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Abstract
Background: the Dengue Eradication Program is a government

initiative to reduce dengue cases through preventive measures
aimed at mosquitos. All activities in the various health sectors were
restricted during the COVID-19 pandemic. The purpose of this
study is to assess the Dengue Hemorrhagic Fever Eradication and
Control program at the Sememi Health Center in Surabaya.

Materials and Methods: this was a qualitative study with an
evaluative approach. Key informants were identified using purpo-
sive sampling. The data was gathered through in-depth interviews
and observations. The results were analyzed by evaluating the pro-
gram’s implementation using the system approach method.

Results: it is well known that the program evaluation results
are positive. The results of the input variables meet the minimum
standards that have been established. The outcome of the process
variables is less than ideal. Dengue prevention counseling,
mosquito net eradication, monitoring, and evaluation activities
were not carried out. All activities that make crowds impossible to
carry out. The assessment of output variables is based on the num-
ber of larva-free days and dengue cases in the good category.

Conclusion: the input and output variables are satisfactory in
accordance with the government’s policy provisions and should be
maintained. To improve the program’s effectiveness, process vari-
ables must be improved, specifically increasing the implementa-
tion of counseling activities related to dengue prevention, eradica-
tion of mosquito nets, and monitoring and evaluation activities.

Introduction 
According to the WHO, Indonesia has the highest number of

dengue cases in Southeast Asia.1 The number of dengue cases in
Indonesia decreased in 2020 compared to 2019. In January-July
2020, there were a total of 71,633 cases of dengue fever, while in
2019 there were 112,95.2 However, there was a difference in 2020
compared to last year. While dengue cases usually peak in March,
in 2020 the number of dengue cases will increase until July. The
province of East Java is one of the provinces in Indonesia with the
highest incidence of dengue fever. Dengue cases in the East Java
region increased from 2017 to 2019.3 In 2019, the incidence of
dengue in East Java was 7 cases per 100,000 people.4 Population
density,5 population mobility, urbanization,6 economic growth,
community behavior, climate change,7 environmental sanitation
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and access to clean water affect the spread of dengue cases in East
Java.4 Surabaya, the capital of East Java province, has a high inci-
dence of dengue, with 321 cases reported in 2018.8

Sememi Public Health Center (PHC) is a health center located
in Benowo District, Surabaya. Kandangani Village, Sememi
Village, Oso Wilangon Pond Village and Romo Kali Sari Village
are all within the service area of Sememi PHC. In 2020, the area of
the area was 23.57 km2 and the population density was 2878
in/km2, or approximately 69,938 people.9–11 It is known that the IR
level of Sememi Health Center is 6.26-16.3, there were 5 cases of
dengue disease in 2018.8 According to Surabaya City Health
Office, eight people tested positive for dengue in 2019,4 and 10
people in Sememi Health Center in 2020 and during the COVID-
19 pandemic.9 As a result, Sememi Health Center became the
health center with the highest number of dengue cases in Surabaya.
The annual increase in dengue cases in Sememi Health Center
must be monitored and treated immediately to reduce the risk of
dengue in the surrounding area. 

Surabaya Mayor’s Circular No. 360 of 2020 Regarding
Enhanced Vigilance Against the Corona Virus Disease 19
(COVID-19) in Surabaya, all residents of the city of Surabaya are
advised to stop their activities related to the forces and instead act.
use online media to prevent the spread of COVID-19 in Surabaya.
This causes suboptimal functioning of the Dengue Hemorrhagic
Fever Eradication and Control Program in Sememi Health Center
due to obstacles, especially lack of health services in Sememi
Health Center. Therefore, during the COVID-19 pandemic, there is
a need to further investigate the implementation of the Dengue
Hemorrhagic Fever Elimination and Control Program at the
Sememi Health Center. The endless problem of dengue has a neg-
ative impact on community productivity and requires an increase
in the health budget to combat the disease. Based on the findings,
an evaluation of the Dengue Hemorrhagic Fever Eradication and
Control Program at the Sememi Health Center in Surabaya is
required. The purpose of this study is to identify the source of the
problem and to make recommendations to solve the dengue prob-
lem in Sememi Health Center in Surabaya.

Materials and Methods
This study is a qualitative descriptive study, which aims to

provide a systematic, factual, and accurate picture of the inci-
dence of dengue hemorrhagic fever during the COVID-19 pan-
demic. The study design uses an evaluative approach by col-
lecting data on policy implementation whose conclusions are in
the form of recommendations that can be maintained,
improved, or even dismissed. The subjects in this study were
taken by purposive sampling, consisting of the Head of PHC,
coordinator of the Control of Dengue Hemorrhagic Fever pro-
gram, Jumantik cadres (the persons responsible for counting the
number of larvae in the residential area) from each village in
The Sememi Health Center who have a minimum length of
work as cadres of 1 year.

Results
Input on the P2DBD of Sememi public health center

The Dengue Hemorrhagic Fever Eradication and Control
program is being implemented at Sememi PHC by an officer
with a background in Environmental Health DIII Education.
The Sememi Health Center’s Dengue Hemorrhagic Fever
Eradication and Control officers have not been trained in the

last year. According to the results of interviews with the pro-
gram’s coordinator, the most recent Dengue Hemorrhagic Fever
Eradication and Control training was obtained in 2010. The
Dengue Hemorrhagic Fever Eradication and Control officers at
the Sememi Health Center hold multiple positions, including
the person in charge of DHF under the supervision of the
Sememi Health Center’s Head of P2P (Disease Prevention and
Control) and the Head of Sanitation.

Health Operational Assistance funds and Regional Income
and Expenditure Budget funds are used to implement the
Dengue Hemorrhagic Fever Eradication and Control program
at the Sememi Health Center. The funds used to implement the
Dengue Hemorrhagic Fever Eradication and Control program
at the Sememi Health Center were used as planned. The funds
obtained are greater than the funds used for operational activi-
ties, according to the results of interviews with the person in
charge of the Dengue Hemorrhagic Fever Eradication and
Control program at the Sememi Health Center.

Process on the dengue hemorrhagic fever eradication
and control program at Sememi public health center

Adult mosquito vectors are controlled using fogging in
accordance with the DHF control manual. Several factors indi-
cate suitability, including reports of dengue sufferers from hos-
pitals/PHC, PHC officers conducting Epidemiological
Research in the environment where dengue sufferers live within
one week before, if a fever sufferer is found without a clear
cause, a Tourniquet test is performed, a larvae examination is
conducted in a house/building located 100 meters from the
patient’s residence, and reporting the results of Epidemiological
Research to the Health Office.12

The mosquito larvae vector control activities at the Sememi
Health Center are not qualified because they do not carry out
activities completely, namely their implementation, which is
not carried out on a weekly basis during the pandemic. The
material presented in the health counseling by the Sememi
Health Center is in accordance with the guidelines for control-
ling dengue fever, according to the results of the evaluation of
health counseling activities at the PHC. The material discusses
the regional dengue fever situation as well as efforts to prevent
dengue fever independently.

Due to work time constraints during the pandemic, the PHC
did not monitor and evaluate the results of the Dengue
Hemorrhagic Fever Eradication and Control program in 2020,
according to the results of the Evaluation of Monitoring and
Evaluation Activities at the PHC. In monitoring and evaluation
activities, the Sememi Health Center only recapitulates the
results of Jumantik cadres’ examination of larvae and reports
the results to the City Health Office once a month.

Output on the P2DBD at Sememi public health center
The output variables in this study are the larva-free number

and the incidence of dengue fever in the Sememi health center
work area. The larva-free number in the Sememi PHC Working
Area in 2020 has met the standard (>95%). Based on the results
of interviews with the person in charge of the Dengue
Hemorrhagic Fever Eradication and Control program, in May -
June, no inspection of larvae to residents’ homes was carried
out due to the COVID-19 pandemic which required residents to
limit associations in eradicating the chain of transmission. The
incidence of Dengue Hemorrhagic Fever in the Sememi PHC
Working Area shows that there was a decrease in dengue cases
at the Sememi Health Center in 2019-2020.
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Discussion
Input on the dengue hemorrhagic fever eradication and
control program
Man (human resources) on dengue hemorrhagic fever eradica-
tion and control program

According to the evaluation findings, the human resources
(man) in the Dengue Hemorrhagic Fever Eradication and
Control program at the Sememi Health Center who met the
requirements were variables in quantity and level of education
of the person in charge of the Dengue Hemorrhagic Fever
Eradication and Control program. Those who are not qualified
are affected by training and workload. The quantity of Dengue
Hemorrhagic Fever Eradication and Control program managers
has met the requirements with one officer, according to the
results of the evaluation of the quantity of Dengue Hemorrhagic
Fever Eradication and Control program implementing officers.
However, there is an unqualified workload in terms of quality
because, in addition to being the person in charge of the Control
of Dengue Hemorrhagic Fever program under the responsibility
of the head of Disease Prevention and Control, he is also the
head of sanitation at the Sememi Health Center. Workload,
according to Minister of Home Affairs Regulation No. 12 of
2008, is the amount of work that must be carried out by a posi-
tion / organizational unit and is the result of a multiplication of
work volume and time norms. 13 A program’s responsibility is an
external factor that influences workload. 14 Employee workload
will increase if employees are given more responsibility without
increasing their workload. 15 The education level variable, the
Control of Dengue Hemorrhagic Fever program implementation
officers demonstrate that they have met the D3 Health of study
program’s minimum requirements. The education requirements
of Control of Dengue Hemorrhagic Fever officers are regulated
in the Regulation of the Minister of Health of the Republic of
Indonesia number 83 of 2019 concerning Registration of Health
Workers, which states that health workers are anyone who
devotes themselves to the health sector and has knowledge and
/ or skills gained through education in the health sector, which
for certain types requires authority to carry out health efforts.16

Previous research has shown that education level has a positive
influence on performance, implying that the higher the level of
education obtained, the better the performance.17 Officers with a
high level of education will also have more knowledge and
skills.18 The training evaluation results revealed that the Dengue
Hemorrhagic Fever Eradication and Control program implementa-
tion officers were not qualified because there had been no training
in the previous year. According to the findings of interviews with
officers implementing the Dengue Hemorrhagic Fever Eradication
and Control program at the Sememi Health Center, he last received
training from the Surabaya City Health Office in 2010. This study
found that training has a positive and significant impact on medical
personnel performance.19 This means that the more training a med-
ical professional receives, the better their performance. According
to this statement, training should be conducted on a regular basis to
broaden the knowledge, attitudes, and skills of officers implement-
ing the Dengue Hemorrhagic Fever Eradication and Control pro-
gram. Training methods must also be considered considering the
organization’s work environment and goals. A successful organiza-
tion invests in training more than any other organization.20

Money (funds) in the dengue hemorrhagic fever eradication
and control program

The Sememi Health Center’s evaluation of the source of

funds and allocation of funds met the requirements, namely the
availability of sources of funds and the use of funds in accor-
dance with the plan. According to the findings of interviews
with Dengue Hemorrhagic Fever Eradication and Control pro-
gram implementation officers, the funds obtained came from
the Health Operational Assistance for counseling implementa-
tion and the Regional Income and Expenditure Budget for other
dengue fever eradication activities. However, during the
COVID-19 pandemic, Health Operational Assistance funds
obtained from the Surabaya City Health Office were diverted
for COVID-19 management, resulting in no counseling imple-
mentation that year. The funds obtained are sufficient for the
program’s implementation in 2020.

The COVID-19 pandemic has an impact on the source of
funds for the implementation of the Dengue Hemorrhagic Fever
Eradication and Control program by diverting Health
Operational Assistance funds for dealing with COVID-19, pre-
venting community counseling from being implemented.
Furthermore, the implementation of flick checks performed by
Jumantik cadres every week is not carried out, resulting in an
expenditure of funds of Rp. 28,200 / cadre for each activity to
be zero. This is one of the reasons for the surplus funds for the
Dengue Hemorrhagic Fever Eradication and Control program.
The PHC accounts for the funds spent by carrying out activities
that have been approved with the assistance of one officer.

Machine (tool) in the dengue hemorrhagic fever eradication
and control program

The evaluation of the fogging activity machine did not meet
the requirements because it lacked a four-wheeled vehicle. In
fact, the Dengue Hemorrhagic Fever Control Module explains
that each piece of equipment required serves a specific purpose.
Officers’ 2-wheeled vehicles are currently used to transport fog-
ging tools and materials. This will make mobilizing officers to
the operation site with an area of 23.76 km2 more difficult, as
well as increasing the workload of fogging officers in carrying
out their duties. Furthermore, transporting large and numerous
tools and materials with a two-wheeled vehicle risks the tools
and materials falling, causing accident officers to inflict physi-
cal, material, and even death losses.

The Dengue Hemorrhagic Fever Eradication and Control
program’s implementation officer at Sememi PHC performs
maintenance in accordance with standard operating procedures
(SOP), namely cleaning the equipment after fogging implemen-
tation. The Surabaya City Health Office provides all fogging
equipment at the PHC but cleaning the fogging tool with a car-
buretor cleaner requires a budget from the program’s coordina-
tor. Tools for program implementation are critical in assisting
the activity officer in completing his task. The completeness of
the officers’ equipment will increase their work motivation and
productivity. Officers’ motivation and productivity will suffer
because of a lack of equipment.21,22

Material in the dengue hemorrhagic fever eradication and con-
trol program

The results of the evaluation of the materials used in the
implementation of fogging and sowing of larvicide powder
have met the requirements. In the implementation of fogging
the insecticide used is alphacypermethrin (Fendona 30 EC).
The use of the insecticide aphacypermethrin 30 EC at a dose of
75 ml / ha can make mosquitoes faint / die by 79.2% in 30 min-
utes, most in malathion by 100%.23 Similar studies have been
conducted by Vitylingam, that the use of fendona to lower the
number of larvae can be effective on the 11th day equal to the
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use of malathion.24 Although the use of malathion is more dead-
ly to the Aedes mosquito vector than the use of fendona, it is
necessary to rotate in the use of malathion or other insecticides
so as not to cause resistance to mosquito vectors. This is
because according to WHO (2012) resistance occurs when the
vector cannot be killed by a standard dose of insecticide or is
able to avoid contact with insecticides through evolutionary
phenomena.25 Sememi PHC rotates insecticides once every 5
years and before using fendona, the insecticide used is 95%
malathion.

Method in the dengue hemorrhagic fever eradication and con-
trol program

The evaluation results for the instructions/guidelines in the
implementation of the P2DBD program show that the Sememi
Health Center already has all standards-compliant guidelines.
The guidelines are the Circular Letter of the Mayor of Surabaya
number 443 of 2020 concerning the Vigilance of Dengue
Hemorrhagic Fever (DHF) outbreaks and the Indonesian Dengue
Fever Control Guidelines. In addition, the Surabaya City Health
Office provides promotional materials in the form of DHF
leaflets and DHF posters. Based on the results of interviews with
Jumantik cadres, DHF posters and leaflets are distributed by the
PHC once a year to make it easier for Jumantik cadres to convey
messages related to dengue management by distributing them in
every activity formed through consensus meetings in the village,
namely Posyandu (integrated service post) for toddlers and the
elderly during larvae checks every week.

Market in the dengue hemorrhagic fever eradication and con-
trol program

The PHC’s Dengue Hemorrhagic Fever Eradication and
Control Program has four urban villages as its working area.
However, the activity’s target has its own specifications
because, during program implementation, it must be right on
target in terms of the program’s effectiveness and efficiency.
The target activities in the Dengue Hemorrhagic Fever
Eradication and Control program mentioned in this study are
fogging activities, mosquito net eradication, and health coun-
seling.

The evaluation of the fogging implementation target reveals
that it is in accordance with the standards, namely dengue suf-
ferers and surrounding houses/buildings within a radius of 200
meters. According to the findings of interviews with Jumantik
cadres, the target of fogging is a radius of 200 meters from DHF
patients, as proven by laboratory results from hospitals. This is
beneficial in fogging implementation because Jumantik cadres
can supervise fogging officers during the spraying process.

Evaluations of the mosquito net eradication targets show
that they are in accordance with the standards, namely all places
that have the potential to reduce Aedes aegypti mosquitoes both
inside and outside the house. According to the findings of inter-
views with Jumantik cadres, the targets of mosquito net eradi-
cation driving are bathroom tubs, flower vases, buckets, and
containers that can be filled with water.

The evaluation of the target of counseling activities demon-
strates that they have met the requirements, namely all residents
in the PHC work area. According to Article 28 H paragraph (1)
of the 1945 Constitution and Law No. 36 of 2009, everyone has
the right to a prosperous life in birth and mind, as well as the
right to health care. This can be interpreted as the government
regulating that all citizens, regardless of status, are entitled to
health services, particularly counseling to gain insights into
dengue management.

Processes in the dengue hemorrhagic fever eradication
and control program
Adult mosquito vector control

The evaluation of adult mosquito vector control (fogging)
results shows that the PHC carried out fogging in accordance
with the operational standard for fogging implementation pro-
cedures. According to the findings of interviews with Dengue
Hemorrhagic Fever Eradication and Control program imple-
mentation officers and Jumantik cadres, even though the
COVID-19 pandemic caused crowd restrictions, if there are
cases and the results of epidemiological investigations are pos-
itive, PHC still carry out fogging to reduce dengue disease
spread. Adult mosquito vector control at the Sememi Health
Center is effective, and it should be maintained. If the results of
officers’ epidemiological control are positive, fogging activities
must be carried out. Fogging officers are required to follow
health protocols and encourage the public to do the same during
spraying so that they can still handle dengue cases with a low
risk of COVID-19 transmission.

Mosquito larva vector control
Based on the findings of the evaluation related to the mobi-

lization of mosquito net eradication, they continue to fall short
of the requirements for carrying out these activities, namely not
observing all water media, particularly in the community’s
homes, and not doing so on a weekly basis. This is due to the
impact of the COVID-19 pandemic, which has prompted the
government to urge the public to limit crowd activities to break
the chain of transmission of the COVID-19 virus.

According to the findings of interviews with Jumantik
cadres, many residents refused to have their homes checked for
the presence of larvae for fear of the examiner becoming infect-
ed with COVID-19 and contracting the disease. Furthermore,
the frequency of driving activities for mosquito net eradication
has been reduced from four times per month to two times per
month. The City Health Office determined that mosquito net
eradication should be suspended from May to July to reduce the
incidence of disease caused by the COVID-19 virus in
Surabaya. Furthermore, the COVID-19 pandemic has an impact
on regular meetings in each sub-sub district to discuss mosquito
net eradication. This can be overcome through PHC, which is
normally done in person, but during the COVID-19 pandemic,
it is done online or through a WhatsApp group.

Sememi PHC’s innovation in driving PSN in 2019 is
gogonlevi (barrel roll, lavenderization, and fishzation). The bar-
rel roll in question is a cleaning activity for the barrel, which
has the potential to become a mosquito breeding ground.
Lavenderization (mass lavender planting) is the practice of
planting lavender plants in front of people’s homes to repel
mosquitos. Several lavender plant studies concluded that laven-
der plants are effective at repelling mosquitoes within 5 min-
utes.26 Meanwhile, fishzation (mass fish raising) is the practice
of delivering betta fish to residents’ homes so that they can con-
sume mosquito larvae.

Counseling activities were found to be ineligible after an
evaluation because the PHC did not provide counseling to the
community in 2020. The COVID-19 pandemic prevents crowd
activities from breaking the chain of disease transmission.
Furthermore, funds obtained from the Health Operational
Assistance fund for the implementation of counseling were
diverted to overcome COVID-19.

Monitoring and evaluation activities
In this study, monitoring and evaluation activities are part of
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the components of the Dengue Hemorrhagic Fever Eradication
and Control program process with the implementation of mon-
itoring and evaluation every 3 months of PHC by the District /
City Health Office, there is a recapitulation of the results of the
larvae examination by Jumantik on the Dengue Hemorrhagic
Fever Eradication and Control program implementation offi-
cers, then the PHC reports the results to the District / City
Health Office.

The results of the evaluation of monitoring and evaluation
activities show that the implementation is not qualified. Based
on the results of interviews with Dengue Hemorrhagic Fever
Eradication and Control program implementation officers, in
2020 there were no monitoring and evaluation activities by the
Surabaya City Health Office at the PHC. This is due to the
occurrence of the COVID-19 outbreak in Surabaya which is the
focus to be considered. The COVID-19 outbreak in Surabaya is
a top priority at the Surabaya City Health Office so that all
resources are deployed to solve the problem.27

Output in the dengue hemorrhagic fever eradication
and control program
Larva-free numbers

Based on the results of the evaluation of the Larva-Free
Number in 2020 in the work area of the Sememi Health Center,
it has met the 95% standard. Although overall the Sememi PHC
area has met the standards, there is one village that still does not
meet the 95% standard in 2020, namely Sememi village.
According to the Dengue Hemorrhagic Fever Eradication and
Control program implementation officer, the low achievement
of the Larva-Free Number in Sememi village was caused by the
total population density in the village as many as 38,547 people
with an insufficient number of Jumantik cadres of only 345
cadres.4 In addition, it was also caused by counseling that was
not carried out during the COVID-L 9 pandemic due to crowd
restrictions and funds from the Health Operational Assistance
fund which were diverted to COVID-19 mitigation. Dengue
control cannot be carried out by one party alone but there must
be collaboration between the government and the community.
Community empowerment in dengue control is important to be
carried out to build programs with the community. 28

Incidence of dengue hemorrhagic fever
In 2020, the number of dengue fever cases in Sememi

Health Center was 13. This reduced dengue cases in Sememi
Health Center by 8 cases in 2019. Based on the results of the
DHF morbidity assessment, it met the requirements. The results
of the process evaluation show that the introduction of
mosquito nets, advice and activities on monitoring and evalua-
tion still do not exist, but there were only 13 cases of dengue
compared to 2019.29 This is related to the policy introduced in
2019. To reduce the mobility of the population during the
COVID-19 pandemic, the government recommended that all
activities, both study and work, be done at home. 

Population mobility is a factor that can affect the spread of
dengue. Residents who leave the city have a 17-fold increased
risk of dengue compared to residents who do not leave the
city.23,30 Aedes aegypti mosquitoes are not only found in the
home, but public places frequented by residents, such as chil-
dren playing around the house and used bottles, are places
where Aedes aegypti mosquitoes are needed. 31

Evaluation of inputs, processes, and outputs in dengue
hemorrhagic fever eradication and control program

The results of the overall evaluation of inputs, processes

and outputs show that the implementation of the Dengue
Hemorrhagic Fever Elimination and Control Program in
Sememi Health Center is good, but the process variables are
still relatively incomplete. This is due to external issues, namely
the COVID-19 pandemic, which has caused some operations to
be suspended. 

The COVID-19 pandemic has prompted the government to
issue policies to limit crowd activities to break the chain of
transmission of disease caused by the COVID-19 virus. All
agencies are prioritizing the resolution of the outbreaks of
COVID-19 because the disease has not yet found an adequate
treatment.

Conclusions
The input variables in the Dengue Hemorrhagic Fever

Eradication and Control program at the Sememi Health Center are
overall good and in accordance with the minimum standards that
must be owned.

The process variables in the Dengue Hemorrhagic Fever
Eradication and Control program at Sememi PHC showed subop-
timal results in its implementation, both in the eradication of
mosquito nets mobilization activities, counseling, monitoring, and
evaluation activities.

The output variables in the Dengue Hemorrhagic Fever
Eradication and Control program at the Sememi Health Center
generally showed good results, due to the policy of limiting mobil-
ity during the pandemic to minimize the transmission of dengue
fever.

The COVID-19 pandemic has had a significant impact on the
implementation of the Dengue Hemorrhagic Fever Elimination
and Control Program at the Sememi Health Center. These effects
include advisory products to deal with COVID-19 cases, imple-
mentation of PSN mobilization, counseling, monitoring and eval-
uation that cannot be done to prevent the crowd from spreading
COVID-19.
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