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ARTICLE INFO ABSTRACT

Keywords: Objective: The early outbreak period of Coronavirus Disease (COVID-19) has affected the emergency department
COVID-19 (ED) and hospital services in many countries. This study aimed to investigate the association between COVID-19
Emerge"‘cy department outbreak and in-hospital mortality in Jakarta, Indonesia.

;‘g::]’istl; Methods: This retrospective cohort study was conducted in a single-centre referral hospital in Jakarta, Indonesia.
Outbreak Data were collected between May and October 2020. All patients who visited the ED and required inpatient care

during the early COVID-19 outbreak period at the study location (March to April 2020) were included in the
exposure group. All patients who visited the ED and required inpatient care during the non-outbreak period
(March to April 2019) were included in the non-exposure group. In-hospital mortality was the primary outcome,
whereas other variables, such as sex, age, triage categories, trauma cases, referral cases, and ED length of stay
(LOS), were measured to identify confounding and effect modifications. Multivariate logistic regression analysis
was performed to assess this association.

Results: A total of 2,808 patients during the outbreak period and 2,423 patients during the non-outbreak period
participated in the study. The odds of in-hospital mortality increased during the outbreak period compared to
that during the non-outbreak period (odds ratio [OR], 1.41; 95%CI 1.04-1.91; p = 0.01) after adjusting for age,
sex, triage categories, trauma case, ED LOS, and interaction between the outbreak period and ED LOS.
Conclusion: COVID-19 outbreaks have been associated with an increased risk of in-hospital mortality in referral
hospitals in Jakarta, Indonesia.

1. Introduction

In March 2020, Indonesia declared that the coronavirus disease-19
(COVID-19) has caused a national disaster."”> In the initial outbreak
period, Jakarta was one of the regions with the highest
COVID-19-related transmission and mortality rates in Indonesia.> At the
end of April 2020, mortality due to confirmed cases in Indonesia was
765, of which 379 were from Jakarta.”> As of October 2020, the total
number of positive cases in Indonesia was 336,716, and the mortality
rate was 3.5%."

Many countries have developed various public health interventions

to respond to the initial COVID-19 outbreak, which would impact hos-
pital services, especially in the emergency department (ED). European
countries, the United States, and other Asian countries have reported
decreases in emergency visits, inpatient admissions, and fewer ambu-
lance calls®® owing to lockdown policies and work-from-home
campaigns.9

To manage the surge in COVID-19 cases, restrictions on mass gath-
ering and work- and school-from-home policies were impleneted in
Jakarta, Indonesia. Public hospitals in Jakarta were then divided into
dedicated COVID-19 referral hospitals and regular referral hospitals
(which did not manage patients with COVID-19).'° Nevertheless, in
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Indonesia and other countries, the number of COVID-19 cases exceeded
the capacity of COVID-19 referral hospitals, leading to many ambulance
diversions to the EDs of regular hospitals.'!

This condition became a double burden in regular hospitals because
suspected COVID-19 cases were sporadically admitted to the ED for
simultaneous management with non-COVID-19 cases. As a result, the ED
should perform routine COVID-19 screening in many patients with
respiratory diseases and divide the ED service into two areas, the
COVID-19 related isolation room and the regular ED area.'”

Due to the lack of testing capacity for reverse transcriptase poly-
merase chain reaction (RT-PCR) for the detection of Severe Acute Res-
piratory Syndrome-Coronavirus-2 (SARS-CoV-2) at the beginning of the
COVID-19 outbreak in Indonesia,'>'* the ED became overcrowded
because of prolongation in the decision to admit to the ward.

Studies from several countries have reported that ED services for
both COVID-19 and non-COVID-19 cases were severely affected during
the early outbreak in 2020.'' '® There are no previous reports on the ED
situation related to the outbreak of COVID-19 and its effect on clinical
outcomes in Indonesia. Thus, we performed an observational study to
evaluate the association between the COVID-19 outbreak and
in-hospital mortality in a regular referral hospital in Jakarta, Indonesia
and adjusted for other ED-related variables.

2. Methods
This was a retrospective cohort study to identify the association of

the COVID-19 outbreak with in-hospital mortality, conducted from May
to October 2020 at Dr. Cipto Mangunkusumo Hospital, an academic
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tertiary hospital in Jakarta, Indonesia. The hospital had 73 beds in the
ED and a 927 bed capacity for inpatient care; the annual census of the ED
was approximately 30,000 visits per year.'>'® At the beginning of the
outbreak (March to April 2020), the hospital was a regular referral
hospital (not a COVID-19-referral hospital).'® This study was approved
by the institutional ethics board of the hospital. The protocol number
was 20-06-0700 (Supplementary File 1). All patient data were treated
with confidentiality, in accordance with the Declaration of Helsinki.
This observational study conforms to the STROBE statement (Supple-
mentary File 2).17

The primary outcome of the study (dependent variable) was in-
hospital mortality. Patients who were referred to another hospital
were considered alive as a hospital outcome. The ED admission period
was the independent variable, consisting of the exposure group (initial
outbreak period in Jakarta from March to April 2020) and non-exposure
group (non-outbreak period from March to April 2019). We limited the
initial outbreak period to March to April 2020 because the ED became
the backbone of the management of the surge influx of COVID-19-
related cases during this period (Schematic map of ED zone is avail-
able in Fig. 1). The hospital’s definitive COVID-19 isolation service was
fully operational in May 2020.

Sex, age in years, triage categories based on the local triage system, '
number of patients with trauma (including minor trauma such as
strained ankle as well as major trauma), and ED length of stay (LOS)
were identified as potential confounders. ED LOS was defined as the
time from patient admission to the ED until administrative discharge
from the ED (outpatient, inpatient, referred to another hospital, or died).
We included referral status as an exploratory variable to evaluate its
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Fig. 1. ED zone and flow during early outbreak of COVID-19 March 2020.
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effect on the association between the main independent variable and
dependent variable because Indonesia had not yet established a system
of emergency medical services to manage referral and ambulance ser-
vices; thus, many referral cases from other healthcare facilities were sent
to our ED without any pre-hospital coordination. COVID-19-related
cases (suspected or confirmed) in the ED were identified and descrip-
tively reported.'®

2.1. Population and sample

The source population consisted of all patients who visited the ED at
Dr. Cipto Mangunkusumo Hospital, excluding patients with visits that
were administratively recorded as ED visits for non-ED purposes such as
outpatient paediatric haemodialysis, routine intravenous treatment,
intrauterine foetal death (IUFD), death on arrival (DOA), newborns, and
visits for visum and repertum purposes. The eligible population included
patients who visited the ED and required inpatient care (excluding
cancelled treatment and outpatient care after the ED assessment). If
repeated ED visits occurred during the study period, only the last visit
was included.

Patients referred to another hospital from the ED were excluded from
the study. Study participants with complete data on these variables were
considered eligible (Fig. 2). As the required information was obtained
from the Electronic Health Record (EHR), blinding during data collec-
tion of the exposure and outcome was not required. The patients were
not included in any research stage in this study.

Using an electronic database, the ED data management team
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provides a database of all patient visits during the non-outbreak and
outbreak periods. The study authors (HH,IAA,SS,RMM) identified and
included all eligible patients for the analysis (total sampling) and ob-
tained demographic, laboratory, and ED flow data from each eligible
patient.

2.2. Data analysis

The descriptive information is presented in tables. Categorical data
were reported using proportions, normal distribution of numerical data
was reported as means, and non-normal distribution of numerical data
was reported as medians. Bivariate analysis was performed to compare
the data from the outbreak and non-outbreak periods. The statistical
significance of categorical data was determined using the chi-square
test, two independent samples with normal distribution were analysed
using the Student’s t-test, and two independent samples with non-
normal distribution were analysed using the Mann-Whitney U test.
Bivariate associations were considered statistically significant at p <
0.05.

Multivariate analysis was performed using logistic regression anal-
ysis. All potential confounders were incorporated into the causal model.
Interaction terms were considered between ED LOS and the outbreak
period because the limitation of the isolation ward during the early
outbreak period caused prolonged stay of patients in the ED while pa-
tients waited for the availability of hospital isolation rooms. The
adjusted odds ratio (OR) was used to indicate the association between
admissions during the outbreak period and mortality. Data analysis was

Target Population
Non-outbreak Period
(March—April 2019)

Target Population
Outbreak Period
(March—April 2020)
n= 5538
Non-ED visit
-Haemodialysis = 359
-Routine intravenous treatment =28 |
IUFD =13
DOA =32

Newborn =231
Visit for visum et repertum = 139

Source population

n=4736
Exclusion criteria P
Cancelled treatment =130 |
Outpatient care = 1127
Repeated ED visit = 618
\ 4
Eligible population
n=2861
Missing data =26
Referred to other
hospitals = 27
Study participant
n=2808

n=5743
Non-ED Visit
-Haemodialysis = 297
-Routine intravenous treatment = 32
IUFD =16
DOA =16
Newborn =216
Visit for visum et repertum = 143
v
Source population
n=5023
I 5| Exclusion criteria
Cancelled treatment = 82
Outpatient care = 1570
v Repeated ED visit = 884

Eligible population
n=2482
Missing data = 36
e

Referred to other
hospitals = 22

Study participant
n=2423

ED, emergency department; [UFD, intrauterine fetal death; DOA, death on arrival

Fig. 2. Flow chart of study participant selection process

ED, emergency department; IUFD, intrauterine fetal death; DOA, death on arrival.
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performed using SPSS version 16.1.
3. Results

All eligible patients with complete information regarding the study
were included as study participants (Fig. 2), resulting in 2,808 partici-
pants in the outbreak period and 2,423 in the non-outbreak period.
Demographic data are presented in Table 1. The total number of par-
ticipants was higher during the outbreak. The mean age, proportion of
men, trauma cases, and in-hospital mortality were not significantly
different between the participants admitted during the outbreak and
non-outbreak periods.

The proportion of urgent triage was lower during the outbreak
period than that during the non-outbreak period (66% vs. 75.7%), and
the proportion of non-urgent triage was higher during the outbreak
period (12.3% vs. 2.9%). The proportion of referral cases was lower in
the non-outbreak period (11.8% vs. 21.7%) and the median ED LOS was
higher during the outbreak period (815 min vs. 738 min).

Bivariate analysis between admission during the outbreak period and
in-hospital mortality (Model 1) showed a non-significant association
(OR, 0.94; 95%CI 0.82-1.10) (Table 2). Model 2 is a well-formulated
hierarchical model. The referral case was considered an exploratory
variable and was further excluded from the multivariate analysis
because it showed no OR changes in Model 3.

Model 3 was the final model that included all important confounders
and modifiers. The odds of in-hospital mortality increased during the
outbreak period compared to the non-outbreak period (OR 1.41; 95%CI
1.04-1.91; p = 0.01) after adjusting for age, sex, triage categories,
trauma case, ED LOS, and interaction between outbreak period and ED
LOS (Hosmer-Lemeshow test <0.01; area under the curve 0.75; 95% CI
0.73-0.77).

Age and prolonged ED LOS in Model 3 had a non-significant effect on
in-hospital mortality during the COVID-19 outbreak. There were higher
odds of in-hospital mortality in males than in females(OR 1.2; 95%CI
1.02-1.41) and in the urgent triage (OR 5.04; 95%CI 2.72-9.32) and
resuscitation categories (OR 23.72; 95%CI 12.77-44.05) than in the
non-urgent triage category.

In Model 3, trauma cases and the interaction between ED attendance
during the outbreak period and prolonged ED LOS showed a protective
effect on in-hospital mortality (OR 0.25; 95%CI 0.17-0.38 and OR 0.64;
95%CI 0.44-0.90, respectively).

Subgroup analysis of in-hospital mortality showed that ED mortality
and death on arrival were higher during the COVID-19 outbreak than
during the non-outbreak period (Fig. 3a). Further stratification of ED

Table 1
Comparison of the basic variables between the outbreak and non-outbreak
periods.

Variables Outbreak (%) Non-outbreak (%) P

Total cases 2808 2423 <0.01°

Mean Age (SD) 37.7 (21.3) 36.9 (22.5) 0.17"

Male (%) 1333 (47.5) 1163 (48) 0.72°%

Triage categories

Resuscitation (%) 608(21.7) 518(21.4) <0.01°

Urgent (%) 1854 (66) 1835 (75.7)

Non-urgent (%) 346 (12.3) 70 (2.9)

Trauma cases (%) 251 (8.9) 214 (8.8) 0.89"

Referral cases (%) 331 (11.8) 525 (21.7) <0.01°

Median ED LOS in 815 (Q1 = 484; Q3 738 (Q1 =454;Q3  <0.01°
minutes (IQR) =1364) =1172)

EDLOS >8h 2113 (75.2) 1787 (73.7) 0.20"

In-hospital mortality 439(15.6) 396(16.3) 0.49°

COVID-19, Corona Virus Disease-19, ED, emergency department; IQR, inter-
quartile range; LOS, length of stay; SD, standard deviation.

@ chi-square test.

b Student t-test.

¢ Mann-Whitney U test.
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LOS (<8 h, 8-24 h, and >24 h) showed consistent results; ED mortality
was higher among participants who stayed in the ED for more than 24 h
during the outbreak period than among those who stayed in the ED for
more than 24 h in the non-outbreak period (Fig. 3b).

Table 3 shows the subgroups of participants admitted due to COVID-
19-related conditions (suspected or confirmed cases of COVID-19) dur-
ing the outbreak period who needed inpatient care (n = 418 patients).
Most participants were female (57.9%) and adults (age >18-59 years,
68.2%) and belonged to the non-urgent triage category (42.8%). Half of
the participants (51.4%) had an ED LOS >8 h, and the in-hospital
mortality of all COVID-19 related cases was 16%. There were 53
confirmed COVID-19 cases (12.6%) and the COVID-19-specific mortal-
ity rate was 22.6%.

4. Discussion

The association between outbreak period and in-hospital mortality
showed different results in bivariate (OR 0.94. p = 0.47; 95%CI
0.82-1.10) and multivariate analyses (adjusted OR 1.4, p < 0.01; 95% CI
1.04-1.9). It shows the contribution of demographic variables (age and
sex) and ED-based variables (triage category and ED LOS) to the risk of
mortality.

The increased risk of in-hospital mortality during the early COVID-19
period in Jakarta, Indonesia, was consistent with reports of increased
overall mortality in the same period in Jakarta compared to the previous
year (8,695 in March—April 2020 vs. 5,853 in March-April 2019).'° The
internal consistency of the result was supported by the report of
increased DOA in the ED during the outbreak period (Fig. 3a), and
similar conditions were reported during the Severe Acute Respiratory
Syndrome (SARS) outbreak in Hong Kong and Taiwan.?**!

The absolute number of in-hospital mortality during the outbreak (n
= 439) was higher than during the non-outbreak (n = 396) period
(Table 1) meanwhile, mortalities related to confirmed cases of COVID-
19 in March to April 2020 were only 12. Higher overall in-hospital
mortality during the COVID-19 outbreak compared to the previous
year implied that the outbreak produced collateral damage to patients
without COVID-19.%%%

In the multivariate model, although the triage categories had very
wide confidence intervals, the increased risk of mortality in participants
with higher acuity (resuscitation and urgent triage categories) showed a
consistent pattern. A plausible explanation is that participants with
higher triage acuity (resuscitation category) had the most critical con-
dition, and the risk of mortality became more pronounced.'”

Many studies have reported that prolonged ED LOS was associated
with higher risks of non-optimal medication and mortality,>* but our
study showed no increase in the odds of in-hospital mortality among
participants with prolonged ED LOS (adjusted OR 1.01; 95%CI
0.78-1.31). This could be because even though the median time of ED
LOS was longer during the outbreak period, there was no difference
between the proportions of prolonged ED LOS during the outbreak
period and that during the non-outbreak period (Table 1). More than
70% of participants in the ED who needed inpatient care had an ED LOS
>8 h in both groups; nevertheless, ED mortality of participants who
stayed for more than 24 h in the ED was higher during the outbreak
period (Fig. 3b).

A multicentre study in the ED across the United States reported that
consistent conditions related to prolonged ED LOS were significantly
higher during the COVID-19 outbreak period than during the pre-
outbreak period.*

Table 1 shows a higher proportion of participants in the non-urgent
triage category during the outbreak period (12.3%) and sub-group
participants in COVID-19 related conditions (Table 3) also showed the
highest proportion in the non-urgent triage categories (42.8%),
implying that during the early outbreak, there were limitations in
managing suspected COVID-19 cases with mild symptoms in the
outpatient unit or primary care system; thus, many patients with mild
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Table 2

The association between the outbreak period of COVID-19 and ED mortality.
Variables Model 1 (crude) Model 2 Model 3

OR 95%ClI P OR 95%CI P OR 95%ClI P

Outbreak period
No (reference) 1 1 1
Yes 0.94 0.82-1.10 0.47 1.39 1.03-1.89 0.03 1.41 1.04-1.91 0.01
Age (years) - 1.01 1.01-1.02 <0.01 1.01 1.0-1.01 <0.01
Sex
Female (reference) 1 1
Male - 1.20 1.02-1.41 0.02 1.20 1.02-1.41 0.03
Triage categories
Non-urgent (reference) 1 1
Urgent - 5.06 2.73-9.36 <0.01 5.04 2.72-9.32 <0.01
Resuscitation - 23.92 12.87-44.45 <0.01 23.72 12.77-44.05 <0.01
Trauma cases
No (reference) 1 1
Yes - 0.26 0.17-0.38 <0.01 0.25 0.17-0.38 <0.01
Referral cases
No (reference) 1
Yes - 0.94 0.76-1.16 0.57 - - -
ED LOS
<8 h (reference) 1 1
>8h - 1.01 0.78-1.31 0.03 1.01 0.78-1.31 0.91
Outbreak period*ED LOS >8 h - 0.64 0.45-0.91 0.01 0.64 0.44-0.90 0.01
Intercept - 0.015 0.01

OR, odds ratio; CI, confidence interval; ED, emergency department; LOS, length of stay.

symptoms of suspected COVID-19 sought medical attention in the ED,
which could lead to an increased risk of ED overcrowding and nosoco-
mial infection.?® This contradicts reports in South Korea wherein during
the COVID-19 outbreak period the ED experienced a higher number of
patient visits with emergent and urgent triage.””

In the first two months of the COVID-19 outbreak, our hospital lab-
oratory had a limited capacity for RT-PCR testing. All nasopharyngeal
swab samples were sent to other out-of-hospital laboratories, which
required more than a week to obtain the test results after the samples
were sent. This delay contributed to a prolonged occupation of the
isolation room as RT-PCR (COVID-19 or non-COVID-19) results were
pending, and many patients eventually were discharged home or died in
the hospital with clinical diagnosis of suspected COVID-19, and the RT-
PCR test results were available later. Similar conditions have been re-
ported during the (Severe Acute Respiratory Syndrome) SARS and
(Middle East Respiratory Syndrome) MERS outbreaks in Taiwan, Hong
Kong, and South Korea.?%?%%°

The proportion of positive RT-PCR test results for SARS-CoV-2
among participants in the ED who needed inpatient care at our institu-
tion was 12.9%; this was relatively higher than that reported in other
countries during the initial outbreak. For example, California reported
an ED positivity rate of 6.8%> to 10.2%,>' and the ED positivity rate in
Singapore was 3.8% of all cases with respiratory problems.>? The
COVID-19-specific in-hospital mortality rate among confirmed cases of
COVID-19 in our hospital was 22.6%, which was higher than the
COVID-19-specific in-hospital mortality rate in Jakarta in the same
period (12.9%).*

This study had good internal validity owing to its large sample size
which increased the precision of the analysis, showed a clear temporal
relationship, and had minimal loss to follow-up of eligible patients (less
than 10%) in the outbreak and non-outbreak groups. Since this was a
single-centre study, the generalisability is limited to other typical hos-
pitals in Jakarta and other cities in Indonesia (referral hospitals).

5. Limitation

Confirmed cases of COVID-19 could be a potential confounder that
cannot be elaborated upon in the analysis owing to the limited testing
capability of our institution. We only included confounder variables
from patient demographics and ED factors without incorporating any

variables from other service areas in the hospital (inpatient ward or
intensive care unit). Thus, although the model was able to measure the
effect of the main independent variable on the outcome, we should not
use the model for prediction purposes.

Hospital mortality was determined by checking administrative re-
ports of patient outcomes from the medical records, which did not
provide accurate information about the cause of death.

The description of emergency services in this study may be different
from that in other countries owing to differences in healthcare systems
and strategies implemented by their respective governments for the
COVID-19 outbreak.

Future research related to collateral damage of the COVID-19
outbreak in hospital services should evaluate different outcomes in
COVID-19 and non-COVID-19 patients, such as hospital length of stay,
ICU admission, intubation rate, and duration of mechanical ventilation.

6. Conclusion

Outbreaks of COVID-19 have been associated with an increased risk
of in-hospital mortality in referral hospitals in Jakarta, Indonesia. Male
sex and higher triage acuity contributed to the higher odds of mortality.
During the initial period of the COVID-19 outbreak, every hospital ur-
gently needed to simultaneously manage patients with and without
COVID-19 to reduce in-hospital mortality.

Authorship
Hadiki Habib: Conceptualisation, methodology, software, and
formal analysis. Yogi Prabowo: Conceptualisation and supervision.

Muharris Mulyana: Writing, reviewing, and editing. Septo Sulistio and
Imamul Aziz Albar: investigation, validation, and data curation.

Source of funding

This research did not receive any specific grants from funding
agencies in the public, commercial, or not-for-profit sectors.

Ethics approval statement

This study was approved by the Ethical Committee of Cipto



H. Habib et al. Clinical Epidemiology and Global Health 20 (2023) 101219

a. Proportion of ED mortality and DOA during the outbreak and non-outbreak periods
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ED, emergency department; DOA, death on arrival.
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