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ABSTRACT

Dengue Hemorrhagic Fever (DHF) is a disease that
rapidly spreads, particularly in tropical and
subtropical regions. One of the places affected by DHF
cases is North Minahasa Regency, which is one of the
top donors to cases in North Sulawesi Province. The
purpose of this study is to describe the prevalence of
DHF in North Minahasa Regency between 2021 and
2022 in terms of time, place, and person. This is a
quantitative descriptive study. This study employed
secondary data. This data was collected from the North
Minahasa Regency Health Office. Data will be
collected from July to October 2023. The data collected
were examined univariately. The data showed that the
most DHF cases occurred in 2022, with an increase in
incidence in March and November. Furthermore, DHF
cases were prevalent in Dimembe District (working
area of Tatelu Health Center), Kauditan District
(working area of Kauditan Health Center), Talawaan
District (working area of Talawaan Health Center),
Airmadidi District (working area of Airmadidi Health
Center), and Kalawat District (working area of
Puskesmas Kolongan). The prevalence of DHF cases in
2021-2022 was higher in men, with a total of 150 cases
and an average of 76 instances. DHF incidences
increased in 2021, particularly in February, August,
and December. It can be determined that the largest
frequency of DHF in North Minahasa Regency in 2021-
2022 occurs between February-March and November-
December, were identified in Dimembe District, and
the majority of the DHF cases are male
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INTRODUCTION

Dengue hemorrhagic fever (DHF) is a form of infectious disease caused by
dengue virus infection. DHF appears throughout the year and affects people of
all ages. When Aedes aegypti and Aedes albopictus ingest infected human blood, the
virus enters their bodies (Khormi & Kumar, 2012). Patients may get dengue fever
again if they contract a secondary infection or are infected with dengue virus of
a different serotype (DEN-1, DEN-2, DEN-3, or DEN-4). This disease is
commonly found throughout the world with a tropical and subtropical
environment, particularly in Southeast Asia, Central America, America, and the
Caribbean. (Chandra 2010).

DHEF cases reported nationally in 2019 were 138,127. This number is higher
than the 65,602 instances reported in 2018. The DHF mortality increased in 2019
compared to 2018, from 467 to 919. Illness and death can be described using the
incidence rate (IR) per 100,000 people and the case fatality rate (CFR) as a
percentage. The incidence rate for 2019 was 51.48 per 100,000 people. This
statistic represents an increase over the previous two years, namely 2016 and
2017, when the incidence rate of dengue was 26.1 and 24.7 per 100,000
population. In 2019, North Sulawesi province was rated sixth out of 34 provinces
with a dengue morbidity rate per 100,000 inhabitants at 94.97 (Ministry of Health
of the Republic of Indonesia 2021).

The North Sulawesi Province has been under attack for the past five years
by DHF. The North Sulawesi Provincial Health Office reported 6,130 cases, with
74 deaths. The largest number of dengue cases in the last five years occurred in
2016, with 2,217. DHF cases surged again in 2018, reaching 1,713 after decreasing
to 587 in 2017. In 2018, the highest number of deaths was recorded at 24. At the
beginning of 2019, DHF attacked 24 persons, three of whom died. The North
Sulawesi Provincial Health Office verified that the current condition has not been
declared as an Extraordinary Event, but rather an increase in the number of
dengue (Health Office of North Sulawesi 2019).

Area-based DHF prevention looks at the pattern of case distribution based
on demographic and environmental factors that have the potential to raise DHF
incidence broadly and particularly within the region. This is thought to make it
easier for puskesmas officers and health cadres to identify DHF control efforts in
specific areas based on the pattern of case distribution, which includes both
demographic and environmental aspects. According to Farahiyah, in a DHF
endemic area, the most relevant environmental factors are population density
and housing density (Lumingas 2017; Lestanto 2018; Pearl 2016; Farahiyah 2014).
This study aims to describe the prevalence of DHF in 2021-2022 in North
Minahasa Regency based on time, place, and person.
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LITERATURE REVIEW

Dengue Hemorrhagic Fever (DHF) is an infectious disease caused by the
Dengue virus and transmitted by mosquito vectors of the species Aedes aeqypti or
Aedes albopictus. The importance of vectors in disease dissemination causes many
instances to be detected during the rainy season, when large puddles form and
become mosquito breeding places. In addition to climate and environmental
factors, various studies have found that dengue fever is linked to mobility,
population density, and community behavior. These influencing factors form the
basis of attempts to prevent and control DHF. (Ministry of Health of the Republic
of Indonesia 2021).

DHEF is an infectious disease caused by the dengue virus, which is spread
through the bite of an Aedes aegypti mosquito. This sickness affects everyone
and can kill, particularly youngsters, and it frequently produces epidemics.
When Aedes aegypti bites someone with dengue fever, the dengue virus enters the
mosquito's body along with the blood (Sumampouw 2020). DHF is a mosquito-
borne viral disease that has rapidly spread over the region in recent years. Female
mosquitoes, specifically Aedes aegypti and Aedes albopictus, transmit the dengue
virus. This mosquito also transmits chikungunya, yellow fever, and Zika virus.
DHF is common across the tropics, with local risk differences caused by
unanticipated rainfall, temperature, relative humidity, and rapid urbanization.
DHF causes a variety of disorders. These can range from subclinical sickness
(when people are unaware they are infected) to severe flu-like symptoms in those
affected. Although less prevalent, severe dengue fever can result in serious
bleeding, organ damage, and/or plasma leakage. Severe DHF has a higher risk
of death if not properly treated (Ministry of Health of the Republic of Indonesia
2021; WHO 2020).

Several factors influence the transmission of dengue virus, including
environmental, biological, and demography. Warm weather and excessive
humidity have been linked to an increased risk of DHF. High temperatures can
promote vector breeding and mosquito biting behavior. Furthermore, health
services influenced by age group shifts, spread to rural regions, social and
biological variables of race and gender are all important factors (Musfanto et al
2019).

The number of afflicted districts/cities indicates the spread of DHF disease.
In 2018, there were 481 city districts, accounting for 93.58% of Indonesia's total
number of districts and cities. The number of districts/cities infected with
dengue shows a rising trend from 2010 to 2019 (Ministry of Health of the
Republic of Indonesia 2021). Aedes sp. is prevalent in Southeast Asia's tropical
and subtropical climates, and it can be found in practically any urban location. In
desert places such as India, Aedes aeqypti is a vector in urban areas, and its number
varies with rainfall. Altitude plays an essential role in preventing the spread of
Aedes aegypti. In India, Aedes aeqypti can be found at elevations ranging from 0
to 1000 meters. Mosquito populations range from modest to high in lowlands
(less than 500 meters), but are low in mountainous areas (more than 500 meters).
In Southeast Asia, the proliferation of Aedes aegypti is limited to an altitude of
1000 to 1500 meters. (Ismail 2019).
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The DHF transmission season often occurs at the start of the rainy season
(the beginning and end of the year). This is because in the rainy season, the
dengue fever vector population increases with the increasing number of
mosquito nests outside the house as a result of unsanitary environmental
sanitation, whereas in the dry season, Aedes aegypti nests in vessels that are

always filled with water such as bathtubs, crocks, drums, and water reservoirs
(Widyorini et al 2016).
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Figure 1. Conceptual Framework
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This research is a quantitative research. This research will be carried out in

North Minahasa Regency in July-October 2023.

TELUK MANADO

Picture 2. Research Location

This research relies on secondary data from the North Minahasa Regency
Health Office. The factors in this study are the prevalence of DHF in North
Minahasa Regency by year, Puskesmas work area, gender, and age. The device
employed is a fill-in sheet. The DHF prevalence figures ranged from 2021 to 2022.
The data analysis used in this study was univariate. The data is presented in the

form of graphs.
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RESULTS
Distribution of DHF Cases in 2021-2022 by Time

The distribution of DHF cases in 2021-2022 based on time (year) can be seen
in the following figure.
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Picture 3. Distribution of DHF Cases in 2021-2022

The figure above shows that in 2021-2022 DHF cases increased from 104
cases to 166 cases. Furthermore, the distribution of DHF cases in 2021-2022 based
on time (months) can be seen in the following figure.
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Picture 4. Distribution of DHF Cases by Time (Month)

The figure above shows that in 2021 DHF cases increased in February,
August and December. Furthermore, in 2022 there was an increase in cases in
March and November.
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Distribution of DHF Cases in 2021-2022 by Place
The distribution of DHF cases in 2021 based on the place (working area of
the Puskesmas) can be seen in the following figure.
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Picture 5. Distribution of DHF Cases in 2021 Based on Health Center

The picture above shows that in 2021 the most DHF cases occurred in the
Tatelu Health Center work area with 39 cases, followed by Airmadidi Health
Center with 25 cases and Kolongan Health Center with 19 cases. Furthermore,
the distribution of DHF cases in 2022 based on the working area of the
Puskesmas can be seen in the following figure.
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Picture 6. Distribution of DHF Cases in 2022 based on Health Center
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The picture above shows that in 2022 the most dengue cases occurred in the
working areas of the Kauditan and Kolongan Health Centers with 39 cases each,
followed by the Talawaan Health Center with 29 cases.

Distribution of DHF cases in 2021-2022 by person

The distribution of DHF cases in 2021-2022 based on (person) gender can

be seen in the following figure.
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Picture 7. Distribution of DHF Cases in 2021-2022 by Gender

The figure above shows that in 2021 the most DHF cases occurred in
women as many as 54 cases and in 2022 in men as many as 102 cases. The total
and average number of cases in 2021-2022 were seen more in men, with a total
of 150 cases and an average of 76 cases.

DISCUSSION
Distribution of DHF Cases in 2021-2022 by Time

The results of this study show that in 2021-2022 the DHF cases have
increased. Furthermore, the distribution of DHF cases in 2021-2022 based on time
(months) can be seen that in 2021 DHF cases increased in February, August and
December and in 2022 there was an increase in cases in March and November.
The high number of cases this month can be influenced by many factors such as
environmental conditions such as climate (temperature and rainfall) and
community behavior. Several studies conducted found that there are many
factors that cause DHF events. These factors include environmental factors, hosts,
causative agents (Dengue virus) and dengue vectors (Sumampouw 2020;
Sumampouw 2019).

Biological, physical, and social environmental variables all contribute to the
spread of dengue cases. Biological environment, including mosquito larvae and
decorative plants in the home and yard. Temperature, humidity, rainfall,
occupancy density, water reservoir presence, and other factors all contribute to
the physical environment. The social environment includes behavior, population
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density and movement, mosquito nest eradication behavior, education level,
type of work, income level, culture, and other factors (Zulkarnaini 2019; Dinata
and Dhewantara 2012).

Physical environmental factors associated with DHF incidence such as
temperature, rainfall and humidity. Some studies show that at temperatures of
28-32°C with high humidity, Aedes sp. will remain viable for a long period of
time. In Indonesia, because the air temperature is not the same in each place, the
time pattern of DHF occurrence is somewhat different for each place (Pinontoan
et al 2022; Purwani and Swastika 2018; Marsaulina and Siregar 2018; Indriyani et
al 2017; Sunarno et al 2017). Rainfall and air temperature affect the incidence of
DHEF. Waterlogging caused by rain becomes a breeding ground for Ae. aegypti
(Lahdji and Son 2017).

Furthermore, global factors like as climate change influence the prevalence
of DHEF. Climate change raises the average air temperature in a given area. Rising
temperatures can promote mosquito breeding, but it eventually slows and ceases.
Mosquitoes thrive at temperatures ranging from 25 to 27 degrees Celsius, but
may tolerate temperatures as high as 40 degrees Celsius. Above that temperature,
mosquito growth stops. Climate change also leads to an increase in rainfall.
Rainwater puddles on shrubs and used products (cans and plastic) can form as
the rainfall increases. The more standing water, the greater the mosquito
breeding location (Rasmanto 2017; Fadly et al 2015).

Distribution of DHF Cases in 2021-2022 by Place

The findings of this study indicate that the majority of DHF cases in 2021
occurred in the working regions of the Tatelu Health Center, Airmadidi Health
Center, and Kolongan Health Center. Furthermore, in 2022, the majority of DHF
cases occurred in the operating regions of the Kauditan and Kolongan Health
Centers. Data from the Central Statistics Agency (BPS) shows that in Dimembe
District (working area of Puskesmas Tatelu) population density of 167.21 per
km?, Kauditan District (working area of Puskesmas Kauditan) population
density of 267.42 per km? Talawaan District (working area of Puskesmas
Talawaan) population density of 274.88 per km?, Airmadidi District (working
area of Puskesmas Airmadidi) population density of 359.80 per km?, and Kalawat
District (working area of Puskesm Population density was 849.60 per per km?2.
The population density in Kalawat and Airmadidi sub-districts is the highest
population density in North Minahasa.

According to Paomey et al. (2019), the distribution of DHF cases is more
prevalent in high-density locations, with subdistricts classified as having a
population density of more than 6,000 persons per km?2. Density and population
are two factors that influence the high and low incidences of DHEF. This study
also found the average DHF cases per subdistrict in Malalayang subdistrict based
on population density, with Bahu subdistrict having 11 cases and a densely
populated area due to its area of 0.87 km?. Malalayang I subdistrict has the
highest number of DHF cases, with 16 instances classified as low due to its huge
size of 9 km?and the highest population of 8,446 people.

According to Tomia et al. (2016), the larger the population in an area, the
more people are likely to be exposed to dengue. If a mosquito bites a patient with
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viremia, the mosquito will get infected. The dengue virus that enters the
mosquito's body multiplies within 8-10 days, and mosquitoes transfer it to others.
North Minahasa Regency has considerable population mobility and a huge
population.

According to Chandra and Hamid (2019), population density has a weak
effect (r= 0.153, or 15.3%) on the incidence of DHEF. The coefficient of
determination of 0.023 indicates that the regression line equation can explain 2%
of the variation in dengue episodes. This study also found a strong association
between population density and DHF incidence, with a positive pattern
indicating that the higher the population density, the greater the risk of increased
dengue incidence. This may cause the population of Aedes aegypti to rise. Living
in a densely populated environment increases the chance of developing DHEF.
The number of DHF cases in North Minahasa Regency changed between 2015
and 2020 due to the variable number of cases registered each year. Several
variables can contribute to the presence of several endemicity statuses. A region's
endemicity status is influenced by factors such as high population movement.
The population density factor is also mentioned as one of the elements that
influence dengue endemicity. Another component that is thought to play a role
in dengue endemicity is the biological environment, namely the density of Aedes
aegypti larvae. Larval density has a very close relationship with high and low of
DHF endemicity (Tomia et al., 2020).

Distribution of DHF Cases in 2021-2022 by Person

The findings of this study indicate that the average prevalence of DHF
patients in 2021-2022 is higher in men. Gender is a biological characteristic that
distinguishes humans as male or female (World Health Organisation, 2021).
Mahendra (2021) discovered a substantial link between sex and DHF. According
to Tomia et al. (2020), the distribution of DHF cases in Ternate City from 2009 to
2018 was more male-dominated, with 507 people affected. According to Kasman
and Ishak's (2018) research, the distribution of DHF in Banjarmasin is more
common in males, with up to 147 persons.

Other research, however, found no significant link between sex and DHF
incidence in Wulauan, Minahasa Regency (Baitanu et al. 2022). According to
Malaysian research (Azami et al., 2011), gender has no effect on DHF. Data
suggest that DHF strikes men up to 53.11% and women up to 46.89% (Ministry
of Health RI, 2020). According to research conducted on migrant workers in
Singapore, the majority of individuals who were not affected by dengue in this
study were women, accounting for up to 40 respondents (72.7%).

According to Halstead in Guha-Sapir and Schimmer (2015), the number of
DHEF sufferers is higher in men than in women due to immune variables in the
body. Women have a stronger immunological response than men. This is because
women produce more cytokines than men. This cytokine is a hormone that
regulates the intensity and duration of an immune response in the body (Novrita
et al.,, 2017). Furthermore, men have significant mobility and work activities,
which allows them to travel to dengue-endemic locations (Rojali and Amalia,
2020).
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Risk factors for DHF instances are impacted by both environmental and
human factors, such as age and gender. Wita observed a link between sex and
the incidence of DHF. Age also has an impact on DHF. Children under the age of
five are at a higher risk of contracting dengue. This is related to greater daytime
activities taking place at home (Wita 2014; Hakim and Kusnandar 2012).
Furthermore, behavioral variables contribute to the prevalence of DHF. Suryani
and Sari conducted research on the relationship between 3M behavior and the
prevalence of DHF in the Working Area of the West Lingkar Health Center in
Bengkulu City. The results of the bivariate analysis showed a significant
correlation between 3M behavior and the incidence of DHF in the West Lingkar
Health Center Working Area of Bengkulu City (Suryani and Sari 2017).

CONCLUSIONS AND RECOMMENDATIONS

It can be concluded that the highest number of DHF cases in 2021 occurred
in February, August, and December. between addition, the number of cases
increased between March and November of 2022. DHF cases were most
commonly found in Dimembe District (Tatelu Health Center work area),
Kauditan District (Kauditan Health Center work area), Talawaan District
(Talawaan Health Center work area), Airmadidi District (Airmadidi Health
Center work area), and Kalawat District (Kolongan Health Center work area),
where the population density in Kalawat and Airmadidi Districts is the highest
in North Minahasa Regency. In 2021-2022, the prevalence of DHF cases is higher
among men, with a total of 150 cases and an average of 76 cases.

FURTHER STUDY

Dengue Hemorrhagic Fever (DHF) is one of the important communicable
diseases in Indonesia, especially North Minahasa regency. Many cases of death
are caused due to this disease. One of the efforts that can be done is to examine
factors correlated to the DHF incidence so that strategies can be obtained in an
effort to decrease the prevalence of DHF.
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