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ABSTRACT 
 
Background: Dengue fever is a disease based on environment and still a health problem. 
Problems related to the dengue fever vector distribution factor in terms of the spread of vector 
space with the use of geographic data and survey data in order to predict the incidence of dengue in 
the region. 
Subjects and Method: This study used analytic observational with cross sectional approach 
using modeling Geographical Information Systems (GIS). The sampling technique in this research 
is saturated sampling of secondary data Sukoharjo District Health Profile in 2011-2014, population 
data and data Geographic, then all the data were analyzed using multiple linear regression. 
Results: There is a positive relationship between the area per Km2 with the number of new cases 
of dengue fever, although the relationship was not statistically significant. (B<0.01; 95%CI= -0.01 
to 0.02; p=0.310). There is a positive relationship between population density per soul/ Km2 with 
number of new cases of dengue fever, a significant relationship between population density with 
DHF cases (B<0.01; 95% CI=0.01 to 0.01; p=0.013). There is a negative relationship between 
topography per masl by the number of new cases of dengue fever, although the relationship was not 
statistically significant (B<0.01; 95% CI=-0.02 to 0.01; p=0.335). There is a positive correlation 
between rainfall per mm/year with the number of new cases of dengue fever, although the 
relationship was not statistically significant (B<0.01; 95% CI=0.01 to 0.01; p=0.101). There is a 
positive relationship between river flow per ha by the number of new cases of dengue fever, 
although the relationship was not statistically significant (B=0.02; 95% CI=-0.01 to 0.03; p= 
0.318). There is a negative correlation between% Non Flick figure by the number of new cases of 
dengue fever, although the relationship was not statistically significant. (B<0.01; 95%CI=-0.02 to 
0.01; p=0.764). 
Conclusion: The increase in land area, population density, rainfall, river flow is predicted to 
affect the increase in dengue cases, whereas the increase ABJ predicted topography and affecting 
the decline of dengue cases in the district of Sukoharjo in 2011-2014. 
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BACKGROUND 

Indonesia is an archipelagic state that 

consists of 17,508 island, located between 2 

continents and 2 oceans, having tropical 

climate which is heterogenic and rich of 

flora and fauna including various kinds of 

disease with mosquito as the infecting 

agent such as dengue fever. Diseases with 

mosquito as infecting agent including 

dengue fever are based on environment and 

very complex. It can not be solved only with 

Health Science. The entire regions of Indo-

nesia are at risk for Dengue fever since the 

virus that cause and  mosquito the infecting 

agent (aedes aegypty)   are widely spread 

whether it is in houses as well as public 

places, except for places with its altitude 

more than 1,000 meter above sea level 
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(Kemenkes RI, 2011). Since several years 

ago Indonesia has endured epidemiology 

and demography transition, environmental 

degradation, urbanization, industrial sector 

development, health technology and 

science development, information flow im-

provement, globalization, and transporta-

tion development which are very rapid. The 

changes either direct or indirect brings 

positive and negative effect toward environ-

mental or ecosystem quality that will 

influence toward incident rate and disease 

transmission which is transmitted through 

infecting agent such as dengue fever (Suko-

wati, 2010). Dengue fever still becomes 

health problem in Indonesia and endemic 

in some regencies/ cities. Almost every 

rainy season extraordinary events occurs in 

some regions. The number of patients is 

likely to be increasing, the spreading is 

getting extensive, and it attacks not only 

children but also those who are older 

(Kemenkes RI, 2012). 

 In 2004 there were 334 regen-

cies/cities that were infected by dengue 

fever, in 2006 it increased into 340, in 

2007 it made another increase into 357 

regencies/ cities. in 2008 it reduced to 346 

regencies/cities. In 2007 a total cases were 

156,767 (IR 71.18) with 1570 deaths (CFR= 

1.00%). In 2008 a total cases reduced to 

98.869 people (IR=43.62) (Sukowati, 

2010). By the end of 2010 Indonesia was 

quite busy with dengue fever outbreak that 

expanded and infected children and adult 

(Puspitasari R, Susanto I, 2011). Based on 

the record of Health Office of Sukoharjo 

Regency, in 2007 there were 184  dengue 

fever cases, in 2008 there were 367 cases, 

in 2009 there were 440 cases and 434 cases 

in 2010. The data from Sukoharjo Regency 

Health Office dengue fuver virus infected 

Sukoharjo, Central Java. During January – 

March 2015, 10 people were hospitalized. 

In Sukoharjo, 7 out of 12 sub districts   were 

categorized as dengue fever endemic status. 

The seven sub districts were Kartasura, 

Sukoharjo, Grogol, Baki, Weru, Nguter, dan 

Mojolaban.  

The Government of Sukoharjo Regen-

cy stipulated the status of dengue alert. 

According to Head of Disease Control 

Section of Disease Eradication and Envi-

ronmental Health Division of Sukoharjo 

Regency, Bambang Sudiyono, stated that 

the national measuring of alert status of 

dengue spread is determined whenever 

there are 100 patients with 2% of them die. 

The government of Sukoharjo Regency 

launched half an hour of mosquito nest 

eradication movement (PSN) at homes. The 

activity that was conducted simultaneously 

in the entire regency was carried out to 

answer the circular letter of Sukoharjo 

Regent No. 400/ 582/ 20 February 2015 

about the eradication of mosquito nest. At 

least once in a week spare 30 minutes to 

carry out mosquito nest eradication at 

home and its surrounding. And imme-

diately take any member of family whose 

body temperature was high for more than 2 

days to healthcare facility as the prevention 

and countermeasure effort of dengue fever. 

Dengue fever is one of contagious 

diseases that is caused by dengue virus 

which is transmitted through A. aegypti and 

A. albopictus mosquitos’ bite. It is not yet 

fully overcome since it is difficult to cut off 

the transmission chain and there is no 

vaccine found yet for the prevention 

(Pangemanan et al., 2009). Dengue fever is 

an environmental based disease and still 

becomes health problem. The dependency 

level of dengue fever in a region is esti-

mated to be affected by dengue fever in 

other regions nearby. Dengue fever spread 

in terms of space and time through 

mosquito’s bite from one sufferer to other 

people from one place to another (Yatim, 

2007). 



Kusumawatiet al./Geographical Satellite and Survey Data for Prediction 

e-ISSN: 2549-0273 (online)  13 
 

 Seeing the high number of dengue 

fever cases in Sukoharjo, therefore it 

needed to conduct study related to the 

diseases. It is an epidemic disease and it 

may be transmitted through the space com-

ponent. Dengue fever spreading is varied 

from one place to another, therefore the 

space component extremely takes part and 

should be noticed (Tri Yunis et al., 2010). 

Based on the background the writer 

was interested to study about dengue fever 

related to the vector spreading factor which 

was reviewed from vector spreading space 

by utilizing geographical data and survey 

data. The utilization of geographical data 

was expected to be faster, cheaper, and 

covered wider area compared to conduct 

field survey. The purpose of the study was: 

1. Determining the association among ter-

ritorial extent, population density, topo-

graphy, rainfall, stream, mosquito larva 

free rate toward dengue disease inci-

dence in Sukoharjo Regency region  

2. Determining how big the influence of 

territorial extent, population density, 

topography, rainfall, stream, mosquito 

larva free rate toward dengue disease 

incidence in Sukoharjo Regency region 

 

SUBJECTS AND METHOD  

The study used observational analysis with 

cross sectional approach using Geographic 

Information System (GIS) modeling by 

utilizing geographical data from satellite 

image which was combined with survey 

data. Sampling technique used in the study 

was saturated sampling from secondary 

data of Sukoharjo Regency Health Profile 

2011-2014, demographic data and geogra-

phic data, afterward the entire data obtain-

ed was analyzed by using multiple linear 

regression test 

 

RESULTS 

The average region of sub-district in Suko-

harjoRegency is 388,908 km2 with the 

smallest region is 19.20 km2 and the largest 

region is 62.20 km2.  The average popula-

tion density in Sukoharjo Regency is 23,148 

people/km2. The average topography in 

Sukoharjo Regency is 108.33 masl with the 

lowest region is 89.00 al and the highest is 

125.00 masl. The average rainfall is 161.65 

mm/year the lowest rainfall is 0.00 mm/ 

year and the highest rainfall is 322.00 mm/ 

year.  

The average stream is 9.51 Ha with 

the smallest stream is 1.00 Ha and the 

biggest is 23.50 Ha. The average mosquito 

larva free rate is 84.77% with the lowest is 

58.46% and the highest mosquito larva free 

rate is 96.25%.  The average case of dengue 

fever is 13.27 cases per year with the least is 

0 case and the most is 58 cases. 

Table 1. Multiple linear regression analysis on territorial extent, population density, 

topography, rainfall, stream, mosquito larva-free rate factors with dengue fever cases 

Variables B 
95% CI 

p 
Lower Limit Upper Limit 

Territorial extent (Km2) < 0.01 -0.01 0.02 0.310 

Population density (people/Km2) <0.01 < 0.01 0.01 0.013 

Topography (masl) -0.01 -0.02 0.01 0.335 

Rainfall (mm/year) <0.01 <0.01 0.01 0.101 

Stream (Ha) 0.02 -0.01 0.03 0.138 

Mosquito Larva-Free Rate (%) < -0.01 -0.02 0.01 0.764 

Constanta 1.03 -1.45 3.52 0.407 

Adjusted R2  = 17.9% 

 
 

  p = 0.001   
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The largest region is Polokarto sub 

district which is 62.80 km2 (13.29%), 

whereas the smallest region is Kartosuro 

sub-district which is 19.23 km2 (4.12%). The 

region with the highest population density is 

Kartosuro sub district which is in average 

4900.54 people /km2(19.59%), whereas the 

region with the lowest population density is 

Bulu sub-district which is in average 1175.60 

people/km2 (4.89%). Region with the high-

est topography is Polokarto sub-district 

which is located on 125 masl (9.73%), 

whereas region with the lowest topography 

is Grogol sub-district which is 89 masl 

(6.70%). Region with the highest average 

rainfall per year is Bendosari sub-district 

with 204.75 mm (10.67%), whereas region 

with the lowest average rainfall is Bulu 

subdistrict with 99.5 mm (4.98%).  

The biggest stream is located in 

Polokarto sub-district which is 15.75 Ha 

(13.79%), whereas the smallest stream is 

located in Bulu sub-district which is 1.00 Ha 

(0.09%). The annual average mosquito larva 

–free rate is 79.41% - 85.55%, whereas the 

percentage is 8.33%- 9.21%. The average 

cases of dengue fever per year is 13 cases, 

the least case occurred in 2102 with a total is 

45 cases (in average 3.75 cases), whereas the 

most case occurred in 2013 with a total is 

265 cases (in average 21.08 cases). During 

2011-2014 a cycle of dengue fever incidence 

occurred, the number of cases declined 

between 2011-2012 however dengue cases 

increased quite high in 2013 (83%), in 2014 

the number of cases decreased again 

although it was only for about 17%. The 

highest case in 2011 happened in Kartosuro 

and Grogol sub district with a total 21 cases 

(19.63%), in 2012 the highest cases 

happened in Grogol and Sukoharjo sub 

district as many as 9 kasus (20.0%).  

In 2013 the highest cases happened in 

Grogol sub-district with a total 58 cases 

(21.89%), whereas in 2014 the highest cases 

happened in Kartosuro sub district with 34 

cases (15.45%). 

Table 1 shows the multiple linear 

regression analysis on the association of 

Geographic and Demographic Factors with 

Dengue Cases. It shows positive association 

between territorial extent per km2 with 

number of dengue fever new cases, although 

the association was statistically insignifi-

cant. Each 1 km2 of territorial extension 

would also increase the incidence. In other 

word every square kilometer of territorial 

extension would increase the additional case 

by 0.01 dengue fever cases   (b< 0.01; 95% 

CI= -0.01 to 0.02; p=0.310). There was a 

positive association between population 

density per person/Km2 with number of 

new cases of dengue fever and statistically 

significant. Every  increase of 1 person/Km2 

would increase the number of dengue fever 

new cases by <0.01 of dengue fever case 

(b<0.01; 95% CI <0.01 to 0.01; p=0.013). 

There was a negative association between 

topography per masl with number of dengue 

fever new cases, although the association 

was statistically insignificant. Every 1 masl 

topography increase would reduce the 

number of new dengue fever case. In other 

words every 1 masl topography increase 

would reduce by 0.01 of dengue fever case 

(b<0.01; 95% CI= -0.02 to 0.01; p=0.335). 

There was a positive association between 

rainfall per mm/year with the number of 

new dengue fever cases, although it was 

statistically insignificant. Every 1mm/year 

rainfall increase would increase number of 

new dengue fever cases by 0.002 (b<0.01; 

95% CI< 0.01 to 0.01; p = 0.101). 

There was a positive association 

between per Ha stream with the number of 

dengue fever new cases, although it was 

statistically insignificant. Every 1 Ha stream 

increase would increase the number of new 

dengue fever cases by 0.02 case (b=0.02; 

95% CI=-0.01 to 0.03; p = 0.318). 
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There was a negative association 

between percentage of Mosquito Larva-Free 

Rate with the number of new dengue fever 

cases, although it was statistically insigni-

ficant. Every 1% Mosquito Larva-Free Rate 

reduction, would increase the umber of new 

dengue fever cases. In other words every 1% 

Larva-Free Rate increase would reduce by -

0.01 of dengue fever cases (b<0.01; 95% CI= 

-0.02 to 0.01; p = 0.764). 

Territorial extent, population density, 

topography, rainfall, stream and Larva-Free 

Rate variables or factors as regression 

equation were able to elaborate the dengue 

fever case incidence by 17.9%, meanwhile 

the remaining 82.1% was explained by other 

variables/factors which was not included in 

linear regression model or was not 

investigated. 

 

DISCUSSION 

Territorial extent positively affected toward 

the incidence of dengue fever cases, the 

territorial extension would increase the 

incidence of dengue fever cases. Along with 

the extension of territory subsequently the 

vector which causes dengue fever will have 

much bigger space to breed and transmit 

dengue virus to other human.  

Population density positively affected 

toward the incidence of dengue fever cases, 

high population density potentially gene-

rated high cases of dengue fever. It supports 

the opinion and study result of Rahayu 

(2010), that overcrowded housing/high 

population density facilitates mosquitoes to 

transmit dengue disease/ virus, considering 

mosquito’s habit which is doing multi bites 

and also its flying distance is only 50 – 100 

meter. 

Topography negatively affected toward 

the incidence of dengue cases. It means that 

the higher the topography was (altitude 

above sea level), it would reduce the inci-

dence of dengue fever cases. It can be 

explained that the mosquito as infection 

agent of dengue fever exists in almost the 

entire corner of Indonesia but not in places 

that are beyond 1000 meter above sea level   

(Kementerian Kesehatan Republik Indo-

nesia, 2011).  

Topography in Sukoharjo is between 

95-125 masl. Therefore potentially become 

breeding area of A. aegypti mosquito, the 

vector of dengue fever. The higher altitude 

of one area topography will affect the growth 

of mosquito as dengue fever vector. High 

topography affects toward humidity, tem-

perature, air pressure which can affect also 

toward mosquito flying range. Some factor 

which were not studied namely tempera-

ture, humidity, and air pressure. Tempe-

rature is one of the environmental factors 

that affect the growth of A. aegypti mosquito 

larva (Sugito, 1989 dalam Ririh  dan Anny,  

2005). 

Commonly mosquito will lay its eggs in 

temperature about 20-300C (Iskandar et al, 

1985 dalam Ririh dan Anny, 2005). The 

average optimum temperature for mos-

quito’s growth is 25o - 270C and will comple-

tely stop whenever the temperature is less 

than 10oC or more than 40oC. Besides room 

temperature, humidity is also one of envi-

ronmental that affect the development of 

Aedes aegypti larva. Humidity that ranges 

between 81.5– 89.5% is an optimal humidity 

for the development process of embryo and 

survival of mosquitos’ embryo (Mardi-

husodo, 1988 dalam Ririh dan Anny, 2005). 

Rainfall positively affected toward the 

incidence of dengue fever cases. The higher 

rainfall was, it would increase dengue fever 

cases. In accordance with the study by Amah 

Majidah Vidyah Dini, Rina Nur Fitriany, 

Ririn Arminsih Wulandari in 2010, that 

states that rainfall has direct effect toward 

the existence of brood place of A.aegypti. 

Population of  A. aegypti depends on the 

brood place. Heavy rainfall and lasts for 
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quite some time may cause flood so it may 

eliminate the brood place of Aedes mos-

quitos that usually live in clean water. 

Consequently the number of brood place 

will be reduced so that mosquito population 

will be also reduced, however, if the rainfall 

is low and in long period of time, it will add 

place of brood and increase mosquito popu-

lation. As other vector based diseases, 

dengue fever shows pattern that is related to 

climate especially rainfall since it affects the 

spreading of mosquito vector and it is 

possible transmitting virus from one person 

to others.  (EHP, 2008).  

Yanti (2004) states that numerous 

rainy days with high rainfall will cause flood 

that washes away the brood place so that the 

number of brood place will also decrease. 

Meanwhile, few rainy days with high rainfall 

but with long period of time will add to 

brood place and increase mosquito popu-

lation. It is in accordance with the rainfall in 

Sukoharjo Regency in which the average 

rainfall per year was between 99.5 – 204.75 

with the average  rainy day was only 2 days 

however the time of occurrence is almost 10 

months in a year.   

Stream positively affected toward 

dengue fever incidence. It means the bigger 

the stream was, it would increase dengue 

fever cases. Stream is land area that is 

passed by water flow with certain volume of 

water. The larger the stream is, it potentially 

become brood place of mosquitos. 

Mosquito Larva-Free Rate negatively 

affected toward dengue fever. It means that 

the lower the Mosquito Larva-Free Rate is, it 

would increase dengue cases. The Mosquito 

Larva Free Rate indicated the spreading 

area of mosquito larva in the investigated 

region. The mosquito Larva Free Rate would 

be considered high if there was no larva 

found in the surveyed area. And it was 

considered low if the was larva found. Mos-

quito Larva Free Rate became the indicator 

of fogging effectiveness and early prevention 

of denge fever. If the rate was low then the 

investigated region potentially became 

mosquito habitat as vector. 

Geographic data can be ustilized to 

predict incidence or cases of dengue fever. 

Geographic data are presented in a form of 

map that shows the geographic condition of 

a region, although it is in a form of data with 

certain category, it can support secondary 

data that is presented in a form of health 

profile. By utilizing satellite geography data 

then a region may predict the incidence of 

dengue fever cases based on climate change 

or geographical condition of the area so that 

it may attempt the prevention effort toward 

the occurrence of outbreak. 
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