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Objectives: This study aimed to identify risk factors associated with coronavirus disease 2019 (COVID-19) mortality in pre-elderly and
elderly individuals in Jakarta, Indonesia.

Methods: We employed a case-control study design, utilizing secondary data from the Epidemiology Surveillance, Immunization Pre-
vention, and Disease Control Sections of the DKI Jakarta Provincial Health Office, collected from December 2020 to January 2021. The
study included 188 cases and an equal number of controls. Cases were COVID-19 patients confirmed to have died, as reported by hos-
pitals and communities and subsequently verified by healthcare workers. Control subjects were patients who completed a 14-day iso-
lation period and had been officially declared recovered by healthcare professionals. The dependent variable was the mortality of CO-
VID-19 patients in the January 2021 period. The independent variables consisted of demographic data (age and sex), clinical symptoms
(cough, runny nose, anosmia, diarrhea, headaches, abdominal pain, muscle pain, and nausea/vomiting), and comorbidities (hyperten-
sion, heart disease, and diabetes). Multivariate analysis was conducted using multiple logistic regression.

Results: The multiple logistic regression analysis revealed several factors associated with COVID-19 fatalities in Jakarta: age of 60 years
or older (odds ratio [OR], 4.84; 95% Cl, 3.00 to 7.80), male (OR, 2.38; 95% Cl, 2.41 to 3.68), dyspnea (OR, 3.93; 95% Cl, 2.04 to 7.55), an-
osmia (OR, 0.13; 95% Cl, 0.04 to 0.46), and heart disease (OR, 4.38; 95% Cl, 1.04 to 18.46).

Conclusions: The control and prevention of COVID-19 among elderly individuals require particular vigilance. When a COVID-19 case is
detected within this demographic, prompt treatment and medication administration are crucial to mitigate the presenting symptoms.
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INTRODUCTION

The World Health Organization (WHO) reported that as of
December 16, 2022, there were 647 972 911 COVID-19 cases
worldwide, resulting in 6 642 832 deaths [1]. In the same peri-
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od, Indonesia, a country with a high prevalence and case fatal-
ity rate of COVID-19, recorded a total of 6 709 597 confirmed
cases and 160 398 deaths from January 3, 2020 to December
19, 2022 [2]. Jakarta is among the provinces in Indonesia with
the highest number of COVID-19 cases, with 1 533 019 con-
firmed cases and 15 881 deaths as of December 18, 2022 [3].

In most countries, it has been reported that the elderly pop-
ulation suffered the most severe impact from COVID-19 infec-
tion [4,5]. Many of these individuals had comorbidities, which
exacerbated the severity of their infections [4]. Additional data
have suggested that elderly individuals are at a higher risk of
contracting COVID-19[6,7].

According to the Directorate General of Population and Civil
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Registration, in 2021, there were 30.16 million elderly individ-
uals in Indonesia, representing 11.01% of the population aged
60 and above [4]. This demographic undoubtedly influenced
COVID-19 transmission in the country. A study conducted in
Jakarta revealed case fatality rates of 22.0% for individuals
aged 50-59, 14.0% for those aged 60-69, and 2.0% for those
aged 70 and above. Another study predicted higher COVID-19
transmission rates (around 20.0%) among individuals aged 70
and above, who also experienced a higher level of disease se-
verity compared to other age groups [8].

Earlier studies showed that while most individuals infected
with severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) experienced mild symptoms, approximately 14.0% suf-
fered from more severe conditions, including shortness of
breath and hypoxia. Meanwhile, approximately 5.0% of pa-
tients fell into the critical category, experiencing septic shock
and respiratory failure [9].

Since COVID-19 was declared a global pandemic, the world
has grappled with the disease, particularly in developing coun-
tries like Indonesia. From the onset of the outbreak, Indonesia
bolstered its national preparedness response by enacting strat-
egies such as contact tracing, early case identification, and
mandatory hospital admissions irrespective of disease severity,
all with the aim of interrupting the transmission cycle [10]. Nev-
ertheless, the number of cases continued to surge, leading to
a significant increase in COVID-19-related deaths in Indonesia.

Research specifically focusing on the risk factors for COV-
ID-19 mortality among pre-elderly and elderly groups has
been limited, particularly in Indonesia. It is essential to con-
duct research employing a case-control study design to iden-
tify predictors of mortality in pre-elderly and elderly COVID-19
patients in Jakarta. This would enable these patients to receive
prompt and effective clinical responses. In terms of mortality
predictors, this study identified potential risk factors for death
among COVID-19 patients, including advanced age, male,
presence of comorbidities, and specific clinical symptoms. The
identification of these mortality predictors is vital for the pre-
vention and reduction of these risk factors, and for guiding
appropriate management of COVID-19 patients.

METHODS

Data Source
This study employed a case-control design, utilizing second-
ary data of COVID-19 positive cases based on polymerase
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chain reaction (PCR) test results among pre-elderly and elderly
groups in the DKI Jakarta area. This data was collected by the
Epidemiology Surveillance and Immunization Section of the
Prevention and Disease Control of the DKI Jakarta Health Of-
fice, Indonesia. The study centered on data from permanent
residents of the DKI Jakarta regions (Central Jakarta, South Ja-
karta, West Jakarta, East Jakarta, and North Jakarta) during the
month of January 2021. The sample for this study was drawn
from a case group, consisting of individuals aged 45 and older
who were diagnosed with COVID-19 and subsequently passed
away. The study included 188 cases, supplemented by a con-
trol group of COVID-19 patients who were also at least 45
years old but had recovered. All recovered patients had com-
pleted at least 14 days of isolation, had relief from symptom:s,
required no supportive care or additional treatment, and were
declared recovered by a physician’s diagnosis. Data regarding
deceased patients were obtained from hospital and commu-
nity reports [11]. The control group also consisted of 188 cases.
The case group was chosen using total sampling, while the
control group was selected using simple random sampling in
Microsoft Excel (Microsoft Corp., Redmond, WA, USA).

Exclusion criteria

The exclusion criteria for the case group were missing data
regarding asymptomatic status and comorbidities, as well as
instances where patients shared the same address. For the
control group, the exclusion criteria comprised missing data
on asymptomatic status and comorbidities, patients sharing
the same address, and those who were still undergoing treat-
ment during the month of January 2021 (Figure 1).

Data collection

Data was collected using the Surveillance Form, distributed
to all health facilities in DKI Jakarta, encompassing both gov-
ernment and private hospitals as well as Community Health
Centers. Each facility had an appointed supervisory officer re-
sponsible for extracting data from patient medical records to
fill out the COVID-19 Epidemiological Investigation (El) form.
The completed forms were then submitted to the DKI Jakarta
Provincial Health Office for verification and inclusion in the
surveillance database. The data collected included the date of
disease onset, SARS-CoV-2 PCR testing, hospital admissions,
and outcomes (completion of isolation, recovery, or death),
along with demographic information (age, occupation, ad-
dress and sex), symptoms, and comorbidities. Comorbidities
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Mortality of COVID-19 in Pre-elderly and Elderly

Target population
All pre-elderly and elderly COVID-19 sufferers in DKI Jakarta Health
Service Surveillance data in Dec 2020-Jan 2021 (n=21 162)

v

v

Case group
COVID-19 patients who died (n=652)

Control group
COVID-19 patients who are still alive (n=11 448)

Exclude
Incomplete data (n=464)

Exclude
- Under treatment (n=81)
- Incomplete data (n=4812)

v

Case group
COVID-19 patients who died and meet
the inclusion criteria (n=188)

Control group
COVID-19 patients who are still alive and meet
the inclusion criteria (n=4250)

v

v

Selected subject (n=188)

Selected subject (n=188)

were recorded upon hospital admission, guided and observed
by clinical staff, either based on clinical assessments or patient
reports [7]. Each hospital had an assigned supervisory officer
responsible for extracting data from patient medical records
to complete the COVID-19 El form. The El form contained
questions related to the patient’s demographic characteristics
and clinical information. The patient’s final status, such as
death, recovery, completion of isolation, or ongoing treat-
ment, was also documented.

Dependent

The dependent variable in this study was mortality due to
COVID-19 among the pre-elderly and elderly groups during
the period of January 2021.

Independent

The independent variables in this study included demograph-
ic data (sex and age), symptoms (cough, cold/runny nose, head-
ache, myalgia, diarrhea, muscle aches, anosmia, nausea and
vomiting, and abdominal pain), and comorbidities (hyperten-
sion, heart disease, and diabetes). The age groups were divided
according to a previous study [12], which defined pre-elderly
as individuals aged 45-59 years and elderly as individuals aged
60 years and above. Information regarding other comorbidi-
ties (obesity, renal disease, chronic obstructive pulmonary dis-
ease, immunological disorder, malignancy, and liver failure),
and other symptoms (pneumonia, diminished sense of taste,

and chills) was not included in the analysis due to unavailabili-
ty of complete data for all patients.

Statistical Analysis

Data were input and analyzed using SPSS version 24 (IBM
Corp., Armonk, NY, USA). A bivariate analysis was conducted
by calculating the number and percentage of each group (case
and control groups). The chi-square and Fisher exact statistical
tests were employed to investigate the relationship between
risk factors and death in COVID-19 patients, with a p-value of
<0.05 considered significant. To proceed to the multivariate
analysis stage, each variable was selected using a p-value of
<0.25 as the cut-off point. Variables that were not included in
the multivariate analysis included cough, cold/runny nose,
headache, abdominal pain, hypertension, and diabetes. Before
these variables were excluded from the model, we examined
the multicollinearity of hypertension and heart disease using
variance inflation factor (VIF) values. Based on the resulting
VIF value of 1.0054, which is less than 10, hypertension and
heart disease showed a weak correlation.

Next, a multivariate analysis was performed. The initial stage
involved analyzing all variables meeting the criteria using mul-
tiple logistic regression (forward method). Each variable was
then re-selected, and if the p-value was <0.05, the variable was
retained in the model until a final model was achieved, with
all variables having a p-value of <0.05. The final model in the
multivariate analysis aimed to predict the risk of death in pre-
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elderly and elderly COVID-19 patients by determining the risk
magnitude of the studied independent variable to understand
the effect of the dependent variable. This analysis used odds
ratios (ORs) with 95% confidence intervals (Cls), and statistical
significance was determined by a p-value <0.05.

Ethics Statement

This research underwent ethical review by the Faculty of
Public Health at the University of Muhammadiyah Jakarta, and
was granted the Certificate of Ethical Eligibility No.10.706.B/
KEPK-FKMUMJ/XI1/2022.

RESULTS

The frequency of demographic determinants, symptoms,
and comorbidities associated with COVID-19 mortality in pre-
elderly and elderly patients is presented in Table 1. Table 1 shows
that more than half of respondents who died were =60 years
old, and more than half of the respondent who died were male.
Respondents who died had more symptoms: cough, nausea/
vomiting, myalgia, dyspnea, and abdominal pain. Respondents
who died had more comorbidities such as hypertension, dia-

Variables Case (n=188) Control (n=188)

Demographic characteristics

Elderly (=60Yy) 115(61.2) 73(26.1)
Sex, male 123 (65.4) 93 (49.5)
Symptoms
Cough 67 (35.6) 52 (27.7)
Anosmia 3(1.6) 24(12.8)
Cold/runny nose 25(13.3) 26(13.8)
Headache 22(11.7) 29(15.4)
Nausea/vomiting 29(15.4) 13(6.9)
Myalgia 21(11.2) 14(7.4)
Dyspnea 52 (27.7) 18 (9.6)
Abdominal pain 8(4.3) 4(2.1)
Diarrhea 4(2.1) 10(5.3)
Sore throat 18(9.6) 25(13.3)
Comorbidities
Hypertension 28(14.9) 12(6.4)
Diabetes 18(9.6) 11(5.9)
Heart disease 13(6.9) 3(1.6)

Values are presented as number (%).
COVID-19, coronavirus disease 2019.
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betes, and heart disease than the control group. Bivariate
analysis results also indicated that demographic factors such
as age (=60 years) (OR, 4.47; 95% Cl, 2.88 to 6.93) and male
sex were risk factors for death in COVID-19 patients (OR, 1.93;
95% Cl, 1.28 to 2.93). Clinical symptom variables demonstrat-
ed that anosmia (OR, 0.11; 95% Cl, 0.03 to 0.37), nausea and
vomiting (OR, 2.45; 95% Cl, 1.23 to 4.89), and dyspnea (OR,
3.61; 95% Cl, 2.02 to 6.46; p<0.001) were significantly associ-
ated with COVID-19 deaths in pre-elderly and elderly individu-
als in Jakarta. An analysis of comorbidity variables also indi-
cated that hypertension (OR, 2.57; 95% Cl, 1.26 to 5.22) and
heart disease (OR, 4.58;95% Cl, 1.28 to 16.35) were risk factors
for COVID-19 mortality in pre-elderly and elderly individuals in
DKl Jakarta (Table 2).

After assessing p-values in the bivariate analysis, we selected
variables to be included in the initial multivariate analysis
model. Table 2 displays the results of the initial selection for
multivariate analysis. Age, sex, dyspnea, and anosmia were as-
sociated with COVID-19 deaths in Jakarta. In the first stage,
the variables excluded were cold/runny nose (p=0.874) and
diabetes (p=0.814). Subsequently, variables with a p-value of
>0.05 were removed one by one.

Multivariable
aO0R (95% CI)

Bivariate
OR (95% CI)

Demographic characteristics
Elderly (=60y) 4.47(2.88,6.93) <0.001 4.34(2.65,7.10) <0.001

Variable p-value p-value

Sex, male 1.93(1.28,2.93)  0.002 2.40(1.46,3.95  0.001
Symptoms

Cough 1.45(0.93,2.24)  0.096 0.80(0.39,1.64)  0.536
Anosmia 0.11(0.03,0.37) <0.001 0.11(0.93,0.43)  0.001

Cold/runny nose 0.96(0.53,1.72)  1.000 0.93(0.41,2.14)  0.874
Headache 0.73(0.40,1.32) 0366 050(0.22,1.17)  0.110
Nausea/vomiting 2.45(1.23,4.89)  0.014 2.55(0.98,6.64)  0.055
Myalgia 1.56(0.77,3.17) 0287 1.76(0.64,4.79) 0272
Dyspnea 3.61(2.02,6.46) <0.001 4.08(1.92,870) <0.001
Abdominal pain  2.04(0.60,6.91)  0.380 1.22(0.26,5.60)  0.800
Diarrhea 0.39(0.12,1.26)  0.173 0.24(0.05,1.24)  0.089
Comorbidities
Hypertension ~ 2.57(1.26,5.22)  0.012 1.28(0.50,3.26)  0.606
1.70(0.78,3.71) ~ 0.246 1.13(0.40,3.22) 0814
458(1.28,16.35)  0.021 4.44(0.96,20.62) 0.057

COVID-19, coronavirus disease 2019; OR, odds ratio; Cl, confidence interval;
a0R, adjusted odds ratio.

Diabetes
Heart disease
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Variables Multivariable p-value
Elderly (=60y) 4.84(3.00, 7.80) <0.001
Sex, male 2.38(2.41, 3.68) <0.001
Heart disease 4.38 (1.04, 18.46) 0.044
Dyspnea 3.93(2.04, 7.55) <0.001
Anosmia 0.13(0.04, 0.46) 0.002

Values are presented as adjusted odds ratio (95% confidence interval).
COVID-19, coronavirus disease 2019.

Table 3 presents the final multivariate analysis model. The
characteristics that remained significantly associated with
COVID-19 mortality in Jakarta included being 60 years or older
(adjusted odds ratio [aOR], 4.84; 95% Cl, 3.00 to 7.80), male
(aOR, 2.38; 95% Cl, 2.41 to 3.68), dyspnea (aOR, 3.93; 95% Cl,
2.04 to 7.55), anosmia (aOR, 0.13; 95% Cl, 0.04 to 0.46), and
heart disease (aOR, 4.38; 95% Cl, 1.04 to 18.46).

Table 4 illustrates that the average time between diagnosis/
sample received/swab result received and death among the
case group was 9 days, with minimum to maximum range of
1-49 days for deceased patients.

DISCUSSION

This research presents evidence indicating that among pre-
elderly and elderly COVID-19 patients diagnosed through lab-
oratory tests in Jakarta, the predictors of COVID-19 included
age over 60 years, male sex, and anosmia.

These findings align with previous studies conducted in Ja-
karta that established a link between advanced age and COV-
ID-19 mortality [7,13]. One such study suggested that individ-
uals over the age of 70 are more susceptible to COVID-19 in-
fection compared to younger age groups. This study also pro-
jected that roughly 349 million people face a high risk of se-
vere COVID-19 symptoms, and about 20% of those over 70
would require hospitalization if infected with SARS-CoV-2 [8].
Factors contributing to the health impact of COVID-19 infec-
tion include physiological changes such as aging, which is of-
ten accompanied by comorbidities including heart disease, di-
abetes, and dementia [14].

Previous studies have also concluded that males are at a
higher risk than females [8,15]. A meta-analysis of 3 111 714
global cases reported that male COVID-19 patients were near-
ly three times more likely to require intensive care unit admis-

Mortality of COVID-19 in Pre-elderly and Elderly

Variables Time (day)
Range (Min-Max) 1-49
Mean=£SD 9.16+8.55

Min, minimum; Max, maximum; SD, standard deviation.

sion (OR, 2.84; 95% Cl, 2.06 to 3.92) and had a higher risk of
mortality than female (OR, 1.39; 95% Cl, 1.31 to 1.47) [16]. This
meta-analysis also determined that male patients with COVID-
19 had a higher risk of dying compared to females [17]. This
pattern was also observed in previous severe acute respiratory
syndrome and Middle East respiratory syndrome outbreaks,
where males exhibited a higher risk of mortality than fe-
males [18].

Previous research has shown a correlation between anosmia
and mortality in COVID-19 patients (p=0.019) [19]. A study
conducted in Bali, Indonesia [20] also found a link between
anosmia and death in COVID-19 patients. Prior research con-
firmed a significant association between anosmia and dys-
pnea and mortality in patients with COVID-19 [21]. Similarly, a
study in Australia determined that dyspnea had a significant
impact on the clinical course and mortality rate in COVID-19
patients [22].

Bivariate analysis of symptom variables demonstrated that
nausea/vomiting, dyspnea, and anosmia were all significantly
associated with mortality in COVID-19 patients (p<0.05). Pre-
vious research found a connection between nausea/vomiting
and death from COVID-19 [19]. A study carried out in Jakarta
also concluded that nausea/vomiting was a risk factor for
death from COVID-19 [7].

In the bivariate analysis, comorbidities such as hypertension
and heart disease were identified as risk factors for mortality in
COVID-19 patients. Other research also found that elderly pa-
tients with hypertension and heart disease were more likely to
succumb to COVID-19 [17,19,23]. However, the results concern-
ing the relationship to hypertension remain inconsistent. Pre-
vious studies conducted in Marseille, France, and Taif, Saudi
Arabia found no correlation between hypertension and heart
disease and COVID-19-related deaths in elderly patients [15,24].
Another study concluded that heart disease was a significant
predictor of higher COVID-19 mortality [25].

In this study, symptoms such as cough, cold/runny nose,
nausea/vomiting, myalgia, dyspnea, and abdominal pain were
more prevalent in patients who died, whereas anosmia, head-
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ache, diarrhea, and sore throat were more common in the con-
trol groups. A study in Japan also found that individuals expe-
riencing severe disease often exhibited symptoms of cough-
ing and dyspnea [26].

This study had several limitations. The research design was
retrospective, and we used secondary data obtained from rou-
tine hospital surveillance, leading to some incomplete or un-
available data, such as information on obesity, tuberculosis-
human immunodeficiency virus co-infection, vital signs, radi-
ology and routine laboratory results, as well as disease severity
classification upon hospital admission. Furthermore, comor-
bidity data may have been self-reported by the patients or in-
consistently diagnosed. The selection of case and control sam-
ples was not evenly distributed across all regions due to in-
complete data in certain areas, which may not accurately re-
flect the mortality rate and risk factors associated with COV-
ID-19 deaths in the broader population. We did not account
for COVID-19 variants, which could have impacted symptom
presentation. Lastly, there might still be undetected COVID-19
cases, especially those with mild or asymptomatic symptoms
from lower socioeconomic backgrounds.

The conclusion of this study is that old age (=60 years),
male, dyspnea and anosmia, and heart disease are predictive
factors for COVID-19-related death among pre-elderly and el-
derly individuals in Jakarta. These results generally align with
the factors associated with COVID-19 deaths in developed
countries across North America, Europe, and Asia [7]. Proper
case identification and transmission prevention measures for
COVID-19 in the elderly are crucial to reduce illness severity
and death. Moreover, symptoms such as dyspnea and anos-
mia also require appropriate treatment.

In our study, the average duration from sample received to
death (mean of 9 days) was shorter than that found in a previ-
ous study in Jakarta (11 days) [7], China (18.5 days) [27], and
Japan (17 days) [26]. A study in Malaysia reported that more
than 90% of COVID-19 cases were mild and had a low fatality
rate due to the implementation of early, mandatory hospital-
ization, regardless of disease state upon diagnosis. Progression
to severe disease requiring intensive care typically occurred
within five days of admission [26].
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