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ABSTRAK

Di Provinsi Riau, kasus meningkat 1,5 kali lipat pada tahun 2024 dibandingkan tahun sebelumnya.
Penelitian ini bertujuan menganalisis faktor risiko lingkungan fisik dan sosial ekonomi terhadap
kejadian DBD di Provinsi Riau. Penelitian ini menggunakan desain studi ekologi. Sampel penelitian ini
seluruh kasus DBD di Provinsi Riau tahun 2022-2024, data iklim dari Website NASA Power Prediction
of Worldwide Energy Resources, data sosial ekonomi dari BPS Provinsi Riau. Analisis menggunakan
analisis univariat, bivariat (korelasi), multivariat (regresilinear berganda), dan spasial. Hasil penelitian
menunjukkan bahwa terdapat hubungan yang signifikan antara kelembaban udara, curah hujan,
kecepatan angin, dan tingkat kemiskinan dengan kejadian DBD di Provinsi Riau. Berdasarkan hasil
pemetaan, Kota Dumai dan Kota Pekanbaru secara konsisten mencatat jumlah kasus DBD tinggi selama
tiga tahun berturut-turut (2022—2024). Kota Pekanbaru dan Kota Dumai merupakan daerah endemis
DBD di Provinsi Riau, dengan beban kasus tinggi dalam tiga tahun terakhir. Persebaran spasial kasus
DBD mencerminkan adanya keragaman karakteristik lingkungan fisik dan sosial ekonomi
antarwilayah. Kecepatan angin berperan penting dalam dinamika penularan karena dapat memengaruhi
jangkauan terbang nyamuk Aedes aegypti, memperluas area potensial penularan, serta menciptakan
kondisi lingkungan yang mendukung aktivitas vektor. Oleh karena itu, strategi pengendalian DBD perlu
difokuskan pada wilayah dengan risiko tinggi dan mengintegrasikan informasi iklim, termasuk
kecepatan angin, ke dalam sistem kewaspadaan dini serta perencanaan intervensi berbasis risiko.

Kata kunci : DBD, iklim, kecepatan angin, sosial ekonomi

ABSTRACT

In Riau Province, DHF cases will increase 1.5 times in 2024 compared to the previous year. This study
aims to analyze the physical environment and socioeconomic risk factors for DHF incidence in Riau
Province. This research used an ecological study design. The sample of this study was all DHF cases
in Riau in 2022-2024, climate data fromthe NASA Power Prediction of Worldwide Energy Resources
website, socio-economic data from BPS Riau. The analysis used univariate, bivariate (correlation),
multivariate (multiple linear regression), and spatial analysis. The results showed that there was a
significant relationship between air humidity, rainfall, wind speed, and poverty level with the incidence
of DHF in Riau. Among these variables, wind speed was the most dominant factor with the highest
regression coefficient value (B = 8.869). Based on the mapping results, Dumai and Pekanbaru City
consistentlyrecordeda high number of DHF cases for three consecutive years (2022 -2024). Pekanbaru
and Dumai City are DHF endemic areas in Riau, with highcaseloads in the last three years. The spatial
distribution of DHF cases reflects the diversity of physical environment and socioeconomic
characteristics between regions. Wind speed plays an important role in transmission dynamics because
it can affect the flight range of Aedes aegypti mosquitoes, expand potential transmission areas, and
create environmental conditions that support vector activity. Therefore, dengue control strategies
should focuson high-risk areas and integrate climate information, including wind speed, into early
warning systems and risk-based intervention planning.

Keywords : DHF, climate, wind speed, socioeconomic
INTRODUCTION

Dengue Hemorrhagic Fever (DHF) is a disease caused by the Dengue virus and transmitted
from one individual to another through the bite of the Aedes aegypti mosquito as the main
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vector. (Widyantoro etal., 2021) DHF is commonly found in tropical and subtropical regions
and can affect various age groups, ranging from children under 5 years old to adults aged 15
years and above. (Dwi Julianti et al., 2023) This disease is considered dangerous due to its
rapid transmission rate, thus requiring serious attention and prevention measures. (Sembiring
etal., 2021) DHF remains a widespread health problem, both socially and economically. From
a social perspective, this disease can cause anxiety and panic within families, increase the risk
of death among family members, and reduce life expectancy at both the individual and
community levels. (Setyaningsih et al., 2021) Meanwhile, economically, DHF imposes a
significant financial burden due to the high cost of treatment. (Selni, 2020) Additionally,
indirect impacts are also felt, such as lost work time and extra expenses for care-related needs,
including transportation costs during the treatment period. (Anugrah Sidharta et al., 2023)

Based on data from the World Health Organization (WHO) in 2023, around 390 million
people worldwide are infected with the dengue virus every year. A total of 3,9 billion people
in 128 countries is at risk of exposure to this virus, with 70% of cases occurring in Asia. The
Philippines has the highest number of dengue cases, reaching 52%, followed by Thailand with
30%, while Indonesia ranks third with 29% of the total population infected with dengue virus
in Asia. (World Health Organization (WHO), 2022) According to data from the Indonesian
Ministry of Health in 2023, the Case Fatality Rate (CFR) for dengue fever reached 0,96%,
exceeding the 0.7% limit set in the National Dengue Control Strategy. This CFR figure has
increased compared to the previous year. In the same year, Riau Province recorded the highest
Incidence Rate (IR) at 80,9 per 100,000 population, followed by East Kalimantan (78,1 per
100,000 population) and Bali (59,8 per 100,000 population). (Menteri Kesehatan Republik
Indonesia, 2022)

DHF cases in Riau Province showed significant fluctuations between 2022 and 2024. In
2022, there were 2.373 cases of DHF with an Incidence Rate (IR) of 35,9 per 100.000
population, and the highest IR was in Pekanbaru City at 78,9 per 100.000 population, while the
highest CFR was in Indragiri Hulu District at 2,6%. In 2023, there was a decrease in the number
of DHF cases to 2.153 cases with an IR of 29,5 per 100.000 population, and the highest CFR
occurred in Indragiri Hilir District at 2,5%. In 2024, there was an increase in the number of
DHF cases, with 3.181 cases and an IR of 43,6 per 100.000 population. Bengkalis District and
Dumai City had the highest IR in Riau, exceeding the provincial target and strategy of an IR
<49 per 100.000 population and a CFR of less than 1%.

There has been no specific research examining the relationship between physical and
socioeconomic environmental factors and the incidence of DHF in Riau Province. Areas with
high incidence rates, such as the city of Pekanbaru, tend to have environmental factors that
support the growth of Aedes aegypti mosquitoes, such as high population density, suboptimal
sanitation, and stagnant water that serves as a breeding ground for mosquitoes. In addition, the
relatively high poverty rate in some areas can limit access to health facilities, sanitation
facilities, and information on disease prevention. Low levels of education also contribute to a
lack of public awareness about the importance of maintaining a clean environment and
implementing dengue prevention measures. Therefore, a more in-depth analysis of physical
and socioeconomic environmental factors can help in designing more effective and
comprehensive prevention strategies in Riau, especially to reduce the incidence of dengue cases
in areas that still have high incidence rates. Therefore, the researcher wishes to conduct astudy
entitled: Physical and Socioeconomic Environmental Risk Factors for Dengue Fever Cases in
Riau Province from 2022 to 2024.

METHOD
The type of research conducted was quantitative research with an ecological study design
descriptive and observational based on time and location. The unit of observation in the
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ecological study design was a large population group. Aggregate data was usually limited by
the geographical boundaries of an area. In this study, aggregate data was taken from the
administrative region of Riau Province. The researchers focused on environmental physical
factors (temperature, humidity, rainfall, wind speed) and socioeconomic factors (population
density, poverty rate, education level) observed based on the place and time related to dengue
fever cases in Riau Province from 2022 to 2024.

The sample used was the total number of dengue fever cases that occurred in the Riau
Provincial Health Office in 2022, amounting to 2.373 cases, in 2023 amounting to 2.153 cases,
and in 2024 amounting to 3.181 cases, with a total of 7.707 dengue fever cases in the last 3
years. These figures represent the total number of dengue fever cases distributed throughout
the Riau Province. The unit of analysis in this study was the entire Riau Province, consisting
of 12 districts/cities (Bengkalis District, Indragiri Hilir District, Indragiri Hulu District,
Kampar District, Meranti Islands District, Kuantan Singingi Regency, Pelalawan Regency,
Rokan Hilir Regency, Rokan Hulu Regency, Siak Regency, Dumai City, and Pekanbaru City)
with monthly data (January-December) for 3 years (2022-2024), resulting in a total of 432
analysis units.

In this study, the data used is in the form of aggregate data, which is a type of secondary
data. Secondary data is data that is not obtained directly from the research target. The data was
taken from the Riau Provincial Health Office, climate data from the NASA Power Prediction
of Worldwide Energy Resources website, and demographic data from the Riau Provincial
Statistics Agency.

RESULTS

The province of Riau has a tropical climate and a climate pattern that supports the life
cycle of the Aedes Aegypti mosquito, which is avector for dengue fever. Based on observations
from dengue fever case monitoring reports in the province of Riau, information on the
development of dengue fever cases from January 2022 to December 2024 is shown in Figure
1 below:
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Figure 1. Monthly Dengue Fever Incidence Based on Riau Level in 2022-2024

Based on figure 1, the number of dengue fever cases per month in Riau Province from
January 2022 to December 2024 shows significant fluctuations. The highest peak occurred in
October 2024 with 433 cases, followed by September 2022 with 273 cases and August 2023
with 312 cases. Meanwhile, the lowest number of cases was recorded in March 2023 with only
109 cases. This pattern shows a tendency for cases to increase at the end of the year, especially
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during the transition season and the beginning of the rainy season, which is thought to support
the development of mosquito vectors. The significant spike in cases atthe end of 2024 indicates
the need for vigilance and strengthened prevention efforts during this period.
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Figure 2. Annual Dengue Fever Incidence by District/City in Riau 2022-2024

Based on figure 2 above, Bengkalis Regency experienced a significant spike in dengue
fever cases in 2024 compared to the previous two years. Dumai City showed a sharp upward
trend from year to year, with the highest number of cases recorded in 2024. Pekanbaru City
experienced a decline in cases in 2023 compared to 2022, but saw a drastic increase again in
2024, becoming the highest in the province. Meanwhile, several regencies such as Meranti
Islands, Indragiri Hilir, and Indragiri Hulu also showed an increase in cases in the last year.
Conversely, areas such as Kuantan Singingi, Pelalawan, and Rokan Hulu showed a more stable
trend. This pattern reflects ashift and increases in the burden of dengue fever in various regions,
which needs to be responded to by strengthening adaptive surveillance and control systems.

Table 1. Correlation Analysis between Risk Factors and Dengue Fever Incidence in Riau
Province from 2022 to 2024

Variable r p-value

Temperature 0,093 0,053

Air Humidity -0,104 0,031*

Rainfall -0,186 0,001*

Wind Speed 0,220 0,001*

Population Density 0,077 0,110

Poverty Rate -0,093 0,054

Education Level -0,063 0,193

Based on table 1, the correlation analysis between risk factors and dengue fever incidence
in Riau Province from 2022 to 2024 shows that several environmental variables have
significant associations with dengue incidence. Air humidity (p = 0.031), rainfall (p = 0.001),
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and wind speed (p = 0.001) were significantly correlated with dengue incidence. The
correlation between air humidity and dengue incidence was negative and weak (r = -0.104),
indicating that lower humidity tends to be associated with a slightly higher incidence of dengue
fever. Rainfall also showed anegative and weak correlation (r = -0.186), suggesting that higher
rainfall may reduce dengue incidence. In contrast, wind speed had a positive and weak
correlation (r = 0.220), meaning that increased wind speed is associated with a higher dengue
incidence. Meanwhile, temperature, population density, poverty rate, and education level
showed no significant correlation with dengue incidence (p > 0.05).

Multivariate analysis with multiple linear regression was performed to determine the
magnitude of the relationship between independent variables and dependent variables after
controlling for other variables that had a significant relationship. In this study, multivariate
analysis was performed to find the most dominant variable among physical and socioeconomic
factors. In performing multivariate analysis, the first step was to select the results of bivariate
analysis. Multivariate analysis was continued for variables with a p-value < 0.25. Next,
multivariate analysis modeling was performed by entering variables that met the criteria and
analyzing them simulaneously. After the analysis, if a variable with a p-value > 0,05 was
found, that variable was then removed one by one from the multivariate analysis model.

Table 2. Initial Stage of Multivariate Analysis Model

Variables B r R Square p-value

(Constant) -262,328 0,350 0,122 0,005
Temperature 2,115 0,187
Air Humidity 2,461 0,001
Rainfall -0,048 0,001
Wind Speed 9,067 0,001
Population Density 0,003 0,308
Poverty Rate -0,699 0,011
Education Level 0,274 0,344

Based on table 2, it was found that the level of education, population density and
temperature had the most significant value, namely p-value >0,05. Thus, the level of education,
population density, and temperature will be excluded and cannot be included in the next
multivariate model. Next, multivariate analysis will continue using the four remaining
variables, namely humidity, rainfall, wind speed, and poverty rate.

Table 3. ResultsofRegression Analysis of Air Humidity, Rainfall, Wind Speed, Poverty Rate
with Dengue Fever Incidence in Riau

Variables B r R Square p-value

(Constant) -152,217 0,340 0,115 0,005
Air Humidity 1,977 0,001
Rainfall -0,050 0,001
Wind Speed 8,869* 0,001*
Poverty Rate -0,499 0,010

Based on table 3, the results of the multiple linear regression analysis show a correlation
coefficient (r) of 0,340, indicating that air humidity, rainfall, wind speed, and poverty rate have
a relationship strength of 34.0% with the incidence of DHF in Riau. The R Square value
obtained from the multiple linear regression analysis is 0,115, which means that the
independent variables (air humidity, rainfall, wind speed, and poverty rate) can explain 11,5%
of the variation in dengue fever incidence in Riau. The results of the multiple linear regression
analysis indicate that air humidity, rainfall, wind speed, and poverty rate have a significant
effect on the incidence of DHF in Riau. Air humidity shows a positive effect with a regression
coefficient of 1,977 (p = 0,001), meaning that each one-percent increase in humidity is
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estimated to increase nearly two dengue cases. In contrast, rainfall has a negative effect with a
coefficient of -0,050 (p = 0,000), suggesting that higher rainfall tends to reduce the number of
dengue cases. Poverty rate also shows a negative relationship (B = -0,499; p = 0,010),
indicating that areas with higher poverty levels tend to record fewer dengue cases, possibly due
to differences in settlement distribution or regional accessibility. Meanwhile, wind speed is
identified as the most dominant variable, with the highest coefficient value of 8,869 (p =0,000),
suggesting that each one-unit increase in wind speed could lead to a significantly greater
increase in dengue cases compared to other variables.
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Figure 3. Map of Dengue Fever Cases in Riau in 2022-2024

Based on figure 3, the spatial distribution of DHF cases in Riau Province from 2022 to
2024 shows a clear variation in disease concentration across regions and over time. In 2022,
Pekanbaru City and Kampar Regency recorded the highest number of cases (>176), indicated
in red, followed by Dumai City, Rokan Hulu, and Bengkalis with moderate levels (117-176
cases), while most other districts such as Indragiri Hilir, Kuantan Singingi, and Kepulauan
Meranti reported low incidence rates (<117 cases). In 2023, there was a noticeable shift in the
distribution pattern, where Pekanbaru City and Indragiri Hilir became the areas with the highest
incidence (=154 cases), suggesting a movement of case concentration toward the eastern and
southern coastal areas, likely due to environmental factors or increased population mobility.
By 2024, dengue cases remamed highest in Pekanbaru, Dumai, and Bengkalis (>239 cases),
moderate in Kampar, Rokan Hulu, and Siak (176-239 cases), and lowest in Indragiri Hilir,
Kuantan Singingi, and Pelalawan (<176 cases). Overall, Figure 3 indicates that urban and
densely populated regions such as Pekanbaru and Dumai consistently experience higher dengue
incidence, whereas southern and coastal regions tend to have lower cases, possibly reflecting
geographic influences or more effective vector control measures.
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DISCUSSION

The multiple linear regression analysis revealed that wind speed was the most dominant
variable influencing DHF incidence in Riau, as indicated by its highest regression coefficient
(B =8,869) in the final model. This suggests that for every one-unit increase in wind speed,
the number of DHF cases tends to rise more significantly compared to other variables,
assuming all else remains constant. Although the strength of the correlation is relatively weak,
the dominance of this coefficient highlights wind speed as the strongest statistical contributor
in explaining variations in dengue incidence. Its significance lies in its ability to represent more
complex environmental dynamics than other climatic factors. While wind speed does not
directly cause an increase in cases, it can influence the spatial spread of vectors at the local
scale. In densely populated and interconnected areas such as Riau, wind movement facilitates
the dispersion of Aedes aegypti mosquitoes toward new areas, even though their natural flight
range is limited. Low to moderate wind speeds allow passive vector transmission across nearby
areas without being disrupted by extreme weather conditions, thus expanding potential
transmission zones. Furthermore, wind speed can serve as an indirect indicator of
environmental factors not captured by other variables such as temperature, rainfall, or
humidity. In coastal and open residential regions common in Riau, gentle winds may facilitate
mosquito movement between dwellings, thereby increasing the overall transmission risk.

Beyond climatic factors, socioeconomic conditions also play an important role in shaping
the environmental impact on dengue transmission. In areas with high poverty rates, vector
prevention and control efforts are often limited due to resource constraints, inadequate access
to healthcare services, and poor environmental infrastructure. Similarly, low educational levels
may hinder public understanding of the importance of Clean and Healthy Living Behavior,
which is essential for sustainable dengue prevention. In this context, wind speed has a dual
role, both statistically as a dominant variable in the analytical model and ecologically as a
supporting factor for vector spread. Therefore, it can be considered a predictive indicator for
mapping high-risk areas for dengue transmission, particularly where complex interactions
between climatic and socioeconomic conditions exist. Consequently, dengue control efforts in
Riau Province should integrate environmental management with adaptive, community-based
socioeconomic interventions to achieve more effective prevention outcomes.

CONCLUSION

The study on the distribution and frequency of DHF cases and their association with
physical and socioeconomic environmental factors in Riau Province from 2022 to 2024
revealed notable spatial and statistical patterns. The lowest incidence of DHF occurred in
Kepulauan Meranti Regency, while the highest was recorded in Dumai City. Variations in
environmental conditions were also observed, with the lowest temperature in Kuantan Singingi
and the highest average temperature in Kepulauan Meranti; the lowest humidity in Kepulauan
Meranti and the highest in Rokan; the lowest rainfall in Indragiri Hulu and the highest in
Indragiri Hilir; and the lowest wind speed in Rokan Hulu with the highest in Indragiri Hilir.
Pekanbaru City showed the highest population density and the lowest poverty rate, whereas
Kepulauan Meranti had both the highest poverty rate and the lowest education level. Spatial
mapping consistently indicated Pekanbaru and Dumai as high-risk areas for dengue each year,
while Indragiri Hulu and Kepulauan Meranti remained low-risk zones. Bivariate analysis
identified significant but weak correlations between dengue incidence and humidity (negative),
rainfall (negative), and wind speed (positive). Furthermore, multivariate analysis confirmed
that wind speed was the most dominant factor influencing dengue incidence in Riau, with the
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highest significance level and regression coefficient, suggesting that increasing wind speed
contributes significantly to higher dengue case numbers.
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