
Prolonged ED LOS may be associated with a higher risk of in-hospital mortality. Here, we analysed the association between of ED 
LOS and the risk of in-hospital mortality in a hospital in Jakarta, Indonesia.
Patients and methods: This was a single-centre retrospective cohort study performed in a referral academic hospital in Jakarta, 
Indonesia. Data on ED visits in 2019 were obtained from the electronic medical records. ED patient was used as the unit of the 
analysis. The dependent variable was all-cause in-hospital mortality during one’s visit. The main independent variable was ED LOS 
with respect to approval (<8 h) and prolonged (≥8 h). Potential confounders were sex, age, triage categories, trauma-related case, 
malignancy-related case, labour-related case, and referral patients from other healthcare facilities. Multivariate logistic regression 
analysis was performed to evaluate the association of ED LOS and in-hospital mortality after adjusting for other confounders.
Results: There were 18,553 participants included in the analysis. The in-hospital mortality was 13.5% among all participants, and 
63.5% participants had an ED LOS ≥8 h. Multivariate analysis showed that a prolonged ED LOS was associated with an increased risk 
of in-hospital mortality (adjusted relative risk, 2.69; 95% confidence interval, 2.40–3.03; P<0.001).
Conclusion: Prolonged ED LOS was associated with risk an increased of in-hospital mortality after adjusting for several confounders. 
In future, hospital service plans should aim to reduce ED LOS and increase patient flow from the ED to in-patient wards.

Plain Language Summary: Prolonged emergency department length of stay (ED LOS) was associated with risk of in-hospital 
mortality in an Indonesia referral hospital; this is the first such reported association. 

Therefore, reduced ED LOS and increased patient flow to the inpatient ward should be a target for quality improvement in hospital 
service plans. 
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Introduction
In many countries, the emergency department (ED) functions as a safety net for the health system1 and plays a pivotal 
role in achieving sustainable development goals related to the health domain.2 On a global scale, implementing universal 
health coverage and improving the accessibility of the ED further increase the use of emergency services.1 However, an 
increase in ED visits raises concerns regarding prolonged length of stay (LOS) in the ED,3,4 which can lead to ED 
overcrowding. In such cases, the ED cannot respond appropriately to emergency cases because the number of patients 
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exceeds the patient-handling capacity of standard ED services and personnel.5,6 Overcrowding lowers ED performance in 
managing new emergency cases and increases the risk of delayed treatment, mortality, morbidity, and patient 
complaints.7–9

Several studies investigating the association between ED LOS and mortality risk have shown inconsistent results.7–9 

However, a meta-analysis by Boudi et al indicated that mortality tends to increase in patients who have a longer stay in 
the ED prior to admission.10 A large-scale study by Singer et al revealed that ED LOS among boarding patients in the ED 
(patients who stay in the ED after the decision to admit has been made), the mortality rate increased from 2.5% in 
patients boarded for <2 h to 4.5% among patients boarded for >12 h (P<0.001).11

A survey of 118 emergency departments in Jakarta, Indonesia, revealed that there were approximately 2 million ED 
visits per year and that >60% of these visits continued to receive inpatient services.12 Most the ED cases in Indonesia are 
self-admitted because the pre-hospital ambulance service systems are under developed. Nevertheless, prolonged ED LOS 
in Indonesia poses similar risks to those reported elsewhere, which could lead to ED overcrowding.

To date, no researchers have reported the condition of ED LOS in Indonesia and its impact on patient condition. 
Therefore, in this study, we measured the effect of ED LOS on in-hospital mortality in a referral hospital in Jakarta, 
Indonesia. We hypothesized that a prolonged ED LOS is associated with an increased risk of in-hospital mortality.

Methods
This was a retrospective cohort study conducted in mid-June 2020 at Dr. Cipto Mangunkusumo Hospital, an academic 
referral hospital in Jakarta, Indonesia. The hospital has 73 beds in the ED and a total of 927 beds for inpatient care; an 
annual census of the ED revealed that there are approximately 30,000 ED visits per year.13,14 This study was approved by 
the institutional ethics board of the hospital (The Ethics Committee of the Faculty of Medicine, University of Indonesia- 
Cipto Mangunkusumo Hospital protocol number 20–10-1256). All patient data were treated with confidentiality in 
accordance with the Declaration of Helsinki. This observational study conformed to the STROBE statement 
(Supplementary File 1).15 Informed consent was not obtained due to the retrospective nature of the study; the ethics 
committee specifically waived the requirement of informed consent.

The independent variable was ED LOS, defined as the time at first triage to the end of the ED service (the time when 
the patient leaves the ED due to discharge or inpatient admission; alternatively, time of death in the ED).16,17 The 
standard ED LOS in our hospital is <8 h.18 The dependent variable was in-hospital mortality, defined as all-cause 
mortality in the hospital (including mortality in the ED) during each patient visit. Mortality was determined by 
confirming the mortality report in the medical records.

The following variables were considered as potential confounders: triage category, age, sex, trauma-related case, 
labour-related case, and malignancy-related case.10 The month and shift of ED visit and episodes of weekend visit were 
also recorded as baseline characteristics of the study participants but were not included as confounding variables. The 
potential confounders were selected based on regular ED registries and previous studies that were in accordance with the 
conceptual framework of this study.

Triage was performed upon initial admission to the ED and was used as a clinical proxy of the severity of illness and 
urgency of medical condition. The ED in our hospital implements a three-tier triage system.13 The resuscitation category 
includes patients with the most severe clinical conditions who need immediate intervention. The urgent category includes 
patients with very disturbing symptoms or those who have medical conditions that may potentially deteriorate if not 
urgently assessed; the maximum physician response time for this category is 30 minutes. The non-urgent category 
includes patients predicted to have minor clinical conditions and those with relatively mild symptoms; the physician 
response time for this category is a maximum of 60 minutes.

Patient age was determined in years, and sex was defined as male or female. Trauma cases were defined as all trauma- 
related cases in the ED, including trauma ranging from minor injury to major trauma or polytrauma. Labour-related cases 
were defined as all medical conditions associated with pregnancy cases with a labour indication that arrived at the ED 
with or without comorbid conditions. Malignancy-related cases were defined as all active malignancies—including solid 
tumours and blood malignancies—that were identified and documented in the medical record. The month of ED visit was 
defined as the month of patient visit based on the 2019 calendar, weekend visit was defined as ED attendance on 
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Saturdays and Mondays throughout 2019, and daily shift visit was defined as ED visit at specified hours during the day. 
To categorize the daily shift, we divided a day into four shifts: shift 1 (06:00–11:59), shift 2 (12:00–17:59), shift 3 
(18:00–23:59), and shift 4 (00:00–05:59).

Data regarding the dependent, independent, and potential confounding variables were retrieved from the electronic 
health records of the hospital. During data collection, blinding to exposure and outcome was not required.

Study Population and Sampling
The unit of analysis was the ED patient. The target population included all patients who visited the ED and needed 
inpatient admission. The source population included all patients who visited the ED of Dr. Cipto Mangunkusumo 
Hospital in 2019.

The eligible population included ED visits that fulfilled the following inclusion criterion: clinical ED attendance (all 
age) that was assessed through triage. ED visits were excluded if they met the following exclusion criteria: death on 
arrival, intrauterine foetal death, visit for visum et repertum examination, and clinical cases that should have been 
managed in the outpatient clinic (patients with no specific clinical complaints who were managed in the ED because their 
routine medications were used up or they needed routine minor wound care). If a patient had frequent ED visits (>1 visit) 
during the study period, we only included the final ED visit for analysis. The data of all eligible participants were 
retrospectively assessed by the researcher and included in this study (total sampling).

Study participants were identified after excluding patients with missing data (incomplete information for dependent 
and independent variables) and patients lost to follow-up (cancelled treatment in the ED or left without being checked- 
up; Figure 1). The requirement for informed consent was waived owing to the retrospective nature of the study.

Data Analysis
Categorical data are presented as frequency and proportion, and quantitative data are summarized using measures of 
central tendency. A causal model was developed using Cox regression analysis to measure the relative risk (RR) between 
ED LOS and in-hospital mortality. First, a crude association model was developed between the main independent 
variable (ED LOS) and dependent variable (in-hospital mortality). Second, all potential confounders (sex, age, triage 
category, trauma-related visits, labour-related visits, malignancy-related visits, and patient referral) were included in the 
analysis to build a hierarchically well-formulated model.

ED LOS was further stratified into ordinal categories (<8 h, 8–24 h, and >24 h) to assess the dose-response 
relationship. Sub-group analyses of the paediatric and adult patients’ data were performed to assess the consistency of 
the associations among different age groups. Interaction terms were not considered in the exploratory model. Data were 
analysed using SPSS version 22 (IBM Corp., Armonk, NY, USA).

Results
Data from 18,553 participants were included in the analysis (Figure 1). The baseline characteristics of the participants 
were as follows (Table 1): 51.1% were males, the median age was 38 years, and 60.8% were in the age interval of >18 
years to 59 years. The proportion of ED visits was relatively similar across months. Most ED visits were in shift 2 
(12:00–17:59), followed by shift 3 (18:00–23.59). Following triage, most participants (81.3%) were placed in the urgent 
category.

Of all cases, 17.6% had been referred from other healthcare facilities. Overall, 15.4% were trauma-related cases, 7.2% 
were labour-related cases, and 18.7% were malignancy-related cases. The median ED LOS was 539 minutes, and 63.5% 
of the participants had an ED LOS of ≥8 h. Admission to the inpatient ward was the most common ED outcome (46.8%), 
and a lower proportion of patients was admitted to the intensive care (4.7%). Moreover, 43.7% of participants were 
managed as outpatients after treatment and consultation in the ED. The overall in-hospital mortality was 13.5%.

Table 2 shows the 2×2 cross-tabulation matrix between exposure (ED LOS) and outcome (in-hospital mortality). 
Patients with prolonged ED LOS (≥8 h) showed higher mortality (18.3%) than those with an ED LOS <8 h (5.2%). The 
attributable risk was 13.1%, and the attributable risk proportion was 71.6%.
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Based on Table 3, Model 1 showed a crude association that among ED patients that needed inpatient admission, 
a prolonged ED LOS was associated with risk of in-hospital mortality (RR, 3.48; 95% confidence interval [95% CI], 
3.11–3.90). Model 2 was the hierarchical well formulated model and showed consistent association even after adjusting 

Study participants
(n=18,553)

Study entrance
(n=19,318)

Loss to follow up : 664
(cancel treatment, refer to 
another hospital) 
Missing data : 101

< 8 h
(n=6,777)

≥ 8 h
(n=11,776)

Target population
All Patients that visit the ED and need 

inpatient admission

Source population
ED Visit in study location during 2019

(n= 31,602)

Eligible population
(n=19,318)

Exclusion
DOA : 118
IUFD : 72
Visum : 950
Newborn : 1,209
ED-outpatient : 2,896
Re-visit : 7,039

Figure 1 Flow chart of the study participants’ selection process. 
Abbreviations: ED; emergency department, h, hours; n, number of participants, DOA; death on arrival, IUFD; intra-uterine foetal death.

Table 1 Characteristics of Study Participants

Variables n (%)

Total participants 18,553 (100)

Male 9,488 (51.1)

Median age in years (IQR) 38 (Q1=21; Q3=55)

Age in years
<1 426 (2.3)

1–5 1,493 (8)
>5–18 1,867 (10.1)

>18–59 11,278 (60.8)

≥60 3,489 (18.8)

(Continued)
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for all potential confounders, but there was slight reduction in the risk of in-hospital mortality (adjusted RR, 2.69; 95% 
CI, 2.40–3.02). To measure the dose-response relationship and consistency of the effect of ED LOS on mortality risk, we 
stratified the ED LOS into three categories (model 3). Table 4 showed that model 3 revealed a higher risk of in-hospital 

Table 1 (Continued). 

Variables n (%)

Month of visit
January 1,405 (7.6)
February 1,373 (7.4)

March 1,413 (7.6)

April 1,459 (7.9)
May 1,411 (7.6)

June 1,550 (8.4)

July 1,500 (8.1)
August 1,600 (8.6)

September 1,498 (8.1)

October 1,592 (8.6)
November 1,754 (9.5)

December 1,998 (10.8)

Time of visit in a day
Shift 1 (06:00–11:59) 3,944 (21.3)

Shift 2 (12:00–17:59) 6,384 (34.4)
Shift 3 (18:00–23:59) 5,315 (28.6)

Shift 4 (00:00–05:59) 2,910 (15.7)

Weekend ED visit 5,007 (27)

Triage category
Non-urgent 338 (1.8)

Urgent 15,084 (81.3)
Resuscitation 3,131 (16.9)

Referred from other healthcare facilities to ED 3,258 (17.6)

Trauma-related case 2,861 (15.4)

Labor-related case 1,331 (7.2)

Malignancy-related case 3,467 (18.7)

Median ED LOS in minutes (IQR) 539 (Q1=249; Q3=1019)

ED LOS in hours
<8 6,777 (36.5)

≥8 11,776 (63.5)

ED outcome
Outpatient 8,116 (43.7)
Inpatient ward 8,685 (46.8)

Inpatient intensive care 867 (4.7)

Death in ED 885 (4.8)

In-hospital mortality 2,505 (13.5)

Abbreviations: ED, emergency department; IQR, interquartile range; LOS, length of stay; n, number of 
participants; Q1, quartile 1; Q3, quartile 3.
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mortality among participants who stayed in the ED for >24 h (adjusted RR, 3.13; 95% CI, 2.76–3.53) than among those 
who stayed for 8–24 h (adjusted RR, 2.36; 95% CI, 2.08–2.66). Triage acuity and malignancies were associated with 
increase risk of mortality, trauma and labour-related cases were associated with decrease risk of mortality.

Table 2 A 2×2 Cross-Tabulation Matrix Between ED LOS (Exposure) and 
in-Hospital Mortality (Outcome)

ED LOS in Hours In-Hospital Mortality n (%) n (%)

Yes No

≥8 2,150 (18.3) 9,626 (81.7) 11,776 (100)
<8 355 (5.2) 6,422 (94.8) 6,777 (100)

Total 2,505 (13.5) 16,048 (86.5) 18,553 (100)

Abbreviations: ED, emergency department; LOS, length of stay; n, number of participants.

Table 3 Results of Bivariate and Multivariate Cox-Regression Analysis to Examine the 
Association Between ED LOS and in-Hospital Mortality

Variables Model 1 RR  
(95% CI)

P Model 2 RR  
(95% CI)

P

ED LOS in hours
<8 (reference) 1 1

≥8 3.48 (3.11–3.90) <0.001 2.69 (2.40–3.02) <0.001

Age in years –

<1 (reference) 1
1–5 0.53 (0.41–0.68) <0.001

>5–18 0.43 (0.33–0.56) <0.001

>18–59 0.55 (0.44–0.68) <0.001
≥60 0.68 (0.55–0.85) <0.001

Sex –
Female (reference) 1

Male 0.97 (0.89–1.05) 0.43

Triage category –

Non-urgent (reference) 1

Urgent 2.37 (1.42–3.94) <0.001
Resuscitation 8.57 (5.14–14.26) <0.001

Trauma-related case –
No (reference) 1

Yes 0.33 (0.26–0.40) <0.001

Labour-related case –

No (reference) 1
Yes 0.07 (0.04–0.14) <0.001

Malignancy-related case –
No (reference) 1

Yes 2.23 (2.05–2.42) <0.001

Referred to ED –

No (reference)

Yes 1.12 (1.02–1.24) 0.02

Abbreviations: ED; emergency department, LOS; length of stay, RR, relative risk, CI; confidence interval.
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We also performed sub-group analysis to examine the association between prolonged ED LOS and in-hospital 
mortality among pediatric (age, 0–18 years) and adult (age, >18 years) participants. In the pediatric group, 
a prolonged ED LOS was associated with an increased risk of in-hospital mortality; however, there were no differences 
in risk between the groups with an ED-LOS of 8–24 h vs >24 h (adjusted RR, 1.58; 95% CI, 1.20–2.11 vs adjusted RR, 
1.57; 95% CI, 1.21–2.04, respectively). Among adult participants, an ED LOS of >24 h was associated with a higher risk 
of in-hospital mortality than was ED LOS 8–24 h (adjusted RR, 3.68; 95% CI, 3.21–4.22 vs adjusted RR, 2.60; 95% CI, 
2.26–2.97).

Table 5 describes the participant’s ED outcome stratified by to ED LOS. Most ED deaths occurred after an ED stay of 
≥8 h (63.5%). Most of the patients who were admitted to the inpatient ward (85.1%) or intensive care unit (78%) waited 
for ≥8 h in the ED.

Table 4 Multivariate Cox-Regression Analysis to Examine the Association Between ED LOS (Three Categories) and 
in-Hospital Mortality and Subgroup Analysis Based on Age (Pediatric =0–18 Years Old and Adult ≥18 Years Old)

Three Categories of ED LOS Pediatric Subgroup* Adult Subgroup*

Variables Model 3  
RR (95% CI)

P Model 4  
RR (95% CI)

P Model 5  
RR (95% CI)

P

ED LOS in hours
<8 (reference) 1 1 1

8–24 2.36 (2.08–2.66) <0.001 1.58 (1.20–2.11) 0.001 2.60 (2.26–2.97) <0.001
>24 3.13 (2.76–3.53) <0.001 1.57 (1.21–2.04) <0.001 3.68 (3.21–4.22) <0.001

Age in years
<1 (reference) 1 1 –

1–5 0.53 (0.41–0.69) <0.001 0.55 (0.43–0.72) <0.001 –

>5–18 0.43 (0.34–0.56) <0.001 0.45 (0.34–0.59) <0.001 –
>18–59 0.57 (0.46–0.71) <0.001 – 1 (reference)

≥60 0.73 (0.59–0.91) <0.001 – 1.29 (1.18–1.41) <0.001

Sex
Female (reference) 1 1 1

Male 0.97 (0.90–1.06) 0.55 0.88 (0.73–1.07) 0.21 0.99 (0.91–1.08) 0.87

Triage category
Non-urgent (reference) 1 1 1
Urgent 2.28 (1.37–3.81) 0.001 4.51 (0.63–32.20) <0.133 2.16 (1.27–3.66) 0.004

Resuscitation 8.0 (4.80–13.31) <0.001 22.88 (3.20–163.71) 0.002 6.93 (4.08–11.76) <0.001

Trauma-related case
No (reference) 1 1 1
Yes 0.34 (0.28–0.42) <0.001 0.15 (0.07–0.31) <0.001 0.38 (0.31–0.47) <0.001

Labour-related case
No (reference) 1 1

Yes 0.08 (0.28–0.42) <0.001 – 0.07 (0.04–0.14) <0.001

Malignancy-related case
No (reference) 1 1 1

Yes 2.20 (2.03–2.40) <0.001 2.75 (2.22–3.41) <0.001 2.12 (1.93–2.32) <0.001

Referral to ED
No (reference) 1 1 1 1
Yes 1.13 (1.02–1.25) 0.014 1.17 (0.92–1.50) 0.21 1.12 (1.01–1.25) 0.038

Note: *Pediatric patients, 0–18 years; adult patients, >18 years. 
Abbreviations: ED, emergency department; LOS, length of stay; RR, relative risk; CI, confidence interval; n, number of participants.
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Discussion
Model 1 revealed that a prolonged ED LOS was significantly associated with risk of in-hospital mortality. This result is 
clinically relevant because it indicates that ED LOS is an important determinant of in-hospital patient outcomes. 
Bivariate analysis between ED LOS and in-hospital mortality (Table 2) indicated that given the association of prolonged 
ED LOS on in-hospital mortality, 71.6% of the mortality among patients who stayed in the ED for ≥8 h may be 
attributable to the prolonged ED LOS (before adjusted with other confounders).

After adjustment for several confounders, there was a slight decrease in the effect of ED LOS on risk of in-hospital 
mortality (model 2). However, the trend and interpretation of the results remained consistent. Model 2 also showed that 
severity conditions (triage acuity) and malignancies-related conditions were associated with the increase risk of in- 
hospital mortality. The stratification of ED LOS into three categories (model 3) revealed similar results, indicating that 
participants with a prolonged ED LOS were associated with a higher risk of in-hospital mortality.

In the sub-group analysis, prolonged ED LOS was associated with an increased risk of in-hospital mortality in both 
paediatric (age ≤18 years) and adult (age >18 years) groups. In the paediatric group (model 4), there was no difference in 
adjusted RR between participants who stayed in the ED for >24 h and those who stayed for 8–24 h. However, the risk of 
in-hospital mortality was the highest in the adult group who stayed in the ED for >24 h (model 5).

Our findings are consistent with those of other large-scale studies on the association between ED LOS and mortality. 
Prolonged ED boarding (waiting time in the ED after the decision to admit has been made) has been shown to increase 
the risk of mortality in general ED patients,11 specific populations including trauma patients,19 and medical patients who 
need admission to the intensive care ward.8,20 However, several previous studies have not shown any consistent 
association between ED LOS and risk of mortality.10 Nevertheless, other negative outcomes of prolonged ED LOS 
have been reported, including prolonged hospital LOS,7,21 increased risk of missed treatment,22 and increased risk of 
adverse perioperative outcomes.23 One plausible explanation for this is that a longer ED LOS increases the risk of 
delayed treatment in the ED, nosocomial infections, and delays in appropriate supportive care in the inpatient setting.24

In a study that showed no negative effect of prolonged ED LOS on patient mortality, the ED had sufficient capability 
(including facility operations and human resources) to perform appropriate resuscitation protocols and had fewer 
incidences of overcrowding.25 Thus, reducing the standard ED LOS and waiting time can help increase the total quality 
of care26 and prevent overcrowding due to the simultaneous influx of new cases.5

The analysis of ED outcomes based on ED LOS showed that the ED had a serious problem in accessing the inpatient ward 
and intensive care unit (Table 5). Among patients admitted to the ward (n=8685), only 14.9% had the appropriate ED LOS of <8 
h; among patients admitted to the intensive care unit (including the adult intensive care, adult high care, intensive cardiovascular 
care, paediatric intensive care, and neonatal intensive care units), only 22% had the target ED LOS of <8 h. ED mortality was the 
highest among participants who stayed in the ED for ≥8 h (63.5%), suggesting that the ED had limited ability to provide critical 
care to seriously ill patients for >8 h. This highlights the need for immediate access to the intensive care unit from the ED.

When selecting the eligible patients, we found that some ED visits were more appropriate for outpatient clinics 
(n=2,896). These included visits for procedures such as intravenous administration of antibiotics and nutrients, elective 
placement of a nasogastric tube, and postoperative wound management. Owing to the increasing need to reduce non- 
urgent visits to the ED, these types of visits should be minimised because they can put more pressure on the ED.6,27

Table 5 Participant Outcome in the ED Stratified by ED LOS

ED LOS in Hours ED Outcome n (%)

Outpatient Inpatient Ward Inpatient Intensive Care Death in ED

≥8 3,144 (38.7) 7,394 (85.1) 676 (78) 562 (63.5)

<8 4,972 (61.3) 1,291 (14.9) 191 (22) 323 (36.5)

Total 8,116 (100) 8,685 (100) 867 (100) 885 (100)

Abbreviations: ED, emergency department; LOS, length of stay; n, number of participants.
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This study had a large sample size and therefore had a good statistical power (power estimation based on the 
likelihood ratio test: >0.95). Moreover, the cohort retrospective nature of this study guaranteed a temporal relationship 
between the exposure (prolonged ED LOS) and outcome (mortality). Electronic health records represent valid sources of 
data regarding patient outcomes and provide valid measurements of ED attendance time and ED discharge time, which 
minimises the risk of information bias. The samples selected for analysis had a relatively low number of losses to follow- 
up and small amount of missing data (<1%). Therefore, the results of this study may be generalisable for patients who 
experience a prolonged ED LOS in similar hospitals—including referral and academic hospitals—in the study location.28 

However, the results may differ for non-academic and private hospitals.
Our study also had some limitations. This was a single-centre study, and our results may not be generalisable 

to other institutions. Data from a dying patient may result in a shorter ED LOS due to early death; therefore, we 
stratified the severity of illness based on the triage system and adjusted the causal model accordingly. However, 
the triage system has limited accuracy as a surrogate for the severity of illness or as a tool for predicting the need 
for admission. As such, this method may have introduced some selection bias. We did not account for the time of 
the physician’s decision to admit the patient, which may have introduced unmeasured confounding. The decision 
to admit is an important factor for patients who have already received decisions related to admission. In addition, 
some patients were in a severe condition, were critically ill with haemodynamically unstable conditions requiring 
complex resuscitation (surgery or haemodialysis), or had conditions that made them non-transportable for admis-
sion to the intensive care unit. These patients had a prolonged ED LOS and had to stay in the ED until death.29,30 

Also, this study did not consider other potential confounders that could have affected the primary outcome, such 
as terminal disease, common comorbidities such as cardiac disease or renal disease, and admission to an isolation 
ward. Further studies should be performed to break down the total ED LOS into several business processes (ED 
wait time, ED treatment time, ED disposition time, and ED boarding time), addressed various comorbidities as 
confounders and to evaluate several patient outcomes such as hospital LOS, rate of intensive care unit admission, 
and rate of intubation in ED.

Conclusion
In conclusion, we found that prolonged ED was associated with an increased risk of in-hospital mortality at Dr. Cipto 
Mangunkusumo Hospital in Jakarta, Indonesia after adjusted with several confounders. In future, hospital service plans 
should aim to reduce the ED LOS and increase patient flow to the inpatient ward, which can help improve the quality of 
patient care.
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