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ARTICLE INFO  ABSTRACT 

Background: Malaria has caused high morbidity and mortality rates 

and has decreased the productivity of human resources and national 

development. Malaria is endemic in several districts in South 

Kalimantan. Purpose: This study aims to describe the malaria 

situation in South Kalimantan by examining the malaria cases, Case 

Fatality Rate (CFR), Annual Parasite Incidence (API), and Slide 

Parasite Rate (SPR) in the South Kalimantan Province during the 

period of 2010–2018. Method: This research was a descriptive study 

with the South Kalimantan population, who were at risk of getting 

malaria. This study adopted a total participation technique and 

included all the cases of malaria recorded in the electronic- 

Surveillance Information System of Malaria (e-SISMAL) data of 

South Kalimantan province in the period 2010–2018. The study used 

secondary data from the South Kalimantan Provincial Health Office 

during 2010–2018. The data included the number of malaria cases, 

morbidity, and the mortality rate of malaria. The data collected was 

analyzed using CFR, API, and the SPR formulae. Results: The 

number of malaria cases in South Kalimantan from 2010 to 2018 

fluctuated. The highest number of malaria cases occurred in 2011, 

while a decreasing trend was observed up to 2018. At the same time, 

the number of deaths during 2012–2018 increased. The death rate 

from 2010–2018 decreased in South Kalimantan. Conclusion: The 

number of cases as well as deaths caused due to malaria in South 

Kalimantan continues to decrease. By 2025, all districts in South 
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Kalimantan could be free from malaria. 
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 ABSTRAK 

Latar Belakang: Malaria menyebabkan angka morbiditas dan 

mortalitas yang tinggi serta menurunkan produktivitas sumber daya 

manusia dan pembangunan secara nasional. Kasus malaria masih 

terjadi di beberapa kabupaten yang ada di Kalimantan Selatan. 

Tujuan: Penelitian ini bertujuan untuk  mendiskripsikan situasi 

malaria di Kalimantan selatan dengan melihat kasus malaria, Case 

Fatality Rate (CFR), Annual Parasite Incidence (API) dan Slide 

Parasite Rate (SPR) di Provinsi Kalimantan Selatan pada rentang 

waktu 2010 – 2018. Metode: Penelitian ini adalah penelitian deskriptif 

dengan populasi Kalimantan Selatan yang berisiko menderita malaria. 

Penelitian ini menggunakan teknik partisipasi total yang melibatkan 

semua kasus Malaria yang tercatat dalam Data E-Sismal Provinsi 

Kalimantan Selatan untuk 2010 – 2018. Data yang digunakan adalah 

data sekunder yang diperoleh dari Dinas Kesehatan Provinsi 

Kalimantan Selatan pada Tahun 2010 – 2018, yaitu jumlah kasus 

malaria, morbiditas dan mortalitas akibat malaria. Data dianalisis 

menggunakan rumus CFR, API dan SPR. Hasil: Jumlah kasus malaria 

di Kalimantan Selatan pada tahun 2010 hingga 2018 berfluktuasi. 

Jumlah kasus malaria terbanyak tahun 2011 sementara hingga tahun 

2018 cenderung menurun, sedangkan kematian di pada 2012 – 2018 

sudah cenderung menurun. Kesimpulan: Malaria di Kalimantan 

Selatan terus mengalami penurunan kasus dan kematian, sehingga 

target tahun 2025 yaitu semua kabupaten di Provinsi Kalimantan 

Selatan bebas malaria bisa tercapai. 

. 
©2021 Jurnal Berkala Epidemiologi. Penerbit Universitas Airlangga.  

Jurnal ini dapat diakses secara terbuka dan memiliki lisensi CC-BY-SA  

 

INTRODUCTION 

 

Malaria is an infectious disease and has 

become a public health concern in Indonesia. It 

has caused high morbidity and mortality rates and 

has decreased the productivity of human resources 

(Lukwa, Mawoyo, Zablon, Siya, & Alaba, 2019) 

and national development (Degarege, Fennie, 

Degarege, Chennupati, & Madhivanan, 2019; 

Nonvignon et al., 2016). To overcome the malaria 

problem, a global commitment was made to 

eliminate malaria in all countries during the 60
th
 

World Health Assembly (WHA) in 2007 (World 

Health Organization, 2019).  

Based on data obtained from the WHO, 

(2019), the number of malaria cases in the world 

was 228 million in 2018. The number of deaths 

was 405,000. Malaria caused losses of up to 2.70 

billion dollars. The malaria control program in 

Indonesia began intensively during 1952–1959. On 

November 12, 1959, President Soekarno, the first 

president of the Republic of Indonesia, launched 

the start of a malaria eradication program known 

as the Malaria Eradication Operation Command 

(Kopem). The date of the Kopem declaration 

(November 12) was subsequently enshrined as the 

national health day (Ebisawa & Fukuyama, 1975). 

Malaria control efforts undertaken by the 

Indonesian government include issuing a Ministry 

of Health Decree No. 293/MENKES/SK/IV/2009, 

with the target of malaria elimination in all regions 

of Indonesia, which is expected to be achieved by 

2030. The program of free malaria in 2010 

targeted DKI Jakarta, Bali, Batam Island, 

Rempang Island, Galang Island, Bintan Island, and 

Karimun Island (Barelang Bingkar). In 2015, the 

targeted areas were Java, Nanggroe Aceh 

Darussalam (NAD), and Riau Islands. In 2020, the 

areas targeted to be free from malaria were the 

islands of Sumatra, West Nusa Tenggara (NTB), 

Kalimantan, and Sulawesi. The final target for 

malaria eradication in 2030 include the following 

https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
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areas: West Papua, Maluku, East Nusa Tenggara 

(NTT), and North Maluku (Ministry of Health RI, 

2009). Malaria in South Kalimantan, until 2018, 

had been reducing, both in terms of the number of 

cases and deaths. The number of malaria cases in 

2010 was 5,161, with an Annual Parasite 

Incidence (API) of 1.15, while in 2018, the 

number dropped to 844 cases, with an API of 0.21. 

Efforts to reduce cases were carried out by 

providing mass campaign mosquito nets, mapping 

the migrant population, increasing the malaria 

management capacity in hospitals, investigating 

the epidemiology in malaria endemic areas, 

performing mass blood surveys, and conducting 

malaria cadre training (South Kalimantan 

Provincial Health Office, 2019). 

In 2016, the number of districts that 

eliminated malaria reached 247 from the target of 

245. Later, in 2017, the number of districts that 

were free from malaria reached 266 from the target 

of 265. In 2019, the government targeted to have 

300 districts free from malaria. By 2020, the 

government targeted no more malaria-endemic 

areas. In 2025, all regencies are expected to reach 

this elimination target. In 2027, all provinces are 

expected to reach the target. For the final target, in 

2030, Indonesia is expected to completely 

eliminate malaria (Sitohang et al., 2018). 

Kalimantan, especially the South Kalimantan 

province, targeted in 2020 to eliminate all of the 

province's high endemicity areas. Therefore, 

further acceleration efforts are required to achieve 

malaria elimination in the South Kalimantan 

province (South Kalimantan Provincial Health 

Office, 2019). 

Acceleration of elimination strategies can be 

done in high malaria endemic areas by intensifying 

elimination strategies in areas that have a case 

focus (moderate endemic areas) and eliminating 

malaria in areas with low endemic levels. 

However, in areas that are malaria free, 

maintenance can be performed with the aim of 

preventing the emergence of malaria transmission 

(Sitohang et al., 2018). Measures for malaria 

elimination can be taken by distributing mass 

insecticide mosquito nets, by selectively 

distributing these nets to the high-risk populations 

(Self, 2016), by establishing diagnostic standards 

using a microscope, by examining the proportion 

of positive malaria cases treated according to 

program standards, by conducting epidemiological 

surveillance periodically, and by Indoor Residual 

Spraying (IRS) in areas with resting mosquito 

behavior in the house (Benelli & Beier, 2017). 

Based on this background, it is crucial to 

analyze the malaria situation to help formulate a 

strategic action plan and thereby achieve malaria 

elimination in the South Kalimantan Province. 

This study aims to describe the malaria situation in 

South Kalimantan by investigating the malaria 

cases, Case Fatality Rate (CFR), API, and the 

Slide Parasite Rate (SPR) in the South Kalimantan 

province in the period 2010–2018. 

 

METHODS 

 

This research employed a descriptive 

approach to describe the number of cases, CFR, 

API, and the SPR in South Kalimantan during 

2010–2018. This study accounted for the entire 

population of South Kalimantan that was 

positively infected by malaria during 2010–2018. 

It employed a total population technique, including 

all malaria cases recorded in the electronic- 

Surveillance Information System of Malaria (e-

SISMAL) application during 2010–2018. Data on 

malaria cases was obtained from secondary data, 

retrieved from all districts in South Kalimantan 

during 2010–2018. The variables analyzed were as 

follows: malaria cases that were diagnosed only on 

the basis of clinical symptoms and signs; 

confirmed cases were suspected patients, whose 

diagnoses was confirmed by microscopic 

examination; and deaths were malaria patients who 

succumbed to death. The data was then analyzed 

using CFR, API and the SPR formulae as follows: 
 

 
 

 
 

 
  

The data was then analyzed descriptively and 

presented in tables and graphs. Research activities 

included the processing of library materials to 

prepare research reports (conducted from March to 

June 2020). This research has received ethical 

approval from the Research And Community 

Service Institute, Muhammad Arsyad Al Banjari 

Islamic University, with the certificate number 

291/ UNISKA-LPPM/VII /2020. 
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RESULTS 

 

The number of malaria cases in South 

Kalimantan decreased from 2010 to 2018. The 

exception was 2011, when the cases rose 

significantly to 10,124 compared to 5,161 in 2010. 

The decrease in cases from 9,041 to 828 occurred 

from 2012 to 2018 (Figure 1). The suspected cases 

identified tended to fluctuate. The highest number 

of cases in 2011 was 29,847, while the lowest 

number was in 2016: 8,441 cases (Figure 1). 

The highest mortality of malaria in South 

Kalimantan was noticed in 2010, with 37 deaths 

and a CFR of 0.05; the lowest mortality was 

noticed in 2018, with the death of one person and a 

CFR of 0.12, however, the highest CFR data was 

observed in 2017, with the value of 0.24 (Figure 

2). 

Plasmodium types found in South Kalimantan 

were diverse: p. falciparum, p. vivax, and p. 

malariae, but the dominant species was p. vivax 

(Figure 3). The highest number of positive slide 

confirmations of p. vivax and p. falciparum were 

identified in 2011, with the number of positive 

slides obtained as 4,779 and 3,572, respectively. 

The lowest was in 2018, with 349 and 300 slides, 

respectively. With p. malariae, the highest number 

of slide confirmations was noticed in 2015, with 

82. The lowest was observed in 2010, with 3 

slides. The highest API in South Kalimantan was 

recorded in 2011 at 2.80‰, while the lowest was 

recorded in 2018 at 0.21‰. The highest SPR data 

was recorded in 2011 at 2.80%, while the lowest 

was recorded in 2018 at 0.21% (Figure 4). 

Malaria stratification in South Kalimantan 

revealed an increasing trend. In 2010, there were 

no districts that were free from malaria. The 

highest number of APIs was in Kotabaru, which 

was followed by Tabalong, Tanah Bumbu, and the 

Tanah Laut districts. In 2018, all districts showed 

low API scores, and there were six districts that 

received the malaria-free area certification: Hulu 

Sungai Utara, Hulu Sungai Selatan, Barito Kuala, 

Tapin, Banjarmasin city, and Banjarbaru (Figure 

5). 

 
Figure 1. The Graph of Suspected and Confirmed Malaria Cases from 2010 to 2018 in South Kalimantan 

 
Figure 2. The Graphs of Number of Deaths and CFR of Malaria for 2010–2018 in South Kalimantan 
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Figure 3. The Graphs of Plasmodium species found during 2010–2018 in South Kalimantan 

 

 
Figure 4. The Graphs of SPR (%) and API (‰) of Malaria during 2010–2018 in South Kalimantan 

 

 
Figure 5. Malaria Stratification on the Basis of API and Malaria Elimination Areas in 2010 and 2018 in South 

Kalimantan 

 

DISCUSSION 
 

Malaria is one of the infectious diseases and 

still remains an important issue in Indonesia, 

especially in eastern Indonesia. Thus, there must 

be efforts made to reduce malaria cases. WHO has 

set one of the indicators for pre-eliminating 

malaria: the API should be less than one per 1,000 

inhabitants (Jontari et al., 2016). In the year 2020, 
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free from malaria: Sumatra, West Nusa Tenggara 

(NTB), Kalimantan and Sulawesi (Ministry of 

Health RI, 2009; Ompusunggu, 2015). 

The number of malaria cases in South 

Kalimantan revealed a declining trend from 2011 

to 2018. The death rate from malaria in South 

Kalimantan also showed a declining trend. This 

indicated that the malaria control program in South 

Kalimantan was being implemented successfully 

and that the implementation of malaria control 

programs in South Kalimantan [especially in the 

South Hulu Sungai (HSS) district and in the city of 

Banjarbaru] was being implemented successfully 

and was being received well by managers and 

service providers (Rogayah, Mahendradhata, & 

Padmawati, 2015). 

Several research results have revealed the 

relationship of various risk factors that influence 

the incidence of malaria in South Kalimantan. 

Workers in forests, mostly illegal gold miners, are 

at a greater risk of contracting malaria in forests. 

Thus, control efforts to eliminate malaria can focus 

more on people who have jobs that place them at 

risk of contracting malaria, e.g., forest loggers, 

who often venture out at night from their homes 

(Maharso, Noraida, & Aulia, 2017).  

The lower incidence of malaria in South 

Kalimantan was also influenced by factors of 

community knowledge and improvement in 

people’s behavior. This can be observed through 

the behavior survey that was conducted in malaria 

endemic areas in South Kalimantan. The people 

there showed knowledge about malaria and were 

included in the good category. Similarly, the 

behavior of usage of mosquito nets was also 

included in the good category. The behavior of 

staying out at night was reduced and was included 

in the good category (Rahayu, Meliyanie, & 

Kusumaningtyas, 2019). 

Breeding places also affect the incidence of 

malaria. A research conducted by Dlamini, Franke, 

& Vounatsou (2015) revealed that the main 

determinant of malaria incidence in endemic areas 

was breeding places. Many human activities 

provide breeding grounds that are suitable for the 

growth of malaria vectors, e.g., puddles, gutters, 

basins filled with rainwater, and rice fields with 

irrigation water. Another research conducted in 

malaria endemic areas in South Kalimantan 

revealed that as many as 55.12% of the residents' 

homes were situated near breeding places for 

mosquitoes (Rahayu, Meliyanie, & 

Kusumaningtyas, 2019). 

SPR in South Kalimantan indicated a 

declining trend, from 2.80% (2011) to 0.21% 

(2018). Diversity of SPR was due to work factors. 

Forest loggers were five times more likely to 

contract malaria than non-loggers (Ompusunggu, 

2015). Other factors that can affect SPR are the 

length of stay in the forest, sleeping behavior in 

the forest, and vector behavior as noticed in 

Vietnam (Son et al., 2017).  

P. vivax is a species that is commonly found 

in South Kalimantan (Figure 3). This is consistent 

with research conducted by Ompusunggu in 2013, 

which suggests that p. vivax dominates malaria 

incidence in the Tanah Bumbu district. The 

dominance of p. vivax in three villages indicated 

that the possibility of radical malaria treatment 

was not proceeding well, so long-term relapses, 

which are the hallmark of p. vivax, still occur. 

Long-term recurrence of p. vivax caused by 

dormant stages in the liver can occur repeatedly if 

not treated completely with primaquine for 14 

days (Ompusunggu, 2015). The dominance of p. 

vivax, as found in several villages in South 

Kalimantan, was similar to that reported from 

Peru, which also faced difficulties in eradicating 

this parasite (Rosas-Aguirre et al., 2016). 

This study also revealed a high incidence of 

p. falciparum in South Kalimantan. The 

dominance of p. falciparum indicated that most 

malaria cases are infections that resulted only from 

local transmission, so care must be taken in this 

regard so as to not lead to any outbreak (Griffin et 

al., 2016). Other factors, such as the presence of 

antibodies to blood-stage antigen, p. falciparum, 

play an important role in strengthening human 

immunity against malaria. During the development 

of p. falciparum in the blood, many proteins play a 

role, from intracellular parasites to the surface of 

erythrocytes infected with p. falciparum (Chan et 

al., 2016). The dominance of p. falciparum 

revealed that most malaria cases are infections that 

result only from local transmission, so care must 

be taken in this regard so as to not lead to any 

outbreaks (Ompusunggu, 2015). 

The API in South Kalimantan in 2018 

indicated a low API score (<1‰) in all regions. In 

fact, six districts received certifications of being 

malaria-free areas. This means that South 

Kalimantan has reached its pre-elimination target 

in accordance with WHO requirements: the API is 

to be less than one for a population of 1,000 

(World Health Organization, 2019). This proves 

that the malaria control program in South 

Kalimantan has been a successful one and has 

effectively reduced the malaria cases from 2012 to 

2018. 
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Some efforts are needed to be taken to 

maintain or even improve what has been achieved 

through malaria pre-elimination programs in South 

Kalimantan. Increasing community knowledge is 

important. This needs to be done with the hope 

that the community behavior to prevent malaria 

can be improved. Providing education to people 

who work as loggers in forests is also crucial. At 

the minimum, the loggers can wear long clothes, 

use repellents (mosquito repellents), and use 

mosquito nets to avoid mosquito bites if they have 

to stay overnight in the forest. In malaria endemic 

areas, the practice of venturing out at night must 

be reduced unless there is a need to do so (Stoney 

et al., 2016). 

Communities and related organizations, 

especially in endemic areas, must be active in 

preventing a malaria outbreak. They must put 

efforts to prevent and eradicate malaria, such as 

cleaning breeding places (Barry et al., 2020). 

Continued research in mapping the malaria risk 

factors must be carried out as a form of evaluation 

effort from programs that have been conducted in 

South Kalimantan. 

 

Research Limitation  

This research adopted a descriptive approach, 

which was being used by the community in South 

Kalimantan. Therefore, this study could not 

account for the difference in values between 

certain variables. 

 

CONCLUSION 

 

Malaria cases in South Kalimantan have 

decreased. South Kalimantan has fulfilled WHO's 

pre-elimination objective of eradicating malaria. 

There is a need for ongoing control efforts, with 

support rendered by the community, to improve 

community behavior to reduce the potential for 

transmitting malaria. 
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