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SPATIAL ANALYSIS AND RISK FACTORS OF DENGUE HEMORRHAGIC FEVER
(DHF) IN YOGYAKARTA CITY, 2017-2018

ABSTRACT

Background: Dengue hemorrhagic fever (DHF) is a public health problem with high
morbidity and mortality rates. These diseases are caused by the bite of the Aedes aegypti
mosquito. Yogyakarta City is one of the endemic areas of DHF in Indonesia. This study aims
to analyze the spatial distribution of DHF incidents and determine the risk factors associated
with DHF incidence in Yogyakarta in 2017-2018.

Methods: The is a descriptive quantitative with an ecological study design and using secondary
data. Data was analyzed using statistical analysis and spatial analysis.

Results: Spatial analysis shows that the DHF distribution does not follow the distribution of
population density, house density, and larva-free rate. We found the population density (p
value= 0.010, r = -0.661), house density (p value= 0.059, r = -0.516), and larva-free rate (p
value= 0.907, r=-0.034). Conclusions: Spatially, there is no relationship between population
density, house density, and larva-free rate to the DHF incidence in the City of Yogyakarta in
2017-2018. There is a relationship between population density and the incidence of DHF. In
contrast, house density and larva-free rate have no association with the incidence of DHF in
Yogyakarta in 2017-2018. The higher the population density, house density, and larva-free
rate, the tendency for the incidence to decrease.

Keywords: Spatial analysis, Risk factors, DHF



INTRODUCTION

Dengue Hemorrhagic Fever (DHF) is an infectious disease caused by dengue virus with
high morbidity and mortality rates [1]. This virus can be transmitted through the bite of Aedes
aegypti and Aedes albopictus mosquitoes. Dengue disease is commonly found in various areas
with tropical and subtropical climates [2]. The incidence of dengue fever in 2018 was 65.602
cases, with 467 deaths; in 2019, there were 138-127 cases, with 919 deaths. In the following
year, the dengue morbidity rate in 2019 increased compared to 2018, from 26.10 to 51.48 per
100,000 population [3]. The City of Yogyakarta is one of 416 districts in Indonesia that have
been experiencing dengue for many years. In 2017, dengue fever in Yogyakarta City was 414
cases. Under this city, the Umbulharjo sub-district has the highest number of cases, with 111
cases and two deaths (CFR=0.5%). In 2018, dengue fever cases decreased from the previous
year to 113, with two total deaths (CFR=1.8%)[4].

Environmental factors such as mobility and population density are some of the things
related to the incidence of dengue fever. A population that continues to increase over time is a
sign of population growth, which can lead to population density. Population density can
influence the occurrence of dengue fever. Dengue fever will spread more quickly in areas with
a high population. Transmission of the dengue virus by vector will spread more easily from
one person to another [5]. The proximity of homes among residents might facilitate mosquito
migration, which can affect the frequency of dengue fever cases. This occurs as a result of the
domestic origin and short flight distance of the Aedes aegypti mosquito (100 m)[6]

In Indonesia, one movement that reduces the number of mosquitoes in society is the
Eradication of mosquito nests called Eradication of Mosquito Nests (PSN). This movement is
a form of community empowerment to care about the presence of mosquito larvae in their
respective environments [7]-[10]. The number of larvae free in the environment measures PSN
movement. The Indonesian Ministry of Health's guidelines states that the quality standard for
larvae-free rates for a healthy environment is a minimum of 95% [11], [12]. The fraction of
Aedes aegypti larvae with negative habitats is known as the larval-free rate. A low larval-free
rate suggests high mosquito transmission, which means that dengue disease will spread more
effectively and mosquitoes will spread more quickly [13].

Spatial analysis is a tool that can be used to determine the distribution of dengue cases
and their relationship with the surrounding environment. With this method, distribution
patterns can be identified and used as input for policyholders in the area. In addition, utilizing
data through Geographic Information System-based mapping [14]. Spatial analysis can analyze
the distribution of risk factors transmitted by mosquito vectors. The existence of this analysis
makes it easier to make efforts to eradicate health problems, especially infectious diseases. This
analysis can provide information regarding the relationship between regions and the incidence
of a disease. In order to ascertain the distribution pattern of dengue fever in the Yogyakarta
City area in 2017-2018 and to examine risk factors for dengue fever, such as population
density, housing density, and larval-free rate, the author plans to conduct research on spatial
analysis of the incidence of dengue fever.

METHODS

This research is a quantitative descriptive study with an ecological study design.
Ecological studies use a spatial approach. This research was conducted with the scope of all
sub-districts in Yogyakarta City. The independent variables studied were population density,
house density, and larvae-free rate, and the dependent variable was the incidence of dengue



hemorrhagic fever. All variables were taken using secondary data. Data analysis consisted of
spatial, univariate, and bivariate analyses using the Pearson test.

RESULTS

Figure 1 explains the number of dengue cases compared to population density per sub-district
in Yogyakarta City. We found that in 2017, the low population density Umbulharjo District
had the highest number of cases; the same pattern also occurred in 2018.
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Figure 1. Number of dengue cases based on population density in Yogyakarta City in
2017-2018
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Figure 2. Number of dengue cases based on house density in Yogyakarta City in 2017-
2018

Almost the same pattern occurs in housing density and the number of DHF cases in
Yogyakarta City. We observed that in 2017, the density of houses in the Umbulharjo District
was low but had the highest dengue cases, as in 2018 (Figure 2).

Figure 3 explains the number of dengue cases compared to the larva-free rate per sub-
district in Yogyakarta City. We found that in 2017, the low population density Umbulharjo
District had the highest number of cases; the same pattern also occurred in 2018.
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Figure 3. Number of dengue cases based on larva-free rate in Yogyakarta City in 2017-
2018

The results of the Pearson correlation test show that population density and the
incidence of dengue fever show a strong relationship (r of 0.661) with a negative correlation
direction and p value= 0.010 (p<0.05) implying that an association between population density
and the incidence of dengue fever. House density and the incidence of dengue fever show a
strong relationship (r of 0.516) with a negative correlation direction and p value= of 0.059
(p>0.05), meaning that there is no association between house density and the incidence of
dengue fever. The larvae-free rate and the incidence of dengue fever showed a weak
relationship (r of 0.034) with a negative correlation direction and p value= 0.907 (p > 0.05),
meaning that no association between larvae-free rates and the incidence of dengue fever (Table
1)

Table 1. Relationship among DHF and variable measure in Yogyakarta City 2017-2018

Demam Berdarah Dengue

Variable Koef. Korelasi (r) Sig (p-value)
Population density -0,661 0,010
House Density -0,516 0,059
Flick Free Numbers -0,034 0,907
DISCUSSION

The incidence of dengue fever in Yogyakarta City occurs and develops not only in areas
with high population density but also in areas with low population density. The spatial analysis
results show that the distribution of dengue fever incidents in Yogyakarta City in 2017-2018
tends not to follow the distribution of population density. High incidences of dengue fever tend
to occur in areas with a low population density. Previous research revealed a significant
relationship between population density and the incidence of dengue fever with a p-value of
0.001 [15]. The population density variable shows a value of r = 0.47, which means it has a
moderate strength of the relationship in a positive direction, meaning that the incidence of
dengue fever will increase if the population density also increases. However, another shows a
contradictory result, that there was no significant relationship between population density and
the incidence of dengue fever, which was proven through statistical test results which got a p-
value of 0.678 and an r-value of 0.142 with the direction of the relationship—positive and weak
relationship strength [16].

High population density can increase the potential for disease transmission [17]. The
higher the population density in an area, the higher the interaction between the disease vector
and its host. Population density can be related to the flight distance of the Aedes mosquito,
which is 50-100 meters [18]. Population growth does not have a specific pattern, and unplanned
and uncontrolled urbanization is one factor that plays a role in the number of dengue fever
cases. The risk factors for a disease are always complex and interrelated. Environmental and
population characteristics can cause the emergence of a disease. The appropriate intervention
to overcome the spread of dengue remains the vector. Even though the population is dense, if
the vectors are few and not infective, the people will not be susceptible to this disease [19].

Several areas in the city of Yogyakarta have a low population density but have a
relatively high number of cases. Population density is one risk factor that, when combined with
other risk variables (including mobility, environmental sanitation, vector density, and level of



knowledge), might affect the incidence of dengue fever. This can occur because other factors
may also be at play [20]. The mobility factor is one of the risk factors that can cause the dengue
virus in individuals to move from one place to another quickly [21].

The incidence of dengue fever can also be related to environmental sanitation
conditions where there are many breeding places for female mosquitoes, namely vessels
containing clear water (used cans and other water reservoirs). These used items will become
new water reservoirs for mosquitoes. Uncovered water reservoirs make it easier for mosquitoes
to lay eggs for their species to reproduce. Previous research in Muja Muju Village, Umbulharjo
SubDistrict, Yogyakarta City reported the most dominant factor influencing the incidence of
dengue fever is the habit of closing water reservoirs, with the practice of not closing water
reservoirs is 9.875 times more likely to increase the incidence of dengue fever compared to the
habit of closing them [22].

The incidence of dengue fever in Yogyakarta City is spread evenly in every sub-district.
The spatial analysis results show that the distribution of dengue fever cases in Yogyakarta City
in 2017-2018 tends not to follow the distribution of house density. High incidences of dengue
fever tend to occur in areas with low housing density. Increased incidences of dengue fever
tend to occur in research by [23] obtained bivariate analysis results with a p-value of 0.711,
which means there is no relationship between house density and the incidence of dengue fever
in the working area of the Sidomulyo Health Center, Pekanbaru City. House density shows the
number or number of houses (units) in each sub-district in Yogyakarta City. Residents' homes
that are close to each other can make it easier for mosquitoes to move from one house to another
because the Aedes aegypti mosquito is domestic with a short flight distance of 50-100 meters,
so closest neighbors are at higher risk of contracting dengue fever.

House density can influence the frequency of mosquito bites. However, high house
density is not always accompanied by an increased risk of dengue fever or the threat of
mosquito bites. This may occur due to other factors that influence the risk of mosquito bites,
for example, actions or behavior from family members to protect themselves against mosquito
bites, such as using mosquito repellent, using wire mesh, using mosquito nets, and wearing
protective clothing and practicing 3M. Behavior is a risk factor for the incidence of dengue
fever in Sorosutan Village, Yogyakarta City; community-owned poor behavior, such as not
carrying out 3M activities, is 1.97 times more likely to increase the incidence of dengue fever
than good behavior [24].

According to larvae-free rate, research in Jambi, Indonesia, shows statistical test results
between larvae-free rate and the incidence of dengue fever with a p-value = 0.169 and r = 0.101
[25]. This indicates that there is no relationship between larvae-free rate and the incidence of
dengue fever. On the contrary, research in the Sragen District found an association between
larva-free rate and dengue cases [26]. The larvae-free rate is the percentage of homes or public
places where no larvae were found during regular larval inspections. An area or environment
is safe from dengue fever if the percentage of larvae-free numbers reaches the national indicator
target. The achievement of the national larvae-free rate indicator in efforts to overcome the
transmission of dengue fever is more than equal to 95%. The larvae-free rate in each sub-
district in Yogyakarta City still needs to meet the national target because it is still below 95%.
A low larvae-free rate indicates that larval density in the area is still high. The larvae-free rate
is one measure used to see vector density to provide an overview of the development of dengue
vectors in a room. The higher the possibility of the disease vector multiplying, the higher the
risk of contracting dengue fever. According to researchers, statistically and spatially, the
larvae-free rate is not related to the incidence of dengue fever. The factors that allow this to
happen are other factors that influence the incidence of dengue fever in Yogyakarta. For
example, research shows that apart from larva-free rate, several other factors influence the
incidence of dengue fever in Yogyakarta: temperature, air humidity, and wind speed [27].



CONCLUSION

Spatial analysis shows no relationship between population density, house density, and larvae-
free rates with the incidence of dengue fever in Yogyakarta City in 2017-2018. The statistical
test results show a relationship between population density and the incidence of dengue fever
in Yogyakarta City in 2017-2018. Meanwhile, house density and larvae-free rates were not
related to the incidence of dengue fever in Yogyakarta City in 2017-2018.
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SPATIAL ANALYSIS AND RISK FACTORS OF DENGUE HEMORRHAGIC FEVER
(DHF) IN YOGYAKARTA CITY, 2017-2018

ABSTRACT

Background: Dengue hemorrhagic fever (DHF) is a public health problem with high
morbidity and mortality rates. These diseases are caused by the bite of the Aedes aegypti
mosquito. Yogyakarta City is one of the endemic areas of DHF in Indonesia. This study aims
to analyze the spatial distribution of DHF incidents and determine the risk factors associated
with DHF incidence in Yogyakarta in 2017-2018.

Methods: The is a descriptive quantitative with an ecological study design and using secondary
data. Data was analyzed using statistical analysis and spatial analysis.

Results: Spatial analysis shows that the DHF distribution does not follow the distribution of
population density, house density, and larva-free rate. We found the population density (p
value= 0.010, r = -0.661), house density (p value= 0.059, r = -0.516), and larva-free rate (p
value= 0.907, r=-0.034). Conclusions: Spatially, there is no relationship between population
density, house density, and larva-free rate to the DHF incidence in the City of Yogyakarta in
2017-2018. There is a relationship between population density and the incidence of DHF. In
contrast, house density and larva-free rate have no association with the incidence of DHF in
Yogyakarta in 2017-2018. The higher the population density, house density, and larva-free
rate, the tendency for the incidence to decrease.

Keywords: Spatial analysis, Risk factors, DHF



INTRODUCTION

Dengue Hemorrhagic Fever (DHF) is an infectious disease caused by dengue virus with
high morbidity and mortality rates.® This virus can be transmitted through the bite of Aedes
aegypti and Aedes albopictus mosquitoes. Dengue disease is commonly found in various areas
with tropical and subtropical climates.? The incidence of dengue fever in 2018 was 65.602
cases, with 467 deaths; in 2019, there were 138-127 cases, with 919 deaths. In the following
year, the dengue morbidity rate in 2019 increased compared to 2018, from 26.10 to 51.48 per
100,000 population.® The City of Yogyakarta is one of 416 districts in Indonesia that have been
experiencing dengue for many years. In 2017, dengue fever in Yogyakarta City was 414 cases.
Under this city, the Umbulharjo sub-district has the highest number of cases, with 111 cases
and two deaths (CFR=0.5%). In 2018, dengue fever cases decreased from the previous year to
113, with two total deaths (CFR=1.8%).*

Environmental factors such as mobility and population density are some of the things
related to the incidence of dengue fever. A population that continues to increase over time is a
sign of population growth, which can lead to population density. Population density can
influence the occurrence of dengue fever. Dengue fever will spread more quickly in areas with
a high population. Transmission of the dengue virus by vector will spread more easily from
one person to another.®> The proximity of homes among residents might facilitate mosquito
migration, which can affect the frequency of dengue fever cases. This occurs as a result of the
domestic origin and short flight distance of the Aedes aegypti mosquito (100 m).®

In Indonesia, one movement that reduces the number of mosquitoes in society is the
Eradication of mosquito nests called Eradication of Mosquito Nests (PSN). This movement is
a form of community empowerment to care about the presence of mosquito larvae in their
respective environments.”° The number of larvae free in the environment measures PSN
movement. The Indonesian Ministry of Health's guidelines states that the quality standard for
larvae-free rates for a healthy environment is a minimum of 95%.%' The fraction of Aedes
aegypti larvae with negative habitats is known as the larval-free rate. A low larval-free rate
suggests high mosquito transmission, which means that dengue disease will spread more
effectively and mosquitoes will spread more quickly.*?

Spatial analysis is a tool that can be used to determine the distribution of dengue cases
and their relationship with the surrounding environment. With this method, distribution
patterns can be identified and used as input for policyholders in the area. In addition, utilizing
data through Geographic Information System-based mapping.'® Spatial analysis can analyze
the distribution of risk factors transmitted by mosquito vectors. The existence of this analysis
makes it easier to make efforts to eradicate health problems, especially infectious diseases. This
analysis can provide information regarding the relationship between regions and the incidence
of a disease. In order to ascertain the distribution pattern of dengue fever in the Yogyakarta
City area in 2017-2018 and to examine risk factors for dengue fever, such as population
density, housing density, and larval-free rate, the author plans to conduct research on spatial
analysis of the incidence of dengue fever.

METHODS

This research is a quantitative descriptive study with an ecological study design
conducted during September 2020. Ecological studies use a spatial approach was conducted
with the scope of all sub-districts in Yogyakarta City. The independent variables studied were
population density, house density, and larvae-free rate, and the dependent variable was the



incidence of dengue hemorrhagic fever. Sample on this study was employing total sample
meaning that all aggregated data recorded in the Yogyakarta Health Office database was used
on this research. Data analysis consisted of spatial, univariate, and bivariate analyses using the

Pearson test.

RESULTS

Figure 1 explains the number of dengue cases compared to population density per sub-district
in Yogyakarta City. We found that in 2017, the low population density Umbulharjo District
had the highest number of cases; the same pattern also occurred in 2018.
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Figure 1. Number of dengue cases based on population density in Yogyakarta City in
2017-2018
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Figure 2. Number of dengue cases based on house density in Yogyakarta City in 2017-
2018

Almost the same pattern occurs in housing density and the number of DHF cases in
Yogyakarta City. We observed that in 2017, the density of houses in the Umbulharjo District
was low but had the highest dengue cases, as in 2018 (Figure 2).

Figure 3 explains the number of dengue cases compared to the larva-free rate per sub-
district in Yogyakarta City. We found that in 2017, the low population density Umbulharjo
District had the highest number of cases; the same pattern also occurred in 2018.
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Figure 3. Number of dengue cases based on larva-free rate in Yogyakarta City in 2017-
2018

The results of the Pearson correlation test show that population density and the
incidence of dengue fever show a strong relationship (r of 0.661) with a negative correlation
direction and p value= 0.010 (p<0.05) implying that an association between population density
and the incidence of dengue fever. House density and the incidence of dengue fever show a
strong relationship (r of 0.516) with a negative correlation direction and p value= of 0.059
(p>0.05), meaning that there is no association between house density and the incidence of
dengue fever. The larvae-free rate and the incidence of dengue fever showed a weak
relationship (r of 0.034) with a negative correlation direction and p value= 0.907 (p > 0.05),
meaning that no association between larvae-free rates and the incidence of dengue fever (Table
1)

Table 1. Relationship among DHF and variable measure in Yogyakarta City 2017-2018

Demam Berdarah Dengue

Variable Koef. Korelasi (r) Sig (p-value)
Population density -0,661 0,010
House Density -0,516 0,059
Flick Free Numbers -0,034 0,907
DISCUSSION

The incidence of dengue fever in Yogyakarta City occurs and develops not only in areas
with high population density but also in areas with low population density. The spatial analysis
results show that the distribution of dengue fever incidents in Yogyakarta City in 2017-2018
tends not to follow the distribution of population density. High incidences of dengue fever tend
to occur in areas with a low population density. Previous research revealed a significant
relationship between population density and the incidence of dengue fever with a p-value of
0.001.}* The population density variable shows a value of r = 0.47, which means it has a
moderate strength of the relationship in a positive direction, meaning that the incidence of
dengue fever will increase if the population density also increases. However, another shows a
contradictory result, that there was no significant relationship between population density and
the incidence of dengue fever, which was proven through statistical test results which got a p-
value of 0.678 and an r-value of 0.142 with the direction of the relationship-positive and weak
relationship strength.®

High population density can increase the potential for disease transmission.!® The
higher the population density in an area, the higher the interaction between the disease vector
and its host. Population density can be related to the flight distance of the Aedes mosquito,
which is 50-100 meters.!” Population growth does not have a specific pattern, and unplanned
and uncontrolled urbanization is one factor that plays a role in the number of dengue fever
cases. The risk factors for a disease are always complex and interrelated. Environmental and
population characteristics can cause the emergence of a disease. The appropriate intervention
to overcome the spread of dengue remains the vector. Even though the population is dense, if
the vectors are few and not infective, the people will not be susceptible to this disease.®

Several areas in the city of Yogyakarta have a low population density but have a
relatively high number of cases. Population density is one risk factor that, when combined with
other risk variables (including mobility, environmental sanitation, vector density, and level of
knowledge), might affect the incidence of dengue fever. This can occur because other factors



may also be at play.'® The mobility factor is one of the risk factors that can cause the dengue
virus in individuals to move from one place to another quickly.?

The Aedes aegypti mosquito breeds in water storage areas (TPA) which contain clean,
permanent water and are protected from direct sunlight. In previous research, it was also stated
that the highest container index was found in cement and clay vessels. Cement and clay
materials easily become mossy, have a rough surface, and become porous on the walls. The
rough surface makes it difficult to clean, easily grows moss, and has good low light reflection.
Low light reflection and porous walls result in low air temperatures. This type of water storage
material is preferred by the Aedes aegypti mosquito as a breeding place.?*

The incidence of dengue fever in Yogyakarta City is spread evenly in every sub-district.
The spatial analysis results show that the distribution of dengue fever cases in Yogyakarta City
in 2017-2018 tends not to follow the distribution of house density. The same result was shown
in another research, which stated there was no relationship between dengue cases and
population density.?? In our case, house density shows the number of houses (units) in each
sub-district in Yogyakarta City. Residents' homes that are close to each other can make it easier
for mosquitoes to move from one house to another because the Aedes aegypti mosquito is
domestic with a short flight distance of 50-100 meters, so closest neighbors are at higher risk
of contracting dengue fever.

House density can influence the frequency of mosquito bites. However, high house
density is not always accompanied by an increased risk of dengue fever or the threat of
mosquito bites. This may occur due to other factors that influence the risk of mosquito bites,
for example, actions or behavior from family members to protect themselves against mosquito
bites, such as using mosquito repellent, using wire mesh, using mosquito nets, and wearing
protective clothing and practicing 3M. Behavior is a risk factor for the incidence of dengue
fever in Sorosutan Village, Yogyakarta City; community-owned poor behavior, such as not
carrying out 3M activities, is 1.97 times more likely to increase the incidence of dengue fever
than good behaviour.?

According to larvae-free rate, research in Jambi, Indonesia, shows statistical test results
between larvae-free rate and the incidence of dengue fever with a p-value = 0.169 and r =
0.101.%* This indicates that there is no relationship between larvae-free rate and the incidence
of dengue fever. On the contrary, research in the Sragen District found an association between
larva-free rate and dengue cases.?® The larvae-free rate is the percentage of homes or public
places where no larvae were found during regular larval inspections. An area or environment
is safe from dengue fever if the percentage of larvae-free numbers reaches the national indicator
target. The achievement of the national larvae-free rate indicator in efforts to overcome the
transmission of dengue fever is more than equal to 95%. The larvae-free rate in each sub-
district in Yogyakarta City still needs to meet the national target because it is still below 95%.
A low larvae-free rate indicates that larval density in the area is still high. The larvae-free rate
is one measure used to see vector density to provide an overview of the development of dengue
vectors in a room. The higher the possibility of the disease vector multiplying, the higher the
risk of contracting dengue fever. According to researchers, statistically and spatially, the
larvae-free rate is not related to the incidence of dengue fever. The factors that allow this to
happen are other factors that influence the incidence of dengue fever in Yogyakarta. For
example, research shows that apart from larva-free rate, several other factors influence the
incidence of dengue fever in Yogyakarta: temperature, and rainfall.?® This research could be
having a limitation such as the secondary data may not include variables necessary for
addressing specific research questions



CONCLUSION

Spatial analysis shows no relationship between population density, house density, and larvae-
free rates with the incidence of dengue fever in Yogyakarta City in 2017-2018. The statistical
test results show a relationship between population density and the incidence of dengue fever
in Yogyakarta City in 2017-2018. Meanwhile, house density and larvae-free rates were not
related to the incidence of dengue fever in Yogyakarta City in 2017-2018.
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ABSTRACT

Background: Dengue hemorrhagic fever (DHF) is a public health problem with high morbidity and mortality rates.
These diseases are caused by the bite of the Aedes aegypti mosquito. Yogyakarta City is one of the endemic areas of
DHF in Indonesia. This study aims to analyze the spatial distribution of DHF incidents and determine the risk factors
associated with DHF incidence in Yogyakarta in 2017-2018.

Methods: This was a descriptive quantitative with an ecological study design and using secondary data. Data was
analyzed using statistical analysis and spatial analysis.

Results: Spatial analysis shows that the DHF distribution does not follow the distribution of population density,
house density, and larva-free rate. We found the population density (p value= 0.010, r = -0.661), house density (p
value= 0.059, r = -0.516), and larva-free rate (p value= 0.907, r= -0.034).

Conclusions: Spatially, there is no relationship between population density, house density, and larva-free rate to the
DHF incidence in the City of Yogyakarta in 2017-2018. There is a relationship between population density and the
incidence of DHF. In contrast, house density and larva-free rate have no association with the incidence of DHF in
Yogyakarta in 2017-2018. The higher the population density, house density, and larva-free rate, the tendency for the

incidence to decrease.

Keywords: DHF, Risk factors, Spatial analysis

INTRODUCTION

Dengue Hemorrhagic Fever (DHF) is an infectious
disease caused by dengue virus with high morbidity and
mortality rates.! This virus can be transmitted through the
bite of Aedes aegypti and Aedes albopictus mosquitoes.
Dengue disease is commonly found in various areas with
tropical and subtropical climates.? The incidence of
dengue fever in 2018 was 65.602 cases, with 467 deaths;
in 2019, there were 138-127 cases, with 919 deaths. In the
following year, the dengue morbidity rate in 2019
increased compared to 2018, from 26.10 to 51.48 per

100,000 population.® The City of Yogyakarta is one of
416 districts in Indonesia that have been experiencing
dengue for many vyears. In 2017, dengue fever in
Yogyakarta City was 414 cases. Under this city, the
Umbulharjo sub-district has the highest number of cases,
with 111 cases and two deaths (CFR=0.5%). In 2018,
dengue fever cases decreased from the previous year to
113, with two total deaths (CFR=1.8%).*

Environmental factors such as mobility and population
density are some of the things related to the incidence of
dengue fever. A population that continues to increase
over time is a sign of population growth, which can lead
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to population density. Population density can influence
the occurrence of dengue fever. Dengue fever will spread
more quickly in areas with a high population.
Transmission of the dengue virus by vector will spread
more easily from one person to another.® The proximity
of homes among residents might facilitate mosquito
migration, which can affect the frequency of dengue fever
cases. This occurs as a result of the domestic origin and
short flight distance of the Aedes aegypti mosquito (100
m).5

In Indonesia, one movement that reduces the number of
mosquitoes in society is the eradication of mosquito nests
called eradication of mosquito nests (PSN). This
movement is a form of community empowerment to care
about the presence of mosquito larvae in their respective
environments.” 1 The number of larvae free in the
environment measures PSN movement. The Indonesian
Ministry of Health's guidelines states that the quality
standard for larvae-free rates for a healthy environment is
a minimum of 95%.!! The fraction of Aedes aegypti
larvae with negative habitats is known as the larval-free
rate. A low larval-free rate suggests high mosquito
transmission, which means that dengue disease will
spread more effectively and mosquitoes will spread more
quickly.?

Spatial analysis is a tool that can be used to determine the
distribution of dengue cases and their relationship with
the surrounding environment. With this method,
distribution patterns can be identified and used as input
for policyholders in the area. In addition, utilizing data
through geographic information system-based mapping.*®
Spatial analysis can analyze the distribution of risk
factors transmitted by mosquito vectors. The existence of
this analysis makes it easier to make efforts to eradicate
health problems, especially infectious diseases. This
analysis can provide information regarding the
relationship between regions and the incidence of a
disease. In order to ascertain the distribution pattern of
dengue fever in the Yogyakarta City area in 2017-2018
and to examine risk factors for dengue fever, such as
population density, housing density, and larval-free rate,
the author plans to conduct research on spatial analysis of
the incidence of dengue fever.

METHODS

This research is a quantitative descriptive study with an
ecological study design conducted during September
2020. Ecological studies use a spatial approach was
conducted with the scope of all sub-districts in
Yogyakarta City. The independent variables studied were
population density, house density, and larvae-free rate,
and the dependent variable was the incidence of dengue
hemorrhagic fever. Sample on this study was employing
total sample meaning that all aggregated data recorded in
the Yogyakarta Health Office database was used on this
research. Data analysis consisted of spatial, univariate,
and bivariate analyses using the Pearson test.

This research uses secondary data that does not involve
human subjects. Data is used after obtaining permission
from the authorized party.

RESULTS

Figure 1 explains the number of dengue cases compared
to population density per sub-district in Yogyakarta City.
We found that in 2017, the low population density
Umbulharjo District had the highest number of cases; the
same pattern also occurred in 2018.

A

B

Figure 1: Number of dengue cases based on
population density in Yogyakarta city in 2017-2018.
A) In 2017; B) In 2018.

Almost the same pattern occurs in housing density and
the number of DHF cases in Yogyakarta City. We
observed that in 2017, the density of houses in the
Umbulharjo District was low but had the highest dengue
cases, as in 2018 (Figure 2).

A

Figure 2: Number of dengue cases based on house
density in Yogyakarta city in 2017-2018. A) In 2017,
B) In 2018.

Figure 3 explains the number of dengue cases compared
to the larva-free rate per sub-district in Yogyakarta City.
We found that in 2017, the low population density
Umbulharjo District had the highest number of cases; the
same pattern also occurred in 2018.
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Figure 3: Number of dengue cases based on larva-free
rate in Yogyakarta city in 2017-2018. A) In 2017; B)
In 2018.

The results of the Pearson correlation test show that
population density and the incidence of dengue fever
show a strong relationship (r of 0.661) with a negative
correlation direction and p value= 0.010 (p<0.05)
implying that an association between population density
and the incidence of dengue fever. House density and the
incidence of dengue fever show a strong relationship (r of
0.516) with a negative correlation direction and p value=
of 0.059 (p>0.05), meaning that there is no association
between house density and the incidence of dengue fever.
The larvae-free rate and the incidence of dengue fever
showed a weak relationship (r of 0.034) with a negative
correlation direction and p value= 0.907 (p > 0.05),
meaning that no association between larvae-free rates and
the incidence of dengue fever (Table 1).

Table 1: Relationship among DHF and variable
measure in Yogyakarta city 2017-2018.

Demam berdarah dengue

Variable Koef. Korelasi

() (p-value)
Population density  -0,661 0,010
House density -0,516 0,059
Flick free numbers  -0,034 0,907

DISCUSSION

The incidence of dengue fever in Yogyakarta city occurs
and develops not only in areas with high population
density but also in areas with low population density. The
spatial analysis results show that the distribution of
dengue fever incidents in Yogyakarta City in 2017-2018
tends not to follow the distribution of population density.
High incidences of dengue fever tend to occur in areas
with a low population density. Previous research revealed
a significant relationship between population density and
the incidence of dengue fever with a p-value of 0.001.%
The population density variable shows a value of r =0.47,
which means it has a moderate strength of the relationship
in a positive direction, meaning that the incidence of
dengue fever will increase if the population density also

increases. However, another shows a contradictory result,
that there was no significant relationship between
population density and the incidence of dengue fever,
which was proven through statistical test results which
got a p-value of 0.678 and an r-value of 0.142 with the
direction of the relationship-positive and weak
relationship strength.®

High population density can increase the potential for
disease transmission.'® The higher the population density
in an area, the higher the interaction between the disease
vector and its host. Population density can be related to
the flight distance of the Aedes mosquito, which is 50-
100 meters.*” Population growth does not have a specific
pattern, and unplanned and uncontrolled urbanization is
one factor that plays a role in the number of dengue fever
cases. The risk factors for a disease are always complex
and interrelated. Environmental and population
characteristics can cause the emergence of a disease. The
appropriate intervention to overcome the spread of
dengue remains the vector. Even though the population is
dense, if the vectors are few and not infective, the people
will not be susceptible to this disease.*®

Several areas in the city of Yogyakarta have a low
population density but have a relatively high number of
cases. Population density is one risk factor that, when
combined with other risk variables (including mobility,
environmental sanitation, vector density, and level of
knowledge), might affect the incidence of dengue fever.
This can occur because other factors may also be at
play.’® The mobility factor is one of the risk factors that
can cause the dengue virus in individuals to move from
one place to another quickly.?°

The Aedes aegypti mosquito breeds in water storage areas
(TPA) which contain clean, permanent water and are
protected from direct sunlight. In previous research, it
was also stated that the highest container index was found
in cement and clay vessels. Cement and clay materials
easily become mossy, have a rough surface, and become
porous on the walls. The rough surface makes it difficult
to clean, easily grows moss, and has good low light
reflection. Low light reflection and porous walls result in
low air temperatures. This type of water storage material
is preferred by the Aedes aegypti mosquito as a breeding
place.?*

The incidence of dengue fever in Yogyakarta City is
spread evenly in every sub-district. The spatial analysis
results show that the distribution of dengue fever cases in
Yogyakarta City in 2017-2018 tends not to follow the
distribution of house density. The same result was shown
in another research, which stated there was no
relationship between dengue cases and population
density.?? In our case, house density shows the number of
houses (units) in each sub-district in Yogyakarta City.
Residents' homes that are close to each other can make it
easier for mosquitoes to move from one house to another
because the Aedes aegypti mosquito is domestic with a
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short flight distance of 50-100 meters, so closest
neighbors are at higher risk of contracting dengue fever.

House density can influence the frequency of mosquito
bites. However, high house density is not always
accompanied by an increased risk of dengue fever or the
threat of mosquito bites. This may occur due to other
factors that influence the risk of mosquito bites, for
example, actions or behavior from family members to
protect themselves against mosquito bites, such as using
mosquito repellent, using wire mesh, using mosquito nets,
and wearing protective clothing and practicing 3M.
Behavior is a risk factor for the incidence of dengue fever
in Sorosutan Village, Yogyakarta City; community-
owned poor behavior, such as not carrying out 3M
activities, is 1.97 times more likely to increase the
incidence of dengue fever than good behaviour.?

According to larvae-free rate, research in Jambi,
Indonesia, shows statistical test results between larvae-
free rate and the incidence of dengue fever with a p-value
= 0.169 and r = 0.101.%* This indicates that there is no
relationship between larvae-free rate and the incidence of
dengue fever. On the contrary, research in the Sragen
District found an association between larva-free rate and
dengue cases.?® The larvae-free rate is the percentage of
homes or public places where no larvae were found
during regular larval inspections. An area or environment
is safe from dengue fever if the percentage of larvae-free
numbers reaches the national indicator target. The
achievement of the national larvae-free rate indicator in
efforts to overcome the transmission of dengue fever is
more than equal to 95%. The larvae-free rate in each sub-
district in Yogyakarta City still needs to meet the national
target because it is still below 95%. A low larvae-free rate
indicates that larval density in the area is still high. The
larvae-free rate is one measure used to see vector density
to provide an overview of the development of dengue
vectors in a room. The higher the possibility of the
disease vector multiplying, the higher the risk of
contracting dengue fever. According to researchers,
statistically and spatially, the larvae-free rate is not
related to the incidence of dengue fever. The factors that
allow this to happen are other factors that influence the
incidence of dengue fever in Yogyakarta. For example,
research shows that apart from larva-free rate, several
other factors influence the incidence of dengue fever in
Yogyakarta: temperature, and rainfall.?® This research
could be having a limitation such as the secondary data
may not include variables necessary for addressing
specific research questions.

CONCLUSION

Spatial analysis shows no relationship between
population density, house density, and larvae-free rates
with the incidence of dengue fever in Yogyakarta City in
2017-2018. The statistical test results show a relationship
between population density and the incidence of dengue
fever in Yogyakarta City in 2017-2018. Meanwhile,

house density and larvae-free rates were not related to the
incidence of dengue fever in Yogyakarta City in 2017-
2018.
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ABSTRACT

Background: Dengue hemorrhagic fever (DHF) is a public health problem with high morbidity and mortality rates.
These diseases are caused by the bite of the Aedes aegypti mosquito. Yogyakarta City is one of the endemic areas of
DHF in Indonesia. This study aims to analyze the spatial distribution of DHF incidents and determine the risk factors
associated with DHF incidence in Yogyakarta in 2017-2018.

Methods: This was a descriptive quantitative with an ecological study design and using secondary data. Data was
analyzed using statistical analysis and spatial analysis.

Results: Spatial analysis shows that the DHF distribution does not follow the distribution of population density,
house density, and larva-free rate. We found the population density (p value= 0.010, r = -0.661), house density (p
value= 0.059, r = -0.516), and larva-free rate (p value= 0.907, r= -0.034).

Conclusions: Spatially, there is no relationship between population density, house density, and larva-free rate to the
DHF incidence in the City of Yogyakarta in 2017-2018. There is a relationship between population density and the
incidence of DHF. In contrast, house density and larva-free rate have no association with the incidence of DHF in
Yogyakarta in 2017-2018. The higher the population density, house density, and larva-free rate, the tendency for the

incidence to decrease.

Keywords: DHF, Risk factors, Spatial analysis

INTRODUCTION

Dengue Hemorrhagic Fever (DHF) is an infectious
disease caused by dengue virus with high morbidity and
mortality rates.! This virus can be transmitted through the
bite of Aedes aegypti and Aedes albopictus mosquitoes.
Dengue disease is commonly found in various areas with
tropical and subtropical climates.? The incidence of
dengue fever in 2018 was 65.602 cases, with 467 deaths;
in 2019, there were 138-127 cases, with 919 deaths. In the
following year, the dengue morbidity rate in 2019
increased compared to 2018, from 26.10 to 51.48 per

100,000 population.® The City of Yogyakarta is one of
416 districts in Indonesia that have been experiencing
dengue for many vyears. In 2017, dengue fever in
Yogyakarta City was 414 cases. Under this city, the
Umbulharjo sub-district has the highest number of cases,
with 111 cases and two deaths (CFR=0.5%). In 2018,
dengue fever cases decreased from the previous year to
113, with two total deaths (CFR=1.8%).*

Environmental factors such as mobility and population
density are some of the things related to the incidence of
dengue fever. A population that continues to increase
over time is a sign of population growth, which can lead
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to population density. Population density can influence
the occurrence of dengue fever. Dengue fever will spread
more quickly in areas with a high population.
Transmission of the dengue virus by vector will spread
more easily from one person to another.® The proximity
of homes among residents might facilitate mosquito
migration, which can affect the frequency of dengue fever
cases. This occurs as a result of the domestic origin and
short flight distance of the Aedes aegypti mosquito (100
m).5

In Indonesia, one movement that reduces the number of
mosquitoes in society is the eradication of mosquito nests
called eradication of mosquito nests (PSN). This
movement is a form of community empowerment to care
about the presence of mosquito larvae in their respective
environments.” 1 The number of larvae free in the
environment measures PSN movement. The Indonesian
Ministry of Health's guidelines states that the quality
standard for larvae-free rates for a healthy environment is
a minimum of 95%.!* The fraction of Aedes aegypti
larvae with negative habitats is known as the larval-free
rate. A low larval-free rate suggests high mosquito
transmission, which means that dengue disease will
spread more effectively and mosquitoes will spread more
quickly.?

Spatial analysis is a tool that can be used to determine the
distribution of dengue cases and their relationship with
the surrounding environment. With this method,
distribution patterns can be identified and used as input
for policyholders in the area. In addition, utilizing data
through geographic information system-based mapping.*®
Spatial analysis can analyze the distribution of risk
factors transmitted by mosquito vectors. The existence of
this analysis makes it easier to make efforts to eradicate
health problems, especially infectious diseases. This
analysis can provide information regarding the
relationship between regions and the incidence of a
disease. In order to ascertain the distribution pattern of
dengue fever in the Yogyakarta City area in 2017-2018
and to examine risk factors for dengue fever, such as
population density, housing density, and larval-free rate,
the author plans to conduct research on spatial analysis of
the incidence of dengue fever.

METHODS

This research is a quantitative descriptive study with an
ecological study design conducted during September
2020. Ecological studies use a spatial approach was
conducted with the scope of all sub-districts in
Yogyakarta City. The independent variables studied were
population density, house density, and larvae-free rate,
and the dependent variable was the incidence of dengue
hemorrhagic fever. Sample on this study was employing
total sample meaning that all aggregated data recorded in
the Yogyakarta Health Office database was used on this
research. Data analysis consisted of spatial, univariate,
and bivariate analyses using the Pearson test.

This research uses secondary data that does not involve
human subjects. Data is used after obtaining permission
from the authorized party.

RESULTS

Figure 1 explains the number of dengue cases compared
to population density per sub-district in Yogyakarta City.
We found that in 2017, the low population density
Umbulharjo District had the highest number of cases; the
same pattern also occurred in 2018.

A

B

Figure 1: Number of dengue cases based on
population density in Yogyakarta city in 2017-2018.
A) In 2017; B) In 2018.

Almost the same pattern occurs in housing density and
the number of DHF cases in Yogyakarta City. We
observed that in 2017, the density of houses in the
Umbulharjo District was low but had the highest dengue
cases, as in 2018 (Figure 2).

A

Figure 2: Number of dengue cases based on house
density in Yogyakarta city in 2017-2018. A) In 2017,
B) In 2018.

Figure 3 explains the number of dengue cases compared
to the larva-free rate per sub-district in Yogyakarta City.
We found that in 2017, the low population density
Umbulharjo District had the highest number of cases; the
same pattern also occurred in 2018.

International Journal of Community Medicine and Public Health | December 2023 | Vol 10 | Issue 12  Page 2


sulistyawatisuyanto
Sticky Note
Please modify this figure with a better figure by adding A and B. Or should we add the figure as a supplement for a better appearance? 
I recommend setting the figure in full column not in a column

sulistyawatisuyanto
Sticky Note
The same with figure 1


Sulistyawati S et al. Int J Community Med Public Health. 2023 Dec;10(12):XXX-XXX

Figure 3: Number of dengue cases based on larva-free
rate in Yogyakarta city in 2017-2018. A) In 2017; B)
In 2018.

The results of the Pearson correlation test show that
population density and the incidence of dengue fever
show a strong relationship (r of 0.661) with a negative
correlation direction and p value= 0.010 (p<0.05)
implying that an association between population density
and the incidence of dengue fever. House density and the
incidence of dengue fever show a strong relationship (r of
0.516) with a negative correlation direction and p value=
of 0.059 (p>0.05), meaning that there is no association
between house density and the incidence of dengue fever.
The larvae-free rate and the incidence of dengue fever
showed a weak relationship (r of 0.034) with a negative
correlation direction and p value= 0.907 (p > 0.05),
meaning that no association between larvae-free rates and
the incidence of dengue fever (Table 1).

Table 1: Relationship among DHF and variable
measure in Yogyakarta city 2017-2018.

Demam berdarah dengue

Variable Correlation coefficient S|g
(r (p-value)
Population density  -0,661 0,010
House density -0,516 0,059
Larvae free numbers -0,034 0,907
DISCUSSION

The incidence of dengue fever in Yogyakarta city occurs
and develops not only in areas with high population
density but also in areas with low population density. The
spatial analysis results show that the distribution of
dengue fever incidents in Yogyakarta City in 2017-2018
tends not to follow the distribution of population density.
High incidences of dengue fever tend to occur in areas
with a low population density. Previous research revealed
a significant relationship between population density and
the incidence of dengue fever with a p-value of 0.001.%
The population density variable shows a value of r =0.47,
which means it has a moderate strength of the relationship
in a positive direction, meaning that the incidence of
dengue fever will increase if the population density also

increases. However, another shows a contradictory result,
that there was no significant relationship between
population density and the incidence of dengue fever,
which was proven through statistical test results which
got a p-value of 0.678 and an r-value of 0.142 with the
direction of the relationship-positive and weak
relationship strength.®

High population density can increase the potential for
disease transmission.'® The higher the population density
in an area, the higher the interaction between the disease
vector and its host. Population density can be related to
the flight distance of the Aedes mosquito, which is 50-
100 meters.*” Population growth does not have a specific
pattern, and unplanned and uncontrolled urbanization is
one factor that plays a role in the number of dengue fever
cases. The risk factors for a disease are always complex
and interrelated. Environmental and population
characteristics can cause the emergence of a disease. The
appropriate intervention to overcome the spread of
dengue remains the vector. Even though the population is
dense, if the vectors are few and not infective, the people
will not be susceptible to this disease.*®

Several areas in the city of Yogyakarta have a low
population density but have a relatively high number of
cases. Population density is one risk factor that, when
combined with other risk variables (including mobility,
environmental sanitation, vector density, and level of
knowledge), might affect the incidence of dengue fever.
This can occur because other factors may also be at
play.’® The mobility factor is one of the risk factors that
can cause the dengue virus in individuals to move from
one place to another quickly.?°

The Aedes aegypti mosquito breeds in water storage areas
(TPA) which contain clean, permanent water and are
protected from direct sunlight. In previous research, it
was also stated that the highest container index was found
in cement and clay vessels. Cement and clay materials
easily become mossy, have a rough surface, and become
porous on the walls. The rough surface makes it difficult
to clean, easily grows moss, and has good low light
reflection. Low light reflection and porous walls result in
low air temperatures. This type of water storage material
is preferred by the Aedes aegypti mosquito as a breeding
place.?*

The incidence of dengue fever in Yogyakarta City is
spread evenly in every sub-district. The spatial analysis
results show that the distribution of dengue fever cases in
Yogyakarta City in 2017-2018 tends not to follow the
distribution of house density. The same result was shown
in another research, which stated there was no
relationship between dengue cases and population
density.?? In our case, house density shows the number of
houses (units) in each sub-district in Yogyakarta City.
Residents' homes that are close to each other can make it
easier for mosquitoes to move from one house to another
because the Aedes aegypti mosquito is domestic with a
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short flight distance of 50-100 meters, so closest
neighbors are at higher risk of contracting dengue fever.

House density can influence the frequency of mosquito
bites. However, high house density is not always
accompanied by an increased risk of dengue fever or the
threat of mosquito bites. This may occur due to other
factors that influence the risk of mosquito bites, for
example, actions or behavior from family members to
protect themselves against mosquito bites, such as using
mosquito repellent, using wire mesh, using mosquito nets,
and wearing protective clothing and practicing 3M.
Behavior is a risk factor for the incidence of dengue fever
in Sorosutan Village, Yogyakarta City; community-
owned poor behavior, such as not carrying out 3M
activities, is 1.97 times more likely to increase the
incidence of dengue fever than good behaviour.?

According to larvae-free rate, research in Jambi,
Indonesia, shows statistical test results between larvae-
free rate and the incidence of dengue fever with a p-value
= 0.169 and r = 0.101.%* This indicates that there is no
relationship between larvae-free rate and the incidence of
dengue fever. On the contrary, research in the Sragen
District found an association between larva-free rate and
dengue cases.?® The larvae-free rate is the percentage of
homes or public places where no larvae were found
during regular larval inspections. An area or environment
is safe from dengue fever if the percentage of larvae-free
numbers reaches the national indicator target. The
achievement of the national larvae-free rate indicator in
efforts to overcome the transmission of dengue fever is
more than equal to 95%. The larvae-free rate in each sub-
district in Yogyakarta City still needs to meet the national
target because it is still below 95%. A low larvae-free rate
indicates that larval density in the area is still high. The
larvae-free rate is one measure used to see vector density
to provide an overview of the development of dengue
vectors in a room. The higher the possibility of the
disease vector multiplying, the higher the risk of
contracting dengue fever. According to researchers,
statistically and spatially, the larvae-free rate is not
related to the incidence of dengue fever. The factors that
allow this to happen are other factors that influence the
incidence of dengue fever in Yogyakarta. For example,
research shows that apart from larva-free rate, several
other factors influence the incidence of dengue fever in
Yogyakarta: temperature, and rainfall.?® This research
could be having a limitation such as the secondary data
may not include variables necessary for addressing
specific research questions.

CONCLUSION

Spatial analysis shows no relationship between
population density, house density, and larvae-free rates
with the incidence of dengue fever in Yogyakarta City in
2017-2018. The statistical test results show a relationship
between population density and the incidence of dengue
fever in Yogyakarta City in 2017-2018. Meanwhile,

house density and larvae-free rates were not related to the
incidence of dengue fever in Yogyakarta City in 2017-
2018.

ACKNOWLEDGEMENTS

We would like to thank the Yogyakarta City Health
Office for the permission and has delivered the data.

Funding: No funding sources
Conflict of interest: None declared

Ethical approval: Exempted

REFERENCES

1.  Kusuma AP, Sukendra DM. Spatial analysis of
dengue hemorrhagic fever incidence based on
population  density. Unnes J Publ Heal.
2016;5(1):48-56.

2. Candra A. Dengue Hemorrhagic  fever:
epidemiology, pathogenesis, and risk factors for
transmission. Aspirator. 2010;2(2).

3. Indonesia Ministry of Health. Indonesian Health
Profile 2019 Jakarta: Indonesian Ministry of Health,
2019. Available at:  http://www.depkes.go.id/
resources/download/pusdatin/profil-kesehatan
indonesia/ProfilKesehatanIndonesia-2017.pdf.
Accessed 30 May 2020.

4. Yogyakarta City Health Office. Profil Kesehatan
Tahun 2018 (2018 Health Profile). Vol. 1, Web.
Yogyakarta, 2018. Available at:
https://kesehatan.jogjakota.go.id/uploads/dokumen/p
rofil_dinkes_2018 data_2017.pdf. ~ Accessed 30
May 2020.

5. Indonesia Ministry of Health. Indonesian Health
Profile 2016. Jakarta, 2016. Awvailable at:
https://ghdx.healthdata.org/record/indonesia-health-
profile-2016. Accessed 30 May 2020.

6. Susmaneli H. Factors Associated with the
Occurrence of DHF in Rokan Hulu District
Hospital. Community Health Journal. 2011;1(3).

7. Sulistyawati S, Nilsson M, Ekasari MP, Mulasari
SA, Sukesi TW, Padmawati RS, et al. Untapped
Potential: A Qualitative Study of a Hospital-Based
Dengue Surveillance System. Ame J Trop Medi
Hyg. 2020;103(1):120-31.

8. Sukesi TW, Mulasari SA, Sulistyawati S.
Community Awareness for Controlling Dengue
Hemorrhagic Fever (DHF) During the Covid 19
Pandemic in Indonesia. Jurnal Vektor Penyakit.
2022;16(1):69-80.

9. Hadwiningrum W, Sulistyawati. Factors associated
with dengue incidence among society in Bantul
District, Indonesia: a case-control study. Inter J Publ
Heal Clin Sci. 2019;6(6):193-201.

10. Sulistyawati S, Astuti FD, Umniyati SR, Satoto
TBT, Lazuardi L, Nilsson M, et al. Dengue vector
control through community empowerment: lessons
learned from a community-based study in

International Journal of Community Medicine and Public Health | December 2023 | Vol 10 | Issue 12  Page 4


http://www.depkes.go.id/

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Sulistyawati S et al. Int J Community Med Public Health. 2023 Dec;10(12):XxX-XXx

Yogyakarta, Indonesia. Int J Environ Res Public
Health. 2019;16(6):1013.

Yudhastuti R, Satyabakti P, Basuki H. Climate
conditions, larvae free number, DHF incidence in
Surabaya Indonesia. J US-China Publ Administr.
2013;10(11):1043.

Darwel D, Wahyuningsih VS. Spatial application of
mosquito nest distribution 3m effort and larvae-free
numbers. Kesehatan Lingkungan. 2018;8(2):57-66.
ARIFIN NF, Adi MS, Suhartono S. Spatial and
temporal analysis of dengue hemorrhagic fever in
Tanjungpinang City in 2016 (Doctoral dissertation,
School of Postgraduate). 2016.

Mangguang MD, Sari NP. Analysis of dengue cases
based on climatic elements and population density
through a gis approach on flat soil. Andalas J Public
Health. 2016; 10(2):166-71.

Suhermanto & Suparmi. Dengue Hemorrhagic Fever
Based on Population Density and Rainfall. Bahana J
Public Heal. 2017;1(1).

Istigamah SN, Arsin AA, Salmah AU, Mallongi A.
Correlation Study between Elevation, Population
Density, and Dengue Hemorrhagic Fever in Kendari
City in 2014-2018. Open Access Maced J Med Sci.
2020;8(T2):63-6.

Irda SY, Adelwin Y, Rinawan FR. Land use
changes and cluster identification of dengue
hemorrhagic fever cases in Bandung, Indonesia.
Trop Med Infect Dis. 2020;5(2):70.

Indonesia Ministry of Health. Guidelines for the
Entomological Survey of Dengue Hemorrhagic Fever
and Key to Identification of Aedes Mosquitoes.
Jakarta: Indonesia Ministry of Health; 2017.

Arianti R, Sari P. The relationship between
population density and the incidence of dengue
hemorrhagic fever (DHF) in palu city in 2010-2014.
Medi Sci J. 2017;4(1).

Massaro E, Kondor D, Ratti C. Assessing the
interplay between human mobility and mosquito

21.

22.

23.

24,

25.

26.

borne diseases in urban environments. Sci Rep.
2019;9(1).

Fakhriadi R, Asnawati A. Analysis of differences in
factors affecting the presence of Aedes aegypti
larvae in endemic villages and sporadic villages of
Banjarbaru City. J Heal Epidemiol Commun Dis.
2018 Dec 28; 4(1):31-6.

Yunita J. The influence of community behaviour
and  environmental conditions to  dengue
hemorrhagic fever. J Keseh Kom. 2012;1(4).

Subadi W. The relationship of social environmental
factors (knowledge, attitudes, and behavior) to the
incidence of dengue hemorrhagic fever in Sorosutan
Village, Yogyakarta City in 2013. PubBis: J
Thought Res Pub Administra Busi Adminis.
2017;1(1):173-83.

Chandra E. The influence of climatic factors,
population density and free number of larvae (ABJ)
on the incidence of dengue hemorrhagic fever

(DHF) in Jambi City. Sustainable Devel.
2019;1(1):1-5.
Setyaningsih W, Setyawan DA. Geographic

Information System (GIS) Modeling on Dengue
Hemorrhagic Fever (DHF) Distribution in
Karangmalang District, Sragen Regency. Interest; J
Heal Sci. 2014;3(2).

Latifah EN, Darundiati YH, Wahyuningsih NE.
Analysis of weather factors with the incidence of
dengue hemorrhagic fever (dhf) in wonogiri regency
in 2014-2018. KESMAS UWIGAMA: J Keseh
Masyarakat. 2021;7(1):174-88.

Cite this article as: Sulistyawati S, Fatimah AN,
Agmarina N. Spatial analysis and risk factors of
dengue hemorrhagic fever (DHF) in Yogyakarta city,
2017-2018. Int J Community Med Public Health
2023;10:XXX-XX.

Please provide department of all authors. --> done

Please provide URL link for reference 18. --> it is a book, the biography is
adjusted

International Journal of Community Medicine and Public Health | December 2023 | Vol 10 | Issue 12 Page 5



12/7/23,3:00 PM Universitas Ahmad Dahlan Yogyakarta Mail - Your article has been published- JCMPH Volume 10, Issue 12,2023

UNIVERSITAS

AHMAD DAHLAN sulistyawati suyanto <sulistyawati.suyanto@ikm.uad.ac.id>

Your article has been published- IJCMPH Volume 10, Issue 12, 2023

1 message

International Journal of Community Medicine and Public Health <ijcmph@gmail.com> Sat, Dec 2, 2023 at 7:49 AM
To: Bhaven Kataria <medipeditor@gmail.com>
Bcc: sulistyawati.suyanto@ikm.uad.ac.id

Dear Author,

Your article has been published by "International Journal of Community Medicine and Public Health (IJCMPH)” and we are very
grateful. Thanks for choosing our Journal for publication of your work.

Access your article: http://www.ijcmph.com/index.php/ijcmph/issue/current
Digital archiving

If an author's institute (or those of co-authors) has its own repository, we recommend that authors deposit the published
online article there. IICMPH strongly recommends that data be made available in a public repository.

Authors of IICMPH can deposit their articles in public repositories like:

1. https://www.researchgate.net,

2. https://www.academia.edu,

3. CiteSeerX, The Pennsylvania State University (http://csxcrawlweb01.ist.psu.edu/submit_pub/)

Use DOI number and you can easily store, share, and discover your research.

Fast track publication service

Fast track publication service is provided to shorten the time to decision and publication. Authors, if they wish, can have their
article published as "Articles in Press" within 2 weeks of manuscript submission. Articles in Press are accepted, peer reviewed

manuscripts, and are citable by the digital object identifier (DOI) assigned at the time of online publication.

If you wish to use the fast track publication service, please submit your manuscript and write to the editor with a manuscript ID or
call the editorial office: +91-6353464604.

We would like to remind you that you could send your future manuscripts to the International Journal of Community Medicine and
Public Health.

Thanks again,

With kind regards,
IJCMPH Team

International Journal of Community Medicine and Public Health

http://www.ijcmph.com

Email: editor@ijcmph.com, medipeditor@gmail.com

Submit Manuscript: http://www.ijcmph.com/index.php/ijcmph/about/submissions#onlineSubmissions

www.medipacademy.com

https://mail.google.com/mail/u/0/?ik=c280115alb&view=pt&search=all&permthid=thread-f:1784129207258502253&simpl=msg-f:1784129207258502253 171


http://www.ijcmph.com/index.php/ijcmph/issue/current
http://www.ijcmph.com/index.php/ijcmph/issue/current
http://www.ijcmph.com/index.php/ijcmph/issue/current
https://www.researchgate.net/
https://www.researchgate.net/
https://www.academia.edu/
http://csxcrawlweb01.ist.psu.edu/submit_pub/
http://csxcrawlweb01.ist.psu.edu/submit_pub/
http://www.ijcmph.com/
mailto:editor@ijcmph.com
mailto:medipeditor@gmail.com
mailto:medipeditor@gmail.com
http://www.ijcmph.com/index.php/ijcmph/about/submissions#onlineSubmissions
http://www.ijcmph.com/index.php/ijcmph/about/submissions#onlineSubmissions
http://www.ijcmph.com/index.php/ijcmph/about/submissions#onlineSubmissions
http://www.medipacademy.com/

