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Background: Until now, COVID-19 is still a major global health problem. Even
though Brebes Regency is not the regency with the highest number of COV-
ID-19 cases in Central Java, Brebes Regency has not been spared from a spike
in COVID-19 cases. The active case of COVID-19 in Brebes Regency in 2021
is 0.43% with a CFR of 10.98%. It is proven that active cases of COVID-19 have
increased from the previous year which was only 0.05%. This research aimed
to determine the factors associated with COVID-19 deaths in Brebes Regency.
Method: The study design was a retrospective cohort using secondary data from
Brebes Regency Health Office 2021. This research was conducted in September-
November 2022. The number of samples studied was 10,374 samples. Data were
analyzed using univariate, bivariate (chi-square and fisher), and multivariate
(logistic regression) analysis.

Results: The results showed that age >50 years (OR: 3.74; 95% CI: 3.28-4.26),
symptoms of shortness of breath (OR: 2.84; 95% CI: 2.42-3, 34), heart disease
(OR: 3.21; 95% CI: 1.29-7.99) and type of work as a health worker (OR: 0.30;
95% CI: 0.09-0.97) have significant relationship to the death of COVID-19 pa-
tients in Brebes Regency.

Conclusion: Age >50, symptoms of shortness of breath, heart disease and type
of work as a health worker increase the risk of death in COVID-19 patients in
Brebes Regency.
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INTRODUCTION

Coronavirus disease (COVID-19) is a
respiratory tract infection that is still a major
global health problem (Gupta et al, 2021).
The clinical manifestations of COVID-19
are very heterogeneous, it can cause death,
mild symptoms, severe symptoms, and no
symptoms (Chen et al., 2020). WHO states
that transmission of COVID-19 from someone
who does not show symptoms (asymptomatic)
has a very small risk of transmission. However,
previous research suggests that asymptomatic
people still have the possibility of transmitting
the infection to others. Someone who does
not show symptoms still has a chance of
transmitting the infection around 0-2.2%,
while for symptomatic people, it is around 0.8-
15.4%. (WHO, 2020). Other research proves
that asymptomatic people still have a risk of
transmitting the COVID-19 virus around 59%.
(J. Michael et al., 2021).

The prevalence of COVID-19 cases in the
world in 2021 was 8.76% active cases and 1.93%
case fatality rate. Active cases of COVID-19 in
Indonesia in 2021 were 0.11%, this figure is
below the world average of 8.76%, while the
case fatality rate is 3.38% and this figure is
above the world average, namely 1.93%. Active
cases in Central Java in 2021 were 0.21% with
a case fatality rate of 6.22% (COVID-19 Task
Force, 2021). Even though Brebes Regency is
not in the 10 regencies/cities with the highest
COVID-19 cases in Central Java, Brebes
Regency will not escape the threat of a spike in
COVID-19 cases. The prevalence of COVID-19
cases in Brebes Regency in 2021 with active
cases of 0.43% and a case fatality rate of 10.98%
(Dinkes Brebes, 2021). The prevalence of
COVID-19 active cases in Brebes Regency has
increased from the previous year which was
only 0.05%. This coincided with the spread of
the delta and omicron variants of COVID-19
at that time. The delta variant causes a higher
infection rate, while the omicron has a stronger
transmission power. However, urther research
is needed to determine the impact of morbidity
and mortality in COVID-19 patients (Susilo et
al., 2022; T. May, 2021).

Knowing the risk factors associated with
COVID-19 mortality is essential to guide policy
making, targeting public health, and appropriate
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clinical interventions. The variables analyzed in
this research including age, sex, occupation,
shortness of breath symptoms, fatigue
symptoms, fever symptoms, comorbidities of
diabetes mellitus, hypertension, heart disease,
kidney disease, COPD, and asthma status.
According to previous studies, these variables
are believed to have a strong association with
COVID-19 mortality. At the individual level,
older age and pre-existing chronic comorbidities
are consistently reported as major risk factors
for COVID-19 mortality (Surendra, Salama, et
al., 2022). The age of COVID-19 patients >50
years old is believed to have a risk of death from
COVID-19 of 15.4 times compared to patients
<50 years old. (Biswas et al., 2021).

Another study explained that male
patients contributed to the risk of death from
COVID-19 by 2.4 times compared to female
patients (Jin et al, 2020). Another study
explained that male patients contributed
to the risk of death from COVID-19 by 2.4
times compared to female patients (Angulo-
Zamudio et al., 2021). Health workers who
work in COVID-19 wards have a much higher
seroprevalence than health workers in other
wards. (Ramanathan et al., 2020). In previous
studies, several clinical manifestations have
been shown a relationship with the death
of COVID-19 patients. Supported by other
studies which suggest that shortness of breath
symptoms is the most common symptom in
the death of COVID-19 patients. (Hentsch
et al,, 2021). Furthermore, fatigue symptoms
are also shown to increase the risk of death
in COVID-19 patients, while fever symptoms
are not shown to increase the risk of death in
COVID-19 patients, despite fever symptoms
are the most common symptoms in COVID-19
patients (Rezaei et al., 2021; Yang et al., 2020).

COVID-19 patients have a higher risk of
death, especially in patients with comorbidities
and elderly patients (Djaharuddin et al., 2020).
COVID-19 patients have a higher risk of death,
especially in patients with comorbidities and
elderly patients (Ge et al, 2021). The most
common comorbidities found in deaths of
COVID-19 patients are hypertension, diabetes,
and coronary heart disease (Zhou, 2020). This
is supported by previous studies which suggest
that hypertension, cardiovascular disease, and
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diabetes are comorbidities that have a higher
risk of death in COVID-19 patients (Parohan
etal., 2021).

Another study states that COVID-19
patients with kidney disease have a risk of
death from COVID-19 of 5.82 times (Surendra
et al., 2021). Previous studies have shown that
comorbidities such as COPD and coronary
heart disease contribute to the highest mortality
rate in COVID-19 patients (Fang et al., 2020).
COPD has been shown to increase poor clinical
outcomes and even mortality, hence COVID-19
patients with COPD are considered high-risk
patients and require aggressive prevention
and treatment efforts (Gerayeli et al., 2021). In
another study, asthma was not a risk factor for
COVID-19 death, but asthma patients who had
experienced an exacerbation had a risk of death
from COVID-19 (Lee et al., 2020).

This research has differences from
previous research on the same topic, one of
which is in research of (Nugrahani & Fauzi,
2022) conducted at the COVID-19 Referral
Hospital, Karanganyar Regency, Central Java. In
that research, researchers did not consider and
analyze some of the most common symptoms
of COVID-19. Meanwhile, in this research,
researchers considered and analyzed the most
common symptoms of COVID-19, including
symptoms of shortness of breath, symptoms
of fatigue, and symptoms of fever. In addition,
this research is the first study on the topic of
COVID-19 death conducted in Brebes Regency.
So, this research is expected to be a novel idea
so that it has a positive contribution to science
and further research references. This research
aimed to determine the factors associated with
COVID-19 deaths in Brebes Regency.

METHODS
Total Confirmed Cases
N=10.613
Non-Brebes Regency
N=222
Brebes Regency
N=10.391
Missing data
N=17
Analysis Final Result
N=10374
1
1 |
Died Cured
N =1287 (12,4%) N =9.087 (87.6%)

Data Completeness:

=  Ape Varable
N =1.287 (100%)

=  Sex Variable
N =1.287 (100%)

=  Comorbidities Varable
N =1.287 (100%)

=  Symptoms Variable
N =1.287 (100%)

=  Type of Work Variable
N =1.287 (100%)

=  Hospitalization Variable
N =1.287 (100%)

Figure 1: Flow Chart and Data Completeness
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Data Completeness:

=  Age Variable
N =9.087 (100%)

=  Sex Varable
N =9.087 (100%)

=  Comorbidities Variable
N =9.087 (100%)

=  Symptoms Variable
N =9.087 (100%)

=  Type of Work Variable
N =9.087 (100%)

*  Hospitalization Variable
N =9.087 (100%)
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This research type was observational
analytic with a cohort-retrospective study
design. The data used secondary data from the
Brebes Regency Health Office. The samples in
this research were all patients diagnosed with
COVID-19 during 2021 that were recorded
at Brebes Regency Health Office. The number
of samples studied was 10,374 samples.
Independent variables include age, sex, type of
work, shortness of breath symptoms, fatigue
symptoms, fever symptoms, diabetes mellitus,
hypertension, heart disease, kidney disease,
COPD, and asthma status. The dependent
variable in this study is the death of COVID-19
patients.

The study of flow chart and data
completeness is presented in (Figure 1),
between January-December 2021, the total
of confirmed COVID-19 cases in Brebes
Regency was 10,613 cases. A total of 222 non-
Brebes District respondents were excluded
from the research sample. The total number
of respondents residing in Brebes Regency
was 10,391 respondents. Missing data of 17
respondents were excluded from the research
sample. The final results included in the analysis
were 1,287 (12.4%) patients who died and 9,087
(87.6%) patients who were declared cured.

The inclusion criteria in this research
were all COVID-19 patients recorded at the
Brebes Regency Health Office during 2021,
while the exclusion criteria were incomplete
patient data and illegible by researchers. Data
analysis was carried out by univariate, bivariate,
and multivariate analysis. Bivariate analysis
was in the form of a chi-square test and fisher
test, while multivariate analysis was performed
using a logistic regression test. This study
was approved by the Health Research Ethics
Committee of Universitas Negeri Semarang
with number: 431/KEPK/EC/2022.

RESULTS AND DISCUSSIONS

The results of the univariate analysis in
table 1, show that of the 10,374 cases included
in the analysis, with COVID-19 patient age
>50 years (43.5%) and <50 years (56.5%), male
(42.5%) and female (57.5%), job type subjects
as a health worker (1.1%) and non-health
worker (98.8%), patients with shortness of
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breath synptoms (10.0%) and patients without
shortness of breath symptoms (90.0%), patients
with fatigue symptoms (4.3%) and patients
without fatigue symptoms (95.7%), patients
with fever symptoms (8.5%) and patients
without fever symptoms (91.5%), patients with
diabetes mellitus (2.6%) and patients without
diabetes mellitus (97.4%), patients with heart
disease (0.2%) and patients without heart
disease (99.8%), patients with hypertension (1,
4%) and patients without hypertension (98.6%),
patients with kidney disease (0.3%) and patients
without kidney disease (99.7%), patients with
COPD (0.1%) and patients without COPD
(99.9%), patients with asthma status (0.1%) and
patients without asthma status (99.9%).

The results of the bivariate analysis
can be seen in Table 2, of the 10,374 cases
included in the analysis, the variables of age,
type of work, shortness of breath symptoms,
fatigue symptoms, diabetes mellitus, heart
disease, and hypertension are significantly
related to COVID-19 deaths in Brebes Regency
with (p=<0.05). Whereas sex, symptoms of
fever, kidney disease, COPD, and asthma
status are not significantly associated with
COVID-19 deaths in Brebes Regency. The
age of COVID-19 patients has a Risk Ratio
(RR) of 3.48 (95% CI: 3.09-3.91), meaning
that COVID-19 patients aged >50 years have
a risk of death from COVID-19 of 3.48 times
compared to COVID-19 patients aged <50
years. Furthermore, for the type of work in
COVID-19 patients has an RR of 0.20 (95% CI:
0.07-0.62), meaning that COVID-19 patients
with the type of work as health workers are
associated with a lower risk of death from
COVID-19 by 0.20 times less than COVID-19
patients with types of work other than health
workers.

Patients who have symptoms of shortness
of breath and fatigue with an RR of 2.76 (95%
CI: 2.47-3.09) and 1.42 (95% CI: 1.15-1.75)
respectively, meaning that patients with
symptoms of shortness of breath have a risk of
death from COVID-19 of 2.76 times compared
to patients without symptoms of shortness of
breath, also patients with symptoms of fatigue
have a risk of death from COVID-19 of 1.42
times compared to patients without symptoms
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of fatigue. Moreover, diabetes mellitus and
heart disease are significantly associated with
an RR of 2.14 (95% CI: 1.74-2.64) and 3.86
(95% CI: 2.46-6.06) respectively, meaning that
COVID-19 patients with diabetes mellitus
have a risk of death from COVID-19 of 2.14
compared to patients without diabetes mellitus,
while COVID-19 patients with heart disease

Table 1. Respondent Distribution

have a risk of death from COVID-19 of 3.86
times compared to patients without heart
disease. While hypertension has an RR of 2.13
(95% CI: 1.62-2.80), meaning that patients
with hypertension have a risk of death of 2.13
times compared to COVID-19 patients without
hypertension.

Variable

Age
250 years old
<50 years old
Sex
Male
Female
Type of Work
Health worker
Non-health worker
Shortness of Breath Symptoms
Yes
No
Fatigue Symptoms
Yes
No
Fever Symptoms
Yes
No
Diabetes Mellitus
Yes
No
Hearth Disease
Yes
No
Hypertension
Yes
No
Kidney Disease
Yes
No
COPD
Yes
No
Asthma Status
Yes
No

N %
4.511 43,5
5.863 56,5
4.405 42,5
5.969 57,5
119 1,1
10.255 98,9
1.041 10,0
9.333 90,0
450 4,3
9.924 95,7
882 8,5
9.492 91,5
267 2,6
10.107 97,4
21 0,2
10.353 99,8
150 1,4
10.224 98,6
26 0,3
10.348 99,7
8 0,1
10.366 99,9
13 0,1
10.361 99,9
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Table 2. Bivariate Analysis Results

Died Cured
Variable N % N % RR (95% CI) p-value

Age
=50 years old 937 20,8  3.574 79,2 3,48(3,09-3,91) <0,001
<50 years old 350 6,0 5513 94,0

Sex
Male 556 12,6  3.849 874 1,03 (0,93-1,14) 0,587
Female 731 12,2 5238 87,8

Type of Work
Health worker 3 2,5 116 97,5 0,20 (0,07-0,62) 0,002
Non-health worker 1284 12,5 8971 875

Shortness of Breath Symptoms
Yes 303 29,1 738 70,9 2,76 (2,47-3,09) <0,001
No 984 10,5 8.349 89,5

Fatigue Symptoms
Yes 78 17,3 372 82,7 1,42 (1,15-1,75) 0,002
No 1.209 12,2 8715 87,8

Fever Symptoms
Yes 117 13,3 765 86,7 1,08 (0,90-1,28) 0,450
No 1.170 12,3 8322 87,7

Diabetes Mellitus
Yes 69 25,8 198 74,2 2,14 (1,74-2,64) <0,001
No 1.218 12,1 8.889 87,9

Hearth Disease
Yes 10 47,6 11 52,4 3,86 (2,46-6,06) <0,001
No 1.277 12,3  9.076 87,8

Hypertension
Yes 39 26,0 111 74,0 2,13 (1,62-2,30) <0,001
No 1.248 12,2 8976 87,8

Kidney Disease
Yes 7 26,9 19 73,1 2,18 (1,15-4,11) 0,051
No 1.280 12,4 9.068 87,6

COPD
Yes 3 37,5 5 62,5 3,03 (1,24-7,42) 0,106
No 1.284 12,4 9.082 87,6

Asthma Status
Yes 3 23,1 10 76,9 1,86 (0,69-5,03) 0,455
No 1284 12,4 9.077 87,6

Table 3. Multivariate Analysis Results

Variable B Wald Nilai p OR (95% CI)
Age 1,32 384,28 <0,001 3,74 (3,28-4,26)
Shortness of Breath Symptoms 1,04 164,18 <0,001 2,84 (2,42-3,34)
Heart Disease 1,16 6,26 0,012 3,21 (1,29-7,99)
Type of Work 0,25 4,05 0,044 0,30 (0,09-0,97)

After controlling for other variables, there
are four variables that continue to significantly
affect the risk of death in COVID-19 patients,
namely age 250 (p=<0.001; AdjOR=3.74; 95%
CI: 3.28-4.26), symptoms of shortness of breath
(p=<0.001; AdjOR=2.84; 95% CI: 2.42-3.34),
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heart disease (p=0.012; AdjOR=3.21; 95% CI:
1.29-7.99) and type of work as a health worker
(p=0.044; AdjOR=0.30; 95% CI: 0.09-0.97).
The age >50 years of COVID-19 patients
increases the risk of death by 3.74 times
compared to COVID-19 patients aged <50
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years. This is in line with previous research
which explained that COVID-19 patients aged
>50 years have a risk of death from COVID-19
of 15.4 times (Biswas et al., 2021). COVID-19
patients aged >50 years are indeed more easily
infected with COVID-19 due to higher ACE2
expression, resulting in easier transmission
of SARS-CoV-2. In addition, patients aged
>50 years usually have other factors such as
reduced immunity, low organ function, or
comorbidities that can increase the risk of
death (Biswas et al., 2021). COVID-19 patients
aged =50 are also more susceptible to infection
and severe clinical manifestations, affected by
physiological factors, the aging process, and
comorbidities that can contribute to functional
reserves and thus inhibit the intrinsic capacity
to fight infection (Bonanad & Garcia-blas,
2020). In another study, it was explained that
aging affects CD4+ T cells, CD8 + T cells, B
cell function, decreased T cell function, and
B cell clonal diversity which is associated with
impaired responses to viral infections such
as influenza and overproduction of type 2
cytokines which may result in prolonged pro-
inflammatory immune responses, that can
cause severity and even death in COVID-19
patients (Dessie & Zewotir, 2021).

Shortness of breath symptoms increase
the risk of death in COVID-19 patients by
2.84 times compared to COVID-19 patients
without shortness of breath symptoms. This
is in line with previous research which states
that symptoms of shortness of breath in
COVID-19 patients have a risk of death of
1.46 times (Santos et al., 2020). Shortness of
breath in COVID-19 patients occurs because
SARSCoV-2 has receptors located in the lungs
that can trigger the respiratory system infection
process. The respiratory system infection can
cause inflammation and oxygen exchange is
closed by latent cells. Hypoxia or lack of oxygen
in COVID-19 patients with shortness of breath
if it occurs in brain cells can cause oxygen
deprivation in brain cells which eventually
leads to decreased consciousness, even death.
According to other studies, COVID-19 patients
who have shortness of breath symptoms have a
higher risk of severity, even death. Symptoms
of shortness of breath or dyspnea indicate poor
lung function and lack of oxygen which worsens
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the patient's condition (Zheng et al., 2020).
Previous studies have found that shortness of
breath symptoms are more at risk of COVID-19
death, especially in elderly patients. Shortness
of breath symptoms associated with the risk of
death in COVID-19 patients is acute hypoxia
stemming from ventilation deficits. Therefore,
respiratory distress and oxygen saturation
in COVID-19 patients should be monitored
continuously, especially in elderly patients
(Souza et al., 2020).

Heart disease is the comorbidity that most
influences the death of COVID-19 patients in
Brebes Regency. COVID-19 patients with heart
disease increase the risk of death by 3.21 times
compared to COVID-19 patients without heart
disease. This is in line with previous research
which states that heart disease increases the
risk of death in COVID-19 patients by 4.00
times. Prolonged fever and pro-inflammation
in COVID-19 patients with heart disease cause
acute respiratory distress syndrome, respiratory
failure, sepsis, acute heart injury, heart failure,
and complications during exacerbations are
increased in COVID-19 patients with heart
disease (Cordero et al., 2021). SARS CoV-2
infection and pre-existing heart disease become
overlapping which may eventually exacerbate
the infection in the cardiovascular system of
the patient (Suri & Arora, 2020). The direct
mechanism occurs when COVID-19 infects the
heart resulting in inflammation and death of the
heart muscle, the indirect mechanism when the
virus infects the respiratory tract resulting in
disruption of the respiratory system leaving the
body deprived of oxygen and the heart working
harder to pump blood and distribute oxygen
throughout the body. This condition causes a
heavier heart workload leading to narrowing
of blood vessels and heart rhythm disturbances
(Akhmerov & Marbén, 2020). Previous research
has also explained that COVID-19 infection
can cause an increase in cardiomyocytes and
cause sympathetic hyperactivity or ischemia
which can increase the risk of arrhythmia and
heart failure in COVID-19 patients with pre-
existing heart disease (Gu et al., 2020).

Patients with occupations as health
workers are associated with a 0.30 times reduced
risk of dying from COVID-19 compared to
COVID-19 patients with occupations other
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than health workers. This is in line with previous
research which states that health workers do
have a risk of exposure to COVID-19, but not
with death from COVID-19. This is due to
health workers tend to acquire better health
information and receive treatment earlier when
confirmed infected with COVID-19. Health
workers have easier access to health facilities,
receive early treatment, are able to self-
medicate, and are able to identify symptoms
that cause severity and death from COVID-19
(Ferland et al., 2022). This is supported by
other studies which found that health workers
only experienced mild symptoms and only
a few experienced severity from COVID-19
infection. This is likely due to health workers
who are more knowledgeable about health
information including how to deal with severe
symptoms of COVID-19 infection and know
how to self-medicate. (Diez-Manglano et al.,
2021).

Comorbidities of diabetes mellitus,
hypertension, and fatigue symptoms were
shown to inconsistently affect the risk of death
in COVID-19 patients in Brebes Regency. This
is not in line with several previous studies
which state that diabetes and hypertension
are comorbid diseases that affect the death of
COVID-19 patients (Surendra, Praptiningsih,
etal., 2022). Diabetes with hyperglycemia is one
of the factors leading to increased expression
of angiotensin-converting enzyme 2 (ACE2)
in the lungs and other tissues. In this case,
ACE2 is the cellular receptor where the virus
enters. Pre-existing chronic inflammation with
increased inflammatory response to infection
and increased viral load leads to an extreme
systemic immune response (cytokine storm)
which can increase the severity and mortality
in COVID-19 patients (Rajpal et al., 2020).
While previous research explained that high
blood glucose levels are an important predictor
of mortality in COVID-19 patients, this is due
to insulin resistance encouraging the synthesis
of glycosylated final products and stimulating
the production of pro-inflammatory cytokines,
oxidative stress, and molecular adhesion
resulting in a higher likelihood of infection
(Wu et al,, 2021).

The results of multivariate analysis on
hypertension inconsistently affect mortality
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in COVID-19 patients in Brebes Regency.
This is in contrast to previous studies which
state that hypertension consistently emerges
as the most common comorbid in the death
of COVID-19 patients. Several investigations
have speculated on the association between the
renin-angiotensin-aldosterone system (RAAS)
and susceptibility to COVID-19, as well as
the relationship between RAAS inhibitors
and increased mortality in COVID-19
patients (Tadic et al., 2020). Activation of
the reninangiotensin system (RAAS) in the
pathophysiology of hypertension plays a role
in increasing the severity and even death
of COVID-19. In fact, ACE2 (angiotensin-
converting-enzyme 2) acts as a receptor for
SARS-CoV-2toenter host cells, thus COVID-19
and RAAS are interrelated (Savoia et al., 2021).
Previous research explained that COVID-19
patients with hypertension experience immune
function, abnormal coagulation function
balance, have impaired liver and kidney
function which can eventually aggravate and
even cause the death of COVID-19 patients
with hypertension (Tadic et al., 2020).

The results of this study are also in
contrast to previous research which stated
that fatigue symptoms is one of the most
experienced symptoms during COVID-19
infection, not only that fatigue symptoms are
the most dangerous symptoms and are often
felt by patients after COVID-19. Therefore,
it is common for patients who are unable to
survive after experiencing symptoms of fatigue,
both during COVID-19 infection and post-
COVID-19 fatigue symptoms. According to
previous research, post-COVID-19 fatigue
may be due to respiratory complications
such as dyspnea, pneumonia, and acute
respiratory distress syndrome. The weakening
of mitochondrial dysfunction can result in
decreased stamina and increased fatigue.
COVID-19 infection is also characterized by
losing the sense of taste, smell, and causing
anorexia, which is an important contributor to a
person experiencing malnutrition. In addition,
a high catabolic response to COVID-19
infection leads to weight loss and decreased
muscle performance which can eventually lead
to fatigue (Azzolino & Cesari, 2022). According
to another study, fatigue symptoms last up to
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10 weeks from the first COVID-19 infection
(Townsend et al., 2020).

The secondary data obtained by
researchers has limitations on the time person
variable. Therefore, researchers were unable
to conduct survival analysis or time-to-event
analysis which aims to analyze the relationship
between survival time and variables that are
thought to affect survival time. In addition, this
study also did not consider and analyze the wave
of COVID-19 variants (delta and omicron) in
the year when the data was obtained (2021),
which may have caused the incidence of death
due to COVID-19 in that year.

CONCLUSION

After controlling other variables, it can
be concluded that age >50 years, shortness
of breath symptoms, heart disease, and type
of work as a health worker increases the risk
of death in COVID-19 patients in Brebes
Regency. The suggestion for the community
is to consume a maximum of 4 tablespoons
of sugar per day, consume a maximum of 5
tablespoons of fatty foods per day, and do
physical activity at least 5 times a week as an
effort to prevent non-communicable diseases.
Local health centers are expected to conduct
early detection and monitoring of risk factors
for non-communicable diseases on a regular
basis, as well as launch and increase the
frequency of GERMAS activities. In addition,
the Brebes Regency Health Office is expected to
continue to improve health service facilities as
a preparation effort to tackle the threat of the
COVID-19 pandemic in the future, so that these
various prevention efforts can minimize the
COVID-19 mortality rate in Brebes Regency.
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