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Abstract  
Background: Dengue Hemorrhagic Fever (DHF) had still become a health problem that often 
occurred and not least caused death for Indonesia especially in Sragen, Central Java. 
Distribution of DHF cases in an area could be described using Spatial analysis with Geographic 
Information Systems (GIS). Objective: This study aimed to provide spatial distribution of Dengue 
Hemorrhagic Fever cases and regional endemicity of DHF in Sragen during 2016-2018 using 
Geographic Information Systems. Method: Descriptive research design with Cross-Sectional 
approach using GIS was used to get the description of spatial distribution of dengue and the 
region endemicity of dengue in Sragen. The sample used was Saturated Sample which was 
secondary data about the incidence of DHF from District Health Office of Sragen from 2016 to 
2018 totaling 1,349 cases. The subjects consisted of geographical areas which consisted of 20 
subdistricts with DHF case. The collected data were analyzed descriptively by displaying a 
frequency distribution table and description of spatial distribution using Geographic Information 
System. Results: The results showed that the spatial distribution of DHF was spread randomly 
in all districts in Sragen. The average incidence rate (IR) of DHF during the last 3 years in 
Sragen was > 50 / 100,000 population. Spatial description showed that 58 villages out of 208 
villages in Sragen were DFH endemic areas and generally all subdistricts in Sragen were 
endemic areas of DHF. Conclusion: Spatial description of DHF in Sragen showed that all 
subdistricts in Sragen were endemic areas for DHF. 
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1. Introduction 

Diseases related to environmental conditions are still a common health problem and 
have caused many deaths in Indonesia. This can be seen from the high number of visits of 
sufferers of these diseases, in which one of them is Dengue Hemorrhagic Fever (DHF), to 
health service centers [1]. According to the World Health Organization (WHO), the highest 
incidences of DHFare in the West Pacific region, Southeast Asia and several countries in 
America.The number of dengue cases was reported to be 3 million cases in 2015; and in 
2016 there were reported dengue outbreaks in several countries in the world. Meanwhile, 
Indonesia is the country that has the highest number of DHF cases in Asia [2].  

In 2017, the number of DHF cases in Indonesia was recorded at 68,407 cases, where 
the highest number of cases occurred in Java and Central Java was in the 3rd place with 
7,400 cases and was the second National Province with the highest death rate in Indonesia 
due to DHF, with the highest number as many as 92 deaths [3]. Sragen is an area that is 
not yet free ofthis disease [4]. Data from the Central Java Health Profile in 2018 shows that 
Sragen ranks 3rd as the District with the highest DHF Incidence Rate (IR) in Central Java, 
which is 35.59 per 100,000 population [5].  

The Geographic Information System (GIS) is able to provide information that has 
geographic references and can show an overview of the spatial distribution of DHF cases in 
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an area and the trend of the spread of the disease [6]. Data from the Sragen Health Office 
shows that in the last 3 years i.e., 2016-2018, the incidence of dengue cases was 1,349 
cases spread across all subdistricts in Sragen. The description of the distribution of DHF 
cases can be described more clearly through GIS. Besides, with this GIS, an overview of the 
areas that have DHF cases will be obtained each year.Therefore, this study aimed to provide 
an overview of the spatial distribution of DHF cases and to identify the regional endemicity of 
DHF in Sragen. By knowing the spatial distribution of DHF cases, steps to prevent and 
control the incidence of DHF in an area can be faster and more precise, so as to prevent 
Extraordinary Events or Kejadian Luar Biasa (KLB). 

 

2. Method 

This research was a descriptive study with a cross sectional approach using a 
Geographic Information System (GIS) to obtain an overview of the spatial distribution of 
cases of Dengue Hemorrhagic Fever (DHF) in Sragen [7]. The data used were secondary 
data about the incidence rate of DHF from the Sragen Health Office 2016-2018 and 
population density from Statistics Indonesia of Sragen in 2016-2018 [8]. Data on the 
number of DHF cases studied were all the incidence rates of DHF during the last 3 years 
which were expected to provide an overview of the endemicity of an area, which is a 
subdistrict, on the incidence of DHF. Subdistricts which were endemic to DHF were 
subdistricts in which there were dengue fever sufferers each year in last three years [9]. 
This study only described the number of DHF cases and their distribution in each area in 
Sragen and did not show the coordinates of the location of DHF sufferers. The subjects in 
this study were the incidences of DHF in Sragen in 2016-2018. The sampling technique in 
this study was saturated samples, that is, all cases of DHF in 2016-2018 in order to provide 
a true picture of the incidence of DHF in Sragen in the last 3 years.The data collected in this 
study would then be analyzed descriptively by displaying a frequency distribution table. 
Meanwhile, the description of the spatial distribution of DHF cases usedthe Geographic 
Information System using the overlay function [10,11]. Data analysis was performed using 
QGIS software. 

 

3.  Results and Discussion 
3.1  Result 
3.1.1 Description of Dengue Hemorrhagic Fever (DHF) Case Distribution and 

Population Density in 2016-2018 
Distribution of DHF cases and population density in Sragen in 2016-2018 

illustrates that in thoseyears there were DHF cases in all subdistricts. The number of 
DHF incidence rates was different every year, but had a tendency to decrease in that 
time period. Meanwhile, the population density in Sragen during those last 3 years had 
always increased. More details are presented in Table 1. 

 
Table 1.Distribution of Frequency Number of DHF Cases and Population Density (PpD) 

in Sragen 2016-2018 

Subdistricts 
2016 2017 2018 

DHF PpD
*)
 DBD PpD

*)
 DHF PpD

*)
 

Jenar 28 419 6 420 13 422 

Tangen 10 471 11 472 21 473 

Miri 46 603 4 604 23 605 

Sukodono 37 648 4 649 11 651 

Sumberlawang 45 588 6 588 38 589 

Mondokan 48 686 4 687 20 688 

Gesi 7 501 1 502 16 503 

Ngrampal 24 1.088 2 1.089 9 1.091 
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Subdistricts 
2016 2017 2018 

DHF PpD
*)
 DBD PpD

*)
 DHF PpD

*)
 

Sambungmacan 30 1.158 7 1.160 11 1.161 

Tanon 94 1.008 6 1.009 31 1.010 

Sragen 55 2.524 5 2.535 8 2.545 

Gemolong 67 1.159 18 1.163 32 1.167 

Sidoharjo 44 1.120 13 1.127 7 1.123 

Gondang 30 1.022 5 1.023 11 1.025 

Kalijambe 89 1.042 12 1.047 20 1.052 

Plupuh 24 890 4 891 13 892 

Karangmalang 34 1.551 12 1.566 16 1.583 

Masaran 105 1.662 17 1.675 10 1.689 

Sambirejo 18 737 5 738 2 739 

Kedawung 34 1.191 6 1.197 22 1.203 

 
3.1.2 Spatial Description of DHF Case Distribution based on Population Density in 

Sragen 2016-2018 
The spatial description of the distribution of DHF cases based on population 

density in Sragen in 2016-2018 showed that DHF cases were distributed in all 
subdistricts in Sragen, eitherareas with population density levels whichwerelow, 
moderate, or high. Areas with low population density had DHF cases as many as areas 
with moderate and high population density levels. The point image on the map shows 
the distribution of the number of cases and does not show the coordinates of the actual 
cases. 

The spatial distribution of the number of DHF cases in Figure 1-3 shows that the 
highest number of DHF cases in 2016 was 867, occurring in almost all subdistricts in 
Sragen, with the exception ofTangenSubdistrict and GesiSubdistrict with only 10 and 7 
cases respectively. Then, in 2017 the incidence of DHF in all subdistricts showed a very 
drastic decrease in the number of cases. However, in 2018 the number of DHF cases 
increased again in all Districts in Sragen. 

 
Figure 1. Map of Spatial Distribution of DHF Cases based on Population Density in 

Sragen in 2016 
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Figure 2. Map of Spatial Distribution of DHF Cases based on Population Density in 

Sragen in 2017 
 

 
Figure 3. Map of Spatial Distribution of DHF Cases based on Population Density in 

Sragen in 2018 
 

3.1.3 Spatial Description of DHF Endemicity Stratification in Each Subdistrict in Sragen 

2016-2018 

Endemicity stratification, or the stratification of DHF-prone areas, is differentiated 

into endemic, sporadic, potential and free area. An area is said to be endemic if there 

have been cases of DHF every year in the last 3 years. An area that has been infected 

with DHF within 3 years but not every year is included in the sporadic category. 

Whereas in areas where in the last 3 years there were no DHF sufferers, but had a 

dense population, had busy transportation links with other areas, and the percentage of 

houses found with larvae was more or equal to 5%, then it is included in the potential 

criteria;and areas where there has never been a single DHF case in the last 3 years 

and the percentage of houses found with larvae is less than 5%are included in the 

criteria for a DHF free area [9]. 
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The data depicted by the map in Figure 4 below shows that at the village/sub-

subdistrict level in Sragen, there were still many areas, a total of 58, that were endemic 

to DHF. The sub-district areas with the greatest number of villages/sub-subdistricts 

whichwere endemic to DHF were in MasaranSubdistrict with 6 villages/sub-subdistricts, 

namely Sepat, Dawungan, Masaran, Jati, Pringanom and Krikilan Villages. And 

KarangmalangSubdistrict also had6 villages/sub-subdistricts, namely Kedungwaduk, 

Puro, Mojorejo, Pelemgadung, Plumbungan and Kroyo villages. 

  

 
Figure 4. Map of Spatial Description of DHF Endemicity Stratification in Each 

Village/Sub-Subdistrict in Sragen 2016-2018 
 

While at the sub-district level, the results of the spatial analysis of the incidence of 

DHF showed that all subdistricts in Sragenwere endemic areas for DHF. The spatial 

description of subdistrict endemicity was presented in Figure 5. 

 
Figure 5. Map of Spatial Stratification of DHF Endemicity in Each Subdistrict in Sragen 

2016-2018 
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3.2 Discussion 

The results of the mapping of the distribution of DHF incidences based on the 

population density in Sragen in 2016-2018 showed that the incidence of DHF in Sragen 

was distributed in all subdistricts. This study showed that between areas with high, 

moderate or low population density, DHF cases are equally found. This is because the 

distribution of the population in Sragen is very varied, where population density is not 

only found in one urban area, but also in several rural areas. The description of the 

results like this is consistent with the research which proves that there has been a shift 

in the incidence of DHF from urban to rural areas [12]. The DHF morbidity rate in 

Sragen had fluctuated from 2016-2018. The level of population density in Sragen is 

almost the same in each subdistrict; both rural and urban areas. It is possible that the 

influence of population density for the incidence of DHF becomes meaningless because 

the incidence of DHF cases in Sragen from 2016-2018 was distributed to all subdistricts 

in Sragen [13,14].  

The description of the spatial distribution of the number of DHF incidence rates in 

Sragen in 2016-2018 shows that the most incidences occurred in 2016. Whereas in 

2017 there was a decrease in all subdistricts, but in 2018 the incidence of DHF in 

Sragen had again increased quite significantly. The increase in the number of DHF 

cases could be due to environmental conditions that support Aedes Agepty mosquitoes 

to breed well [15,16]. In addition, community behavior regarding the prevention and 

eradication of DHF needs to be improved so that the spread of DHF can be prevented 

[17,18].  

The distribution pattern of DHF cases in Sragen in 2016-2018 was distributed in 

all subdistricts. Sub-districts with significant increases were Miri, Sumberlawang, Tanon, 

Mondokan and Gesisubdistricts. Sub-district areas that have a situation like this can 

make an Extraordinary Events or Kejadian Luar Biasa (KLB) possible. The map of the 

spatial description of the incidence of DHF in Sragenin 2016-2018 showed that in 3 

consecutive years all subdistricts in Sragen hadDHF cases with the incidence rates 

varying from low to high.  

Based on the spatial description of DHF endemicity stratification in Sragen, out of 

208 villages/sub-subdistricts, 58 were dengue endemic areas and only 12 were 

included in the category of dengue free areas;while 137 others are classified into the 

sporadic category[19,20]. Based on the description of the results, it can be seen that all 

districts in Sragen, a total of 20 subdistricts, were in the category of endemic areas for 

DHF. This study shows the same results as previous studies that there has been a shift 

in the incidence of DHF, which was originally more in urban areas, but then shifted to 

rural areas [21]. Furthermore, the level of population density also has a weak or no 

effect on the incidence of DHF [12–14,22,23]. 

The spatial description of the incidence of DHF in the subdistrict areas showed 

that all subdistricts in Sragen each year in the 2016-2018 period were still infected with 

DHF cases; so that all districts in Sragenwere endemic to DHF. The results of the study 

using a spatial picture like this in the end can provide clearer and more accurate 

information about the spatial distribution of DHF incidences and a picture of regional 

endemicity of DHF in all districts in Sragen. 

4. Conclusion 

The incidence of Dengue Hemorrhagic Fever (DHF) in Sragen Regency in 2016-2018 

is still high with an average incidence rate of more than 50 per 100,000 population. From the 

spatial description, it shows that the incidences of dengue fever were spread across all 

subdistricts in Sragen and all subdistricts were endemic areas for DHF disease. Therefore, it 

is recommended to related agencies to always carry out surveillance activities for DHF 
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disease in a more comprehensive manner, improve the role of the community in Mosquito 

Nest Eradication or Pemberantasan Sarang Nyamuk (PSN) activities, monitoring larvae in 

each region through more active health promotion and involving the participation of health 

cadres. 
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