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Abstract

Background: The Covid-19 pandemic has spread to 215 countries and territories since the outbreak first
occurred in Wuhan, China. Indonesia has also declared the Covid-19 national disaster since 2 positive
patients were found on March 2, 2020 and there has been a rapid spread to various regions in Indonesia
including Banyumas District. This study aims to determine the risk factors, effective reproduction number
and predictions SIR of Covid-19 in the Banyumas District for the period of 16 March - 14 June 2020.

Method: This study is a cross-sectional design. Cases are patients with comfirmed covid-19 in the area.
Minimum sample size was 43 and total sample size was 70 people. Univariate analysis was used to describe
of characteristics, epiestim to determine effective reproduction number, and SIR model to determine
prediction of covid-19.

Result: As of June 14, 2020, in Banyumas District there were 392 suspected cases, 70 confirmed cases, 58
cases were recovered and 4 people died. The characteristics of the confirmed cases were the age group of
15-24 years as much as 21.1%, males 62%, 52.1% have a history of travel to/from out of town, and 91.5%
showed symptoms especially fever symptoms as much as 81.7%. The effective reproduction number (Rt)
for the period March 16, 2020-June 14, 2020 was 1.81 (0.83-3.35; 95% CrI). SIR model predictions, that the
peak of the outbreak will occurred on June 21, 2020 with the number of confirmed cases of 4,312 people.

Conclusions: The covid-19 outbreak in Banyumas District was still out of control and still ongoing. It is
recommended to continue to increase discipline of health protocols, get used to wearing masks, keep a
distance and wash hands with soap and strengthen tests, traces and treatments and also protect vulnerable
groups.
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Introduction

Corona virus disease-19 (covid-19) is an infectious
disease caused by Severe Acut Respiratoty Syndroma-
Corona Virus-2 (SARS-CoV-2) formerly known as
2019-nCov. This disease originated from 41 cases of
pneumonia without known cause in Wuhan, Hubei
Province, China on December 30, 2019 and there is a
history of contact with the seafood market.!™



On March 11, 2020, WHO declared a global co-19
pandemic. This is because in the last 2 weeks there has
been an increase in cases outside China 13 times and
the number of affected countries increased 3 times.>® As
of May 5, 2020, the co-19 pandemic has spread to 215
countries and territories. Globally there were 3,525,116
confirmed covid-19 cases and 243,540 deaths.”

While in Indonesia as of May 6, 2020, there were
12,071 confirmed co-19s and 872 deaths. In Central Java,
as of June 13, 2020 there were 2,066 positive and 147
people died and became the fourth epicenter after DKI
Jakarta, East Java and West Java,® while in Banyumas
District there were 69 positive people and 4 people died.
Characteristics of positive cases for a while as much as
60.6% are male and dominated by adolescents (10-19
years) as much as 16.7%.

At present, most countries, including Indonesia, are
preparing for a new normal life, as well as the Banyumas
District. WHO has issued public health criteria to adjust
public and social health measures in the context of
covid-19. According to WHO, the covid-19 outbreak was
controlled if Rt <1 for at leat 2 weeks.? This study aims
to determine the characteristics, effective reproduction
number & prediction of the SIR model of Covid-19
disease in Banyumas District, Central Java.

Method

Research Design: This study was an observational
analytic study using a cross-sectional design i.e. retrieval
data and risk factors are carried out at one time. This
study also uses Epiestim software to calculate the number
of reproductive effecives and computer equipment to
calculate the prediction of the SIR covid-19 outbreak
model in Banyumas District.

Research Subjects: The population of this study
was sourced from secondary data from the Banyumas
District Health Office for the period March 16 to June
14, 2020. Suspect cases were cases that meet the criteria
for suspicion according to WHO. Confirmation cases
were cases with positive PCR results.!?

The sample size was determined based on the
significance level of 0.05, the strength of the test 80%,
the proportion p=q=0,5, obtained a sample size of at
least 43 people and in this study the total sample size
was 71 comfirmed cases and 392 suspected cases.
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Data Collection: The data was sourced from
secondary data collected by the Banyumas District
Health Office for the period March 16 to June 14, 2020.
These data were the results of a survey containing names,
addresses, age, sex, date of onset, symptoms and signs as
well as travel history from/to outside city.

Effective Reproduction Number (Rt): The
effective reproduction number (Rt) is an important
parameter to find out whether outbreak control is
effective or additional interventions are needed.!' Rt
values represent the number of new secondary cases
that are infected from one infective case at time t. If Rt>
1, the possibility of disease will become epidemic, if
Rt = 1, the disease becomes endemic and if Rt <1, the
possibility of disease will disappear from circulation.!?

To calculate the Rt in this study using EpiEstim
software based on Excel developed by Cori et al in
20133 and corrected by Thomson et al in 2019'%. The
mean serial interval (SI) and standard deviation (SD)
using the results of the study of Tindale et al, namely the
average SI =4.56 and SD = 0.95.13

Prediction SIR Model: The SIR model as the
initial formula that has been formulated by Kermack and
McKendrick!¢ is a differential systemS (t); I (t); R (t); y
>0:

St=—SI; (1a)
It=SI—vL (1b)
Rt=vI; (1c)

The interpretation of this model is very easy. The
Susceptible individual population decreases through
interaction with infective people, whose numbers
increase through this mechanism. On the other hand, the
population of infective individuals decreases because
some individuals recover or die, and thus fill the Recover
class. This epidemic model is known as the Susceptible,
Infective, and Recover/Removed (SIR) epidemic model.
The SIR model is very useful for predicting the future,
end and peak of epidemics and other activities related to
epidemic diseases.!’

In this study, R = number of patients who recovered
+who died. The description of the SIR model for Recover
returning to Susceptible because the world outbreak of
COVID-2019 has developed that patients who recover
can be re-infected.'®
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S in this study is based on the estimated number
of people who should be examined according to WHO
standards of 1/1000 population per week.!” During the
period of March 16 to June 14, 2020 (13 weeks), the
population of Banyumas District was 1,840,152 people,
s0 1,840 x 13 =23,922 people as Suspected (S).

Data Analysis: Secondary data were analyzed to
describe the characteristics of confirmed cases according
to age group, sex, travel history to/from out of town,
symptoms and signs. Rt was analyzed using EpiEstim
to obtain median Rt and 95% Crl. The prediction of
the SIR model with computer software was analyzed to
determine the prediction of the outbreak peak and the
end of the covid-19 outbreak in Banyumas District.

Ethical Clearance: This study was approved by
the Commission on Health Research Ethics, Medical
School, Jenderal Soedirman University (Unsoed) with
Refno: 151/KEPK/V1/2020.

Results

Banyumas District is one of the districts in Central
Java, Indonesia. Banyumas District consists of 27
sub-districts and 331 villages/outlands with an area of
132,759 hectares and a population of 1,840,152 people.
During the period from March 16 to June 14, 2020,
there were 392 suspected cases, 71 confirmed cases, 58
cases were recovered and 4 cases died due to covid-19.
Characteristics of 71 confirmed cases when first treated,
are presented in Table 1.

Table 1. Characteristics of Comfirmed Covid-19

Cases
Characteristics n %
1 | Age Group (year)
0-<5 2 2.8
5-14 5 7.0
15-24 15 21.1
25-34 10 14.1
35-44 10 14.1
45-54 8 11.3
55-64 11 15.5
65-74 5 7.0
75-84 5 7.0
>84 0 0

Characteristics n %
2 | Gender
Male 44 62.0
Female 27 38.0
3 | Travel history
Yes 37 52.1
Not 34 479
4 | The symptoms
Yes 65 91.5
Fever 58 81.7
Cough 33 46.5
Flu 4 5.6
Sore throat 1 1.4
Headache 1 1.4
Malaise 1 1.4
Nauseous vomit 1 1.4
No appetite 1 1.4
Dyspneu 4 5.6
Not 6 8.5
5 | Death 4 5.6
Age group (year)
45-54 2 50,0
55-64 1 25.0
75-84 1 25.0
Gender
Male 2 50.0
Female 2 50.0

According to Table 1, the 15-24 years age group
most suffering from covid-19 were 21.1%, 62% were
male, 52.1% had a history of travel to/from out of town
and 91.5% showed symptoms with main symptoms were
fever (81.7%) and cough (46.5%).Cases that have died
amounted to 4 people or a mortality rate of 5.6% with the
age of 45 years and over and have comorbid diseases.
Effective reproduction number (Rt) for the period March
16 to June 14, 2020, obtained Rt =1.81 (0.83-3.35; 95%
Crl)as shown in Figure 1. In the past 14 days, the trend
of Rt can be seen in Table 2.
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Figure 1. Trends of Effective Reproductive Number (Rt) of Covid-19 in Banyumas District, Period March 16
to June 14, 2020

Table 2. Trends of effective reproductive numbers (Rt) of covid-19 for the last 14 days

No. | Date 0,05 Q M 0,95 Q
1 01-Jun-20 0,14 0,36 0,77
2 02-Jun-20 0,1 0,34 0,81
3 03-Jun-20 0,15 0,47 1,12
4 04-Jun-20 0,33 0,89 1,87
5 05-Jun-20 0,25 0,8 1,9
6 06-Jun-20 0,3 0,97 2,29
7 07-Jun-20 0,14 0,67 1,89
8 08-Jun-20 0,52 1,41 2,97
9 09-Jun-20 0,54 1,45 3,07
10 10-Jun-20 0,62 1,66 3,51
11 11-Jun-20 0,68 1,84 3,88
12 12-Jun-20 0,83 1,96 3,84
13 13-Jun-20 0,68 1,61 3,15
14 14-Jun-20 0,83 1,81 3,35

According to Table 2, Rt Covid-19 from 1-14 Banyumas District was predicted for the next 100 days
June 2020 (last 14 days) still obtained Rt <1 but upper  from June 14, 2020 with the SIR model and the results
bond> 1 & Rt> 1 (red color). The Covid-19 outbreak in  are presented in Figure 2 and Table 3.
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Figure 2. SIR Model of Covid-19 Outbreak in Banyumas District

Table 3. SIR Model of the Peak and end of Covid-19 Outbrek

Population 2020-06-14 2020-06-22 2020-09-22
Susceptible 23,848 12,948 4,348
Infected 9 3,886 0
Recovered 62 7,083 19,534
Total 23,918 23,918 23,918

Discussion

The 15-24 years age group is the highest group
suffering from confirmed covid-19 cases in Banyumas
Districs. It is appropriate that coivd-19 can affect all
ages.?’ Specifically, in Banyumas District, this age
group is related to school-age children where at the
beginning of the outbreak, no action has yet been taken
to close the learning process at school. Some schools
even have study tours outside the city. Of course, this
increases the risk of covid-19 transmission. There were
52.1% of confirmed cases have a history of travel from/
out of town and certainly increase the risk of covid-19
transmission.?!

The comfirmed covid-19 cases were 62% male.
Covid-19 sufferers are mostly male, this is associated
with the possibility of men smoking more, and

women have protection from the X chromosome and
sex hormones which play an important role in innate
immunity and adaptation.?>24

There were 4 cases of death (mortality rate
5.6%) due to covid-19 and age 45 years or more and
had comorbid disease. Old age and the presence of
chronic comorbid diseases can increase the fatality
of covid-19 disease. Although the covid-19 fatality
rate at the age of 80 years or more between China and
Italy is the same.?>?> According to the Centers for
Disease Control and Prevention (CDC) the age group
(=65 years) and all ages with comorbid diseases such
as chronic lung disease, moderate-severe asthma,
heart disease, immunocompromis (cancer treatment,
smoking, organ transplantation or bone marrow,
immune deficiency, uncontrolled HIV/AIDS, prolonged
use of corticosteroids, and other treatments that weaken



the immune system), severe obesity, diabetes mellitus,
chronic kidney disease, and liver disease, increase the
risk of suffering from severe covid-19.2

The effective reproduction number (Rt) in the
last 14 days, namely June 1, 2020 to June 14, 2020, is
obtained Rt> 1.° Predictions with the SIR model that the
peak of the outbreak will occur on June 22, 2020 with
the number of cases as many as 3,886 and the outbreak
will subside on September 22, 2020. This indicates that
the covid-19 outbreak in Banyumas Districs has not
been controlled. Therefore, efforts to increase discipline
on health protocols, to get used to using masks, keep a
distance from others at least 1-2 meters and wash hands
with soap. contact tracing, testing and treatment continue
to be improved and protect vulnerable groups.

Conclusions

The covid-19 outbreak in Banyumas Districs is still
not controlled. Therefore, it is still necessary to remain
disciplined about health protocols and other prevention
efforts. Tracing contacts, testing and treatment continues
to be strengthened while still protecting vulnerable
groups.
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