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Abstract: -

Background: In Indonesia, the first case of covid-19
occurred on March 2, 2020. Since then, cases have
continued to increase and have spread to 34 provinces in
Indonesia. Semarang City is one of the cities in Central
Java Province with the highest positive number and covid-
19 death rate.

Objectives: This study was conducted to find out the
description of the distribution of covid-19 cases and to
assess the effectiveness of the restrictions on community
activities (PKM) implemented in the Semarang City.
Methodology: The data used in this study were obtained
from the Semarang City Health Office. While the spatial
data was obtained through OpenStreetMap. Data analysis
was used to describe the distribution of confirmed Covid-
19 cases based on the age and sex characteristics of the
respondents, to see the trend of increasing and spreading
of Covid-19 cases in Semarang City, and to see the
effectiveness of the implementation of PKM.

Results: The results showed that the highest percentage of
people infected with Covid-19 is in the age group 31-45
years (28.7%), male (50.2%), and the level of population
density is not related to the distribution of new Covid-19
cases. Meanwhile, the effectiveness of PKM only occurred
for the first time as evidenced by a decrease in new cases
of 75.9%.

Conclusion: The distribution of Covid-19 cases in
Semarang occurred randomly and was not related to the
level of population density. Meanwhile, the effectiveness of
reducing new cases has only occurred in the first PKM
implementation.

Keywords: Covid-19, The Spread of Covid-19, Community
Activity Restriction.

I INTRODUCTION

At the end of 2019, precisely in December, the first case
of pneumonia was reported in Wuhan City, Hubei Province [1]
This disease was caused by a virus from the Coronavirus
family and is a new type of virus that has never been
previously identified in humans. Coronavirus Disease 2019
(Covid-19) was caused by the Severe Acute Respiratory
Syndrome Coronavirus (SARS-Cov 2). This disease was
referred to as a dangerous infectious disease and was named
2019 Novel Coronavirus (2019 n-Cov) which was later
designated by WHO on March 11, 2020, as a global
pandemic.[2,3] The increase in the number of Covid-19 cases
is happening quite quickly and has spread between
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countries.[4] Starting from the first case in Wuhan, the
transmission of the virus continued to increase to various
countries such as Europe, Asia, and America. Europe and
North America are the countries with the highest case rates in
the world with the number of cases as of March 2020 in
America as many as 19.332 and followed by Spain with 6.549
cases.[5]

In Indonesia the first case of Covid-19 occurred on
March 2, 2020 and infected 2 people.> However, since then
cases have continued to increase and spread to 34 provinces.
Even from the end of 2020 until the beginning of 2021 there
was a significant increase in cases. Currently, as of July 2,
2021, there are 2.228.938 million confirmed cases. Indonesia
has the highest mortality rate in Southeast Asia with a
percentage of 8.9%.[6] The increase in cases in Indonesia is
dominated by three provinces on the island of Java. One of
them is Central Java (232.839) which is the province that
occupies the top three levels with positive numbers and the
highest number of deaths in Indonesia after DKI Jakarta
(482.264) and West Java (350.719). Central Java Province has
29 regencies and 6 cities with different cases of Covid-19
distribution. Semarang City is one of the cities in Central Java
with the highest positive number and Covid-19 death rate. So
that the City of Semarang becomes the largest contributor to
daily cases in Central Java. The case fatality rate (CFR) of
Semarang City is 5.3% greater than the national CFR.[7]

Efforts were made to reduce the spread of cases in stages,
starting with the President's directives to carry out social
distancing where one of the directions was to study and work
at home, then changing the term from social distancing to
physical distancing according to the direction of the WHO, the
establishment of Presidential Regulation No. 2020 concerning
Large-Scale Social Restrictions (Pembatasan Sosial Berskala
Besar also known as PSBB) in the Context of Accelerating the
Handling of Covid-19 and Presidential Decree No. 11 of 2020
concerning the Establishment of a Coronavirus Disease Public
Health Emergency and the latest Presidential Decree No. 12 of
2020 concerning Determination of Non-Natural Disasters for
the Spread of Covid-19 as a national disaster.

The spread of Covid-19 in various provinces in Indonesia
varies in speed and extent of its spread. One of the factors
causing the spread of Covid-19 deaths was identified at least
by the underlying comorbidities in the patient, such as
hypertension, diabetes mellitus, respiratory diseases such as
asthma, and chronic obstructive pulmonary disease. For this
reason, it is necessary to conduct a careful analysis of the
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distribution of Covid-19 cases in service areas with the
assumption of a certain distance and travel time, each type of
analysis can be carried out using a geospatial approach, in
particular using a Geographic Information System (GIS)
network analysis and modeling.[8]

Therefore, this study will analyze the characteristics of
the distribution of confirmed Covid-19 in the Semarang City.
This study aims to describe the distribution of Covid-19 cases
in Semarang City based on population density, as well as to
assess the effectiveness of community activity restriction
(Pembatasan Kegiatan Masyarakat also known as PKM)
implemented in Semarang City. This study is expected to help
make the right decisions in reducing the spread of Covid-19,
minimize the number of positive Covid-19 patients and find
out how the distribution of Covid-19 in Semarang City.

1. RESEARCH METHODS

This study is a descriptive study using a cross-sectional
design. This research was conducted in the City of Semarang
with a duration of observation from March 2020 to March
2021. This research has been approved by the health research
ethics commission-Faculty of Public Health, Diponegoro
University.

A. Research Population and Sample

The samples used in this study were all people who were
positively infected with the Covid-19 virus in Semarang City.
The sample of this research is the research population that
meets the inclusion and exclusion criteria. The inclusion
criteria in this study were all residents of Semarang City who
were positively infected with the COVID-19 virus and the
exclusion criteria for samples who declared cured and died
during the observation process.

B. Data collection & Data processing

This data was obtained from the Semarang City Health
Office. Spatial data in the form of vector maps of Semarang
City with sub-district administrative area divisions were
obtained through OpenStreetMap (OpenStreetMap.id) which is
a web-based project to develop free and open-world maps. The
variables in this study consisted of age, gender, time of being
confirmed positive for Covid-19, and location of residence.
Variable time confirmed for Covid-19 and special residence
location for spatial evaluation of cases.

Patient data confirmed for Covid-19 are grouped based on
the criteria set on the confirmed time variable for Covid-19
according to the needs of spatial analysis. Phase 1 grouping was
carried out based on the criteria for a confirmed time of Covid-
19 in March, June, September, December 2020, and January
2021. Stage 2 grouping was carried out based on the criteria for
confirmed Covid-19 time 14 days before and after the
implementation of the 1% (27 April 2020), 3 (8 June 2020),
and 7" (January 11, 2021) in Semarang City. Data collection
on the implementation of the 1t PKM was carried out to assess
the effectiveness of the PKM which was first implemented,
while data collection on the implementation of the 3 and 7%
PKM was carried out to assess the effectiveness of the PKM
during the highest spike in Covid-19 cases.
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C. Data Analysis

Data analysis in this study was carried out descriptively.
This analysis was conducted to describe the distribution of
Covid-19 confirmations based on the age and gender
characteristics of the respondents. The variable location of
residence which contains coordinate data in the form of
longitude and latitude is described spatially to produce
distribution points for confirmed cases of Covid-19. The
spatial distribution analysis carried out on the data from the
grouping of phase 1 aims to see the trend of increasing and
spreading of Covid-19 cases in Semarang City. While the
analysis carried out on the data from the grouping of stage 2
aims to see the effectiveness of the implementation of PKM.

1. RESULTS

The distribution of positive cases in Semarang City by
age group was mostly found in the 31-45 years age group, and
the shrink percentage in the 0-5 years age group (Table 1).
Meanwhile, the distribution of positive cases of Covid-19
shows that men tend to have a larger proportion than women
(50.2%).

Table 1. Distribution of Positive Cases based on
Demographic Characteristics

Variable Frequencies (%)
Demographic Factors
Age
0-5 555 1.7
6-18 1662 5.1
19-30 6781 20.8
31-45 9344 28.7
46-59 9031 27.7
>60 5182 15.9
Total 32555 100.0
Sex
Male 16334 50.2
Female 16221 49.8
Total 32555 100.0

The development of Covid-19 cases in Semarang City
from April 2020 - to March 2021 (Figure 1) was observed to
tend to be rapid, while the severity of cases tended to change.
The severity of the Covid-19 cases or CFR in Semarang City
from April 2020 to March 2021 has always been below 2%.
The lowest CFR was observed in May 2020 (0.43%) and the
highest in December 2020 (1.84%). The highest jump in CFR
occurred in June 2020 or up 0.78% from the previous month.
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Fig 1. Line Chart of Semarang City Covid-19 Cases April
2020 — March 2021

From 16 sub-districts and 117 urban villages in
Semarang City, the total positive confirmation based on
reverse transcription-polymerase chain reaction (RT-PCR)
was recorded as 34,276 cases as of March 2021 with different
distributions in each region. The mapping carried out on the
distribution of the findings of positive Covid-19 cases in the
City of Semarang is shown in Figures 2-6, shows that the
Covid-19 cases in Semarang City spread throughout all sub-
districts, except in March 2020.
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Fig 4. Distribution of Semarang City Covid-19 Cases
September 2020
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Fig 2. Distribution of Semarang City Covid-19 Cases March
2020
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Fig 3. Distribution of Covid-19 Cases in Semarang City June
2020
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Fig 5. Distribution of Semarang City Covid-19 Cases
December 2020
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Fig 6. Distribution of Semarang City Covid-19 Cases March
2021

The Semarang City Government has established a PKM
policy to break the chain of the spread of Covid-19 in
Semarang City. From March 2020 to March 2021, 9 times the
PKM has been implemented (Figure 7-12). The 1% PKM takes
effect from 27 April 2020-24 May 2020 (4 weeks), and
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continued with PKM during 2 weeks of 2" PKM (25 May-7
June 2020), 3 PKM (8-21 June 2020), 4™ PKM (22 June-5
July 2020), and 5™ PKM since 6 July until the deadline is not
yet known. Along with its development, PKM was tightened
and entered the 6" PKM on August 13, 2020. PKM is again in

effect for 2 weeks from 11-25 January, 2021

(7 PKM),

followed by the 8" PKM (26 January-8 February, 2021), and
after that the 9" PKM. We can observe the effectiveness of the
PKM implemented by the City of Semarang by mapping the
distribution of cases before and after the implementation of the

1, 349, and 7" PKM.
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Fig 9. Distribution of Covid-19 Cases in Semarang City H-14
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Fig 12. Distribution of Covid-19 Cases in Semarang City
H+14 PKM-7t

V. DISCUSSION

As a characteristic of Covid-19 patients hospitalized in
Wuhan, China, it was found that of the 138 patients
hospitalized with novel coronavirus-infected pneumonia
(NCIP), the mean age was 56 years (interquartile range, 42-
68; 22-92 years) and 54.3% were male.[9] Likewise, the report
submitted by the center for disease control (CDC) in the
morbidity and mortality weekly report said that among 508
(12%) patients known to have been hospitalized, 9% were
aged 85 years, 36% were 65-84 years, 17% 55-64 years, 18%
are 45-54 years, and 20% are 20-44 years. Less than 1% of
hospitalizations were among persons 19 years of age. The
percentage of people hospitalized increases with age, from
2%-3% among people aged 19 years, to 31% among adults
aged >85 years.[10]

A study shows that there are many differences between
men and women in the immune response to Covid-19 infection
and inflammatory diseases. Males are more susceptible to viral
infections based on different innate immunity, steroid
hormones, and factors associated with sex chromosomes. The
presence of two X chromosomes in females stresses the
immune system even if one is inactive. The immune regulatory
gene encoded by the X chromosome in females causes lower
viral load levels, and less inflammation than in males, while
higher CD4* T cells with better immune responses. In
addition, women generally produce higher levels of antibodies
that stay in circulation longer. The level of activation of
immune cells is higher in women than in men.[11] In addition
to differences in genetic factors between men and women, a
survey conducted nationally in France proved that age and
gender are related to efforts to prevent the spread of Covid-19.
Women tend to be more attentive in preventing
transmission[12] this is one of the causes that Covid-19 is
more common in men.

Semarang is one of the cities with the highest Covid-19
cases in Central Java Province. The peak of the highest cases
occurred in December 2020 with a total of 5142 positive case
findings spread across 16 sub-districts. Every month, Covid-
19 cases have always increased, since March 2020 with 35

NISRT22JUL1358

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

confirmed positive cases, spread across 11 sub-districts.
During the 5 months of observation, Pedurungan and
Tembalang sub-districts consistently became sub-districts
with high positive case findings, ranging from 10%-15% of the
total positive case findings in Semarang City every month.

Based on data from the Central Statistics Agency (Badan
Pusat Statistik also known as BPS) of Semarang City, the
Pedurungan sub-district occupies the top 5 sub-districts with
the highest population density in Semarang City with a value
of 9.322 inhabitants/km?2. On the other hand, the Tembalang
sub-district has a low population density of 4.291 people/km?,
slightly below the City of Semarang (4.425 inhabitants/km?).
Based on the results of the 2020 population census, the
population of Semarang City is recorded at approximately 1.6
million people. However, the distribution of the population in
Semarang City is not evenly distributed, it is noted that the
Candisari sub-district is the most densely populated area
(11.538 people/km?) while the Tugu sub-district is the area
with the lowest density (1.033 people/km?).[13,14] The City
of Semarang with a high average population density (4.425
people/km?) makes the potential for the spread of Covid-19
cases to be faster within the scope of local transmission.

Tugu Sub-district, which is the sub-district with the
lowest population density in Semarang City, in 5 months of
observation showed lower positive cases of Covid-19
compared to other sub-districts. Every month, the Tugu sub-
district only contributes 0%-2.1% of new case findings in
Semarang City. Another sub-district with a low population
density, namely Mijen District (1.406 people/lkm?) was also
observed to have relatively low new case findings compared
to other sub-districts. Findings of new cases in Mijen District
in 5 months of observation ranged from 0%-4.3% of the total
new case findings in Semarang City. Slightly different, the
Gunungpati sub-district which has a population density of
1.812 people/km? has a higher case finding rate, which is
around 3.3%-6.8% of the total new case findings in Semarang
City.

The number and density of the population are one of the
factors that can affect the incidence of disease in a particular
area, especially infectious diseases.[15] Population density
can cause various negative impacts such as the dense
population in an area also indicates high close contact, so that
high close contact between residents can increase the risk of
spreading the Covid-19 virus.[16] Research conducted by
Nelwan, (2020) states that areas with high population density
tend to have high cases of Covid-19 spread.' This statement
is supported by Alam (2021), that population density is one of
the risk factors for the high rate of transmission of Covid-
19.[17] However, population density is not always the main
factor in the spread of Covid-19 cases, for example in the
Candisari sub-district which is the most populous sub-district
in Semarang City, the distribution of cases is not too
significant.

During the 5 months of observation, each month the
findings of new cases in Candisari District only ranged from
4%-5.7% of the total findings of new cases in Semarang City.
The same thing was also observed in the Gayamsari sub-
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district which is the second most populous sub-district in
Semarang City. Where has a relatively lower case finding
compared to other sub-districts (0-3.1%), except in June
(8.3%). This happened because of several other factors that
influenced the spread of Covid-19 such as population mobility,
close contact between communities, and compliance with the
application of health protocols. Location factors and
interactions between regions are important factors in the
spread of Covid-19, local or international trade and travel have
the potential for the spread of cases.[18,19]

One of the Indonesian government's strategies to reduce
the rate of transmission of Covid-19 is through PSBB, PSBB
that is strictly implemented can restrain the public from
traveling out and gathering in public places to reduce the risk
of transmission of Covid-19.[20,21] The imposition of
curfews, the closure of public facilities such as shops,
restaurants, offices, educational institutions, and the
cancellation of meeting activities have proven to be effective
interventions.[22] In contrast to the City of Semarang, since
April 25, the Mayor issued a Mayor's Regulation on PKM as a
middle way to suppress the spread of Covid-19 cases which
still provides space for activities for the community but with
fairly tight control by involving parties such as neighborhood
and citizens association (Rukun Tetangga/Rukun Warga also
known as RT/RW), village community empowerment
institution (Lembaga Pemberdayaan Masyarakat Kelurahan
also known as LPMK), and the Civil Service Police Unit.[23]

PKM activities in Semarang City have been taking place
since April 27, 2020, with the implementation of the 1% PKM
which ends on May 24, 2020. PKM is enforced for at least 14
days, referring to the Covid-19 incubation period, which is 5-
6 days and the longest is 14 days.[24] PKM is expected to
reduce the transmission of Covid-19 from patients who have
not yet experienced symptoms or are still in the incubation
period. Assuming the average incubation period for Covid-19
is 5.2 days, the peak infectious period is 2 days before
symptoms appear until 1 day after symptoms appear and then
decreases dramatically within 7 days.[25] Research also shows
that 37% - 48% of Covid-19 transmissions occur before
symptoms appear,® So PKM has an important role.

The PKM that was implemented for the first time
succeeded in reducing the findings of new cases by 75.9%,
from 112 new cases in the 14 days before the PKM to 27 new
cases within 14 days after the PKM. The implementation of
PKM continues to be extended to the 2@ PKM and so on. This
is because the number of Covid-19 cases has not decreased
even though sometimes cases have decreased but after that, the
cases rose again. In the 3" PKM, the findings of new cases
after the implementation of the PKM did not decrease, from
549 new cases in the 14 days before the implementation of the
PKM to 825 new cases 14 days after the PKM, or an increase
of 50.3%. Meanwhile, the implementation of the 71" PKM
succeeded in reducing the findings of new cases by 9.1%, from
2.779 new cases in the 14 days before the PKM to 2.527 new
cases in the 14 days after the PKM. The implementation of
PKM will be effective if it is accompanied by an increase in
epidemiological  surveillance,[26] as well as the
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implementation of the health protocol by the community
properly and regularly.[23]

V. CONCLUSION

The distribution of Covid-19 cases in Semarang City over 5
observation periods was observed to spread randomly and was
not related to the level of population density in 17 sub-districts.
The PKM policy implemented by the Semarang City
government to reduce the findings of new cases is effective
only at the first implementation of PKM.
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