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The surveillance system is a source of information for policymaker to
address the dengue outbreak. However, there was a lack of information on
the effectiveness of the dengue surveillance system in reporting the
outbreak. This study aims to assess dengue surveillance activities in Bantul
District, Special Region of Yogyakarta, Indonesia, one of the districts with a
high burden of dengue, to provide information on current effectiveness and
need assessment for further improvement for dengue surveillance system.
This qualitative study was conducted in Bantul District, Special Region of
Yogyakarta. The assessment approach was based on the input-process-
output-outcome (IPOO) model. The study participants were selected based
on purposive sampling. Data were collected through interviews. Eight
program holder surveillance were interviewed based on the interview guide.
The surveillance system in Bantul Regency already utilizes electronic
reporting. Reporting cases of dengue uses the system for surveillance of
outbreak events (SISKLB). Analysis and interpretation are done to monitor
progress in cases. The follow-up evaluation cases is vector control to prevent
the spread of the case. The incidence of dengue is still higher than the
national rate. The case fatality rate (CFR) for dengue is <1%; CFR has hit its
target. The larvae-free rate hasn't reached its target yet. Optimizing
electronic reporting can improve the quality of information used as a
reference in decision-making. SISKLB was created for timely reporting and
monitoring of dengue cases. Monitoring available data laboratory can be
used as a quick response to take action to prevent an increase in cases.
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1. INTRODUCTION

Dengue hemorrhagic fever has been a public health problem for the last twenty years [1]. More than
100 tropical and non-tropical countries have reported dengue cases, and Europe and the United States have
reported dengue cases [2]. Southeast Asia has many dengue cases, accounting for almost half the global
burden of dengue [3]. Symptoms of dengue infection can range from mild to severe, from asymptomatic to
dengue hemorrhagic fever and dengue shock syndrome [4]. These manifestations partially require
hospitalization. Hospitalization is an economic burden that the government bears [5]. The increased cases of
dengue have an impact on socioeconomics. The number of hospital days is the proxy for societal impact
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because it implies school/work absenteeism. The economic impact is direct and indirect costs associated with
hospitalized and ambulatory dengue cases [2]. Indonesia is number two of the 30 countries with the most
dengue cases [3].

The Special Region of Yogyakarta (DIY) is a dengue-endemic area. The incidence of dengue cases
in four districts and cities in DIY in 2020 was all higher than the national target of 49/100 thousand
population. In 2020, DIY became the third province with the highest dengue fever incidence rate in
Indonesia, namely 93.2 per 100,000 population [6]. Most dengue cases in DI'Ycome from Bantul Regency
[7]. Bantul Regency has the highest cases with an incidence rate of 128 per 100,000 population in 2020.
During the last five years, the incidence of dengue has fluctuated, but Bantul Regency is still the area with
the highest DIY cases [8]. Continuous data collection, analysis, interpretation, and information dissemination
are surveillance activities [9]. The recording of dengue haemoragic fever (DHF) sufferers in Indonesia was
collected with a passive surveillance system. Reporting is done from the health center level to the city or
district health office and compiled at the health center [10]. An ongoing surveillance system must provide
information that can be used as a reference in policy-making by stakeholder [11]. Public health monitoring
systems analyze large data sets to look for patterns or trends that can help with disease control or prevention
in the long run. The evaluation of the dengue surveillance system is a crucial task to guarantee proper disease
surveillance [12]. Policymakers should take immediate precautions if surveillance data shows an increase in
cases. This is badly needed in disease control. The fructuated incidence of dengue in the district helps make a
question mark on how the surveillance system runs. The surveillance system in Bantul Regency needs
assessment to determine the policy implemented. This article aims to analyze dengue surveillance activities
running in Bantul District, DIY, Indonesia.

2. METHOD

This research uses a qualitative design with a needs assessment approach based on the model for
public health administration, the input-process-output-outcome (IPOO) model [13] of the dengue surveillance
system in Bantul Regency. Assessment in this study was carried out on inputs, processes, and outputs. Input,
process, output, and outcome consist of several components. The input stage included health resources, such
as medical and health institutions and health workers. The process stage, also called activities, refers
explicitly to public health management; the output stage reflects the results of public health’s input and
process stages, which can be necessary for public health evaluation within governments. Finally, the outcome
stage reflects the customers’ evaluation, such as whether they are satisfied with the public health services
delivered. In this study, the outcome of the Surveillance system is quality of life in the community. The
community’s quality of life is a big part of the research, so researchers cannot do it simultaneously. This is
one of the weaknesses of this research, so the researcher has yet to assess the outcome.

Informants in the study were selected based on purposive sampling. Primary health centers with a high
incidence of dengue were selected as a source of information. The criteria for inclusion in this study is the
dengue program holder in the region with a high incidence of dengue in the Bantul District. Informants from the
health office act as triangulation informants to ensure the quality of the data obtained. The exclusion criterion is
that the informant is unwilling to be interviewed. Data collection was carried out by interview. Interviews were
conducted with the informer using an interview guide. Seven out of twenty-seven dengue program holders at the
(PHCs) and one person at the health office were informants of this study as shown in Table 1.

Table 1. Characteristic informers of in-depth interview
No of informants Sex Age (y)  Education level  Work experience (y)

PHC 1 Female 51 Associate degree 3
PHC 2 Female 42 Associate degree 5
PHC 3 Female 35 Bachelor 25
PHC 4 Male 47 Associate degree 6
PHC5 Male 45 Associate degree 4
PHC 6 Female 27 Associate degree 3
PHC 7 Male 46 Bachelor 21
HO Female 51 Bachelor 27

Note: PHC: primary healthcare; HO: health office

The number of informants used is based on the saturation of the data obtained. Audio recording was
used for data collection. The results of the interviews were transcribed, and a qualitative analysis was carried
out based on the theme. The first step in the qualitative analysis is from the transcript results then the coding
is carried out. The same coding is grouped by category according to the research objectives. Assessment of
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surveillance activities in the Bantul District based on input approach, process, and output. The theme given to
the input is staff availability, infrastructure, and available budget allocation. Based on the process obtained
thema, data reporting processes, processing data, presentations, information dissemination, and evaluation.
Based on the outputs, it is dengue rate incident, case fatality rate (CFR), and free larva rate compared to the
national target. The analysis results of interviews with health center program holders and the health office
obtained the following themes in Table 2. The research has been approved by the Ahmad Dahlan University
ethics committee with etic approval number 012111081.

Table 2. Key finding theme in-depth interview

Frame area

No discussion Coding Key findings theme
1 Input

Human resources Education Auvailability of staff
Dual task Training
Length of work
Training

Infrastructure Vehicle Availability of supporting equipment
Ownership
Equipment condition

Provision of Source budget Source of budget and adequacy

budget Utilization
Sufficiency

2 Process

Data collection Case reporting, data source
Epidemiological investigation
epidemiological investigations
Reporting, dengue diagnosis, epidemiological investigation officer,
transmission, accuracy of report, follow-up epidemiological
investigation

Data reporting process and follow-

criteria, prevention, conducted up of dengue cases.

Data processing
Data analysis

Data type, data benefits, processing time
Presentation of data, case increase. factor affecting

Data processing
Data presentation

Information Dissemination of information, information targets, information Information dissemination

dissemination content, dissemination method

Feedback Feedback, evaluation Evaluation for decision making.

3 Output

Incident rate Cases monitoring, national targets cases. Incidence rate dengue in Bantul
higher national target

CFR Follow-up in case of death, achievement targets, death case CFR dengue in Bantul District has
reached the nationally target

Free larva index Monitoring free larva index, improvement efforts free larva index, The free larvae rate in Bantul has

reporting application not yet reached its national target
3. RESULTS AND DISCUSSION

Informants in this study consisted of seven officers responsible for the dengue program at the
primary healthcare (PHC) level and one staff holding the program from the health office. Almost all
informants are female. According to work experience, the informant worked mostly for less than ten years,
but some worked for more than twenty years. Based on education level, most have an Associate degree.
Table 1 shows the information on the characteristics of the informants of this study. Dengue surveillance
activities running in the Bantul District were assessed qualitatively. An in-depth interview was performed
with the holders of the dengue program. From the in-depth interviews, we also identified themes that were
classified into input, process, and output presented as follows.

3.1. Input

Qualitative interviews with officers holding the dengue program at the primary health centers
obtained the following results. Dengue hemorrhagic fever in the surveillance system at the health office and
primary health centers is the responsibility of one of the staff as the holder of the dengue program. Each
health center already has dengue program holders. However, apart from managing the dengue program,
other programs must be handled by the same officer. Apart from that, to carry out the obligations of the
dengue program, there are still officers who have never received training related to dengue surveillance
activities.

“Actually, I'm (an) extra in the dengue program. I’'m sanitary. Sanitation work has nothing to do
with dengue. Because of the lack of human resources, it is a double job.” (PHC 7)
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The public health center has facilities and infrastructure available to support program activities.
Available computers are used together. Nothing specific for one program. Telecommunications equipment
and vehicles for officers use private property to carry out their duties. This condition is not an obstacle in
carrying out its obligations.

“Laptop, cell phone, vehicle, and my private property. The public health center has a computer; you
can use it if you want to borrow it, but it is not a specialized facility for dengue programmers.”
(PHC 3)

Based on budget availability, for dengue program activities, the budget comes from health
operational assistance (BOK) funds used for vector control activities and cadre meetings. Based on the
adequacy of the budget, the program holder declares that the budget is sufficient and adjusted according to
the planned activities.

“If there is funding from the BOK, it's for meetings.” (PHC 4)

3.2. Process

The assessment process of the surveillance activities carried out during the collection process,
processing, analysis, and interpretation of data regularly and continuously, and then the dissemination of
information to units that need to be able to take action and prevent disease. Reporting dengue cases uses an
information system for surveillance of outbreak events (SISKLB) for dengue. This system is an electronic
information system developed in the Bantul District office. Every health service, primary health center, and
hospital in Bantul Regency can access this system. This system has been used since 2020. Health services in
the Bantul District can enter patient information directly into this system using separate access keys from
each health service.

Dengue patients treated at the hospital will be reported using SISKLB, which hospitals in the Bantul
District access. For patients domiciled in Bantul District treated outside Bantul District, reports of hospital's
early vigilance (KDRS) dengue will be sent to the health office. Health service officers will carry out patient
input. Report dengue infection cases only dengue patients who were hospitalized. Patients diagnosed with
dengue at public health centers have not been reported in the SISKLB system.

“Reports from the hospital, from the KDRS. ”(PHC 1)

Communication between dengue program holders, the health office, and the public health center is
more accessible by WhatsApp group (WAG). If a patient with DHF were treated at a hospital, WAG
provides information on KDRS. The presence of WAG can be immediately followed up by conducting
epidemiological investigations in the affected area. The results of the investigation can be input into SISKLB.

“Yes, put in every case. It goes straight to SISKLB, and so does the epidemiology
investigation.”(PHC 2)

The existence of DHF sufferers has then carried out epidemiological investigation in the patient’s
area, which public health center officers carry out. Epidemiology research is done on patients who are
diagnosed with DHF. Fogging was conducted if the result was positive in investigation epidemiology.
Positive results from the epidemiological investigation indicate local contagion or many cases of dengue in
the sufferer area. Fogging is carried out by officers from the health office in collaboration with the public
health center and local community leaders. Fogging activities are carried out once in each area where local
transmission is found. If the investigated epidemiology results are negative, the vector control
recommendations are still implemented.

“From the SIS KLB, all of this has appeared, in total, starting from the address. We will investigate
epidemiologic only DHF diagnoses, but if not DHF, we don 't investigate.” (PHC 7)

Reporting DHF patients in Bantul District has been done using SISKLB dengue. Data processing
activities in SISKLB are already available in the system so that officers can view dengue patient data by
region. This monitoring is used to determine the control program to be performed. Officers have been
monitoring the dengue transmission season. They used monitoring as a reference in carrying out prevention
during the transmission season and mobilizing the community to carry out vector control before the rainy
season. Refresh information related to dengue has been made to increase knowledge for officers and health
cadres. Health promotion for the community continuously builds awareness and community participation in
good behavior.
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3.3. Output

The calculation of the incident rate, CFR, and larvae-free rate the health office programmer has
analyzed each year. The incident rate in Bantul District from 2016 has increased, and in 2017-2018
decreased, but in 2019 and 2022, it increased again. If we look at the national target, the expected DHF
incidence rate is <49/100,000 population, so the DHF incidence rate in Bantul District is still higher than the
national target-description of incident dengue hemorrhagic fever in Bantul District in 2016-2022 as shown in
Figure 1. The trend of DHF cases from 2016-2018 has decreased but increased again in 2019. During the
COVID-19 pandemic, 2020 and 2021 declined and experienced an increase again in 2022 [14], [15].
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Figure 1. Incident rate and CFR dengue hemorrhagic fever in Bantul District in 2016-2022
Source: Secondary data from the Bantul District Health Office

Based on the national target, the dengue CFR is <1%, and the CFR in Bantul District has reached
the national target. Even so, there are still cases of death due to DHF in Bantul District. The national target
for larvae-free rates is more than 95%, but the achievement rate in Bantul District is still less than 95%.
Vectors were observed during an epidemiological investigation and reported to the system SISKLB in any
case of DHF. However, there is a particular reporting system associated with vector density. The vector
reporting systems nationwide use surveillance systems vectors and disease-carrying animals (SILANTOR).
SILATOR reporting is done every month. SILANTOR is used to record the density of vectors for dengue and
malaria. Several public health centers stated that they had reported vector monitoring every month. During
the pandemic, they did not regularly report monitoring larvae.

“If it is included in SISKLB, every time there is a case. But if SILANTOR happens once a month.”
(PHC2)

Our study found that most dengue program holders had multiple responsibilities, so officers were
overworked. This excessive load makes the program implemented not optimal, but the surveillance systems
have been backed up by electronic reporting. Systems are accessible both to hospitals and primary health care
in the territory of Bantul District. In Maldives, Surveillance officers also experience this condition [16]. In
addition, the staff's ability must supported by training to improve the capabilities and responsibilities that
must be carried [16]. The electronic system (SISKLB) report used in Bantul Regency is an advantage of the
existing surveillance system compared to other areas, which still use paper as their reporting system. SISKLB
can be accessed every time. That can immediately be monitored at the public health center and health office
levels. The use of electronic reports is recommended [17]. Budget electronic reporting is affordable and can
be implemented nationwide [18]. Electronic reporting from research in Nigeria shows that surveillance
reporting can increase precision and completeness [19]. Electronic reporting enables health services to
monitor the increase in cases, which can be used to prompt action for prevention. Good precision enables
public health authorities to be more effective in protecting and promoting public health. Thus, public health
surveillance is essential to public health practice [20]. Base data for SISKLB in dengue is hospitalized cases
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that can cause a late response. The case files that were monitored only those hospitalized for dengue cases
resulted in a lack of sensitivity to surveillance. Not all cases of infection with dengue need hospitalization.
Most dengue fever infections are just dengue fever and can heal independently without complications [21].
Dengue surveillance can be improved with early detection of dengue cases with diagnostics NS1.

Besides that, the results of epidemiological investigations have been integrated into SISKLB.
Preventive measures can be taken immediately in areas with dengue cases. In a previous study, vector control
was carried out as soon as possible after discovering that a dengue patient can reduce the possibility of
transmission by up to 90%. It is necessary to detect cases as early as possible and follow up with control as
soon as possible to prevent an epidemic from occurring [22]. Control can be carried out with an integrated
vector control strategy using chemical and non-chemical strategies [23].

Even though the Bantul District has used electronic reporting for dengue, it can still not suppress the
case of dengue. The prevalence of DHF in the Bantul District is still experiencing fluctuations. Nationally,
the incidence of DHF in Indonesia is still a public health problem. The trend of dengue cases in Indonesia is
similar to Brazil’s, which has increased in recent decades [2]. Many factors are associated with the
occurrence of dengue fever. Some research indicates there is a seasonal link to the occurrence of dengue
fever [24]. Other factors that promoted the incidence of dengue fever include social-ecological habitats
associated with mosquito density [25]. In our study, the officials took precautions by moving the public to
conduct vector control before monsoon season. However, it still show no significant results, requiring all
community involvement to participate actively in vector control [26]. Educating the public was necessary to
improve knowledge and good practice in preventing dengue. Television, radio, and other social media can
promote communication about dengue [27]. Providing messages on the risk of dengue fever and health
promotion can increase prevention behavior [28].

The high number of dengue cases is an implication on the state's economic burden. The financial
burden incurred by the state in the Yogyakarta region could reach 51 million dollars in 2015 [29]. Bantul
Regency is the most significant contributor to dengue cases in the DIY. The dengue cases recorded in
SISKLB are based on hospitalized patients. This condition needs early detection for dengue cases.
Laboratory tests to support the diagnosis are required. The use of NS1 can be an alternative diagnosis that has
high sensitivity [30]. The sensitivity and specification of several NS1 diagnostic rapid tests indicate good
results so that they can be used as equipment for dengue screening [31]. Examination with NS1 has high
sensitivity on the third day after the onset of fever [32]. Previous research indicated NS1 was detected in the
blood from the first day until day 18 after the onset of symptoms [33]. Based on this study, we recommend an
NS1 use of a first-level healthcare facility to screen for dengue suspects. Next, reporting on the SISKLB of
all infected suspects is used as a reference in the prevention of the increase in cases of dengue. The electronic
reporting system supported by the early detection of dengue cases will strengthen the surveillance system.

Vector to determine the risk of dengue infection by larva or pupa stage monitoring in containers
inside and outside the home. Indonesia aims at the risk of dengue infection if the free larva rate is less than
95%. Vector density can be seen by the breteau index (BI), container index (Cl), house index (HI), and pupae
per person index (PPI). Levels of risk for dengue transmission: low (HI<0.1%), medium (HI 0.1%-5%), and
high (HI>5%) [34]. Monitoring dengue virus in an adult mosquito can be used as early detecting hazardous
area for dengue transmission [35]. The surveillance systems’ vectors and disease-carrying animals
(SILATOR) can be used to monitor hazardous areas. System SISKLB and SILATOR in the Bantul District
can support the dengue surveillance system in the Bantul District. Data availability in both systems can help
stakeholders take appropriate precautionary measures. It needs to be aware of all the elements involved in the
surveillance system of both governments and communities to try to prevent the occurrence of dengue.

This research only assesses the dengue surveillance system qualitatively. Quantitative analysis, like
data quality needs to be asses. Data quality to assess completeness and validity in public health surveillance.
This is a limitation in this research. It is necessary to assess the quality of data obtained on SISKLB for
further research.

4. CONCLUSION

The dengue fever surveillance system running in Bantul District needs the use of optimized
electronic reporting. Optimizing electronic reporting with laboratory detection in primary health care can
improve the quality of information used as a reference in decision-making. Laboratory detection with NS1
rapid tests can detect dengue in the early phase. SISKLB was created to report and monitor dengue cases on
time. Monitoring available data laboratory can be used as a quick response to take action to prevent an
increase in cases.

Int J Public Health Sci, Vol. 14, No. 1, March 2025: 19-26



Int J Public Health Sci ISSN: 2252-8806 a 25

ACKNOWLEDGEMENTS

Author thanks to the Bantul District Health Office and the Community Health Center in Bantul

District for providing an opportunity for this research.

REFERENCES

[1]  D.J. Gubler, “The global emergence/resurgence of arboviral diseases as public health problems,” Archives of Medical Research,
vol. 33, no. 4, pp. 330-342, 2002, doi: 10.1016/S0188-4409(02)00378-8.

[2] J.B.S. Junior, E. Massad, A. Lobao-Neto, R. Kastner, L. Oliver, and E. Gallagher, “Epidemiology and costs of dengue in Brazil:
a systematic literature review,” International Journal of Infectious Diseases, vol. 122, pp. 521-528, 2022, doi:
10.1016/j.ijid.2022.06.050.

[31 World Health Organization (WHO), “Dengue in the South-East Asia,” World Health Organization (WHO), 2023.
https://www.who.int/southeastasia/health-topics/dengue-and-severe-dengue (accessed Jan. 30, 2023).

[4] W. H. Wang et al., “Dengue hemorrhagic fever-a systemic literature review of current perspectives on pathogenesis, prevention and
control,” Journal of Microbiology, Immunology and Infection, vol. 53, no. 6, pp. 963-978, 2020, doi: 10.1016/j.jmii.2020.03.007.

[5] H. C. Stahl et al., “Cost of dengue outbreaks: literature review and country case studies,” BMC Public Health, vol. 13, no. 1,
p. 1048, 2013, doi: 10.1186/1471-2458-13-1048.

[6] Ministry of Health Indonesian, Indonesian health profile 2020 (in Indonesian: Profil kesehatan Indonesia 2020). Jakarta: Ministry
of Health of the Republic of Indonesia, 2021.

[71  Yogyakarta Special Regional Health Service, Health profile of D.l. Yogyakarta in 2018 (in Indonesian: Profil kesehatan D.l.
Yogyakarta Tahun 2018). Yogyakarta: Yogyakarta Special Regional Health Service, 2019.

[8] Bantul District Health Service, Bantul District health profile 2020 (in Indonesian: Profil kesehatan Kabupaten Bantul tahun
2020). Bantul: Bantul District Health Service, 2021.

[9]1 S. L. Groseclose and D. L. Buckeridge, “Public health surveillance systems: recent advances in their use and evaluation,” Annual
Review of Public Health, vol. 38, pp. 57—79, 2017, doi: 10.1146/annurev-publhealth-031816-044348.

[10] T. Y. M. Wahyono et al., “Indonesian dengue burden estimates: review of evidence by an expert panel,” Epidemiology and
Infection, vol. 145, no. 11, pp. 2324-2329, 2017, doi: 10.1017/S0950268817001030.

[11] M. E. W. P. Nsubuga, “Public health surveillance: a tool for targeting and monitoring interventions,” in National Library of
medicine, 2016.

[12] C. Lucero-Obusan, G. Oda, A. Mostaghimi, P. Schirmer, and M. Holodniy, “Public health surveillance in the U.S. Department of
Veterans Affairs: evaluation of the Praedico surveillance system,” BMC Public Health, vol. 22, no. 1, pp. 1-16, 2022, doi:
10.1186/512889-022-12578-2.

[13] Z. Sun and J. Li, “The effects of performance of public sector health system on quality of life in China: evidence from the
CGSS2015,” International Journal of Environmental Research and Public Health, vol. 17, no. 8, p. 2896, 2020, doi:
10.3390/ijerph17082896.

[14] Bantul District Health Service, Bantul District health profile 2021 (in Indonesian: Profil kesehatan Kabupaten Bantul tahun
2021). Bantul: Bantul District Health Service, 2022.

[15] Bantul District Health Service, Bantul District health profile 2022 (in Indonesian: Profil kesehatan Kabupaten Bantul tahun
2022). Bantul: Bantul District Health Service, 2023.

[16] A. Abdulla, F. Rasheeda, I. Ahmed, and M. Aboobakur, “An evaluation of the surveillance system for dengue virus infections in
Maldives,” WHO South-East Asia Journal of Public Health, vol. 3, no. 1, pp. 60-68, 2014, doi: 10.4103/2224-3151.206886.

[17] M. E. Beatty et al., “Best practices in dengue surveillance: a report from the asia-pacific and americas dengue prevention boards,”
PLoS Neglected Tropical Diseases, vol. 4, no. 11, p. €890, 2010, doi: 10.1371/journal.pntd.0000890.

[18] A. Levin et al., “Costing electronic private sector malaria surveillance in the Greater Mekong Subregion,” Malaria Journal,
vol. 20, no. 1, pp. 1-12, 2021, doi: 10.1186/s12936-021-03727-w.

[19] L. M. lbrahim et al., “Electronic reporting of integrated disease surveillance and response: lessons learned from northeast,
Nigeria, 2019,” BMC Public Health, vol. 21, no. 1, p. 916, 2021, doi: 10.1186/s12889-021-10957-9.

[20] Johns  Hopkins  Medicine, “Public  health  surveillance activities,” Johns  Hopkins  Medicine,  2020.
https://www.hopkinsmedicine.org/institutional-review-board/guidelines-policies/guidelines/public-health-surveillance-activities
(accessed Dec. 01, 2023).

[21] S. A. Kularatne and C. Dalugama, “Dengue infection: global importance, immunopathology and management,” Clinical
Medicine, Journal of the Royal College of Physicians of London, vol. 22, no. 1, pp. 9-13, 2022, doi: 10.7861/clinmed.2021-0791.

[22] H. Wu, C. Wu, Q. Lu, Z. Ding, M. Xue, and J. Lin, “Evaluating the effects of control interventions and estimating the inapparent
infections for dengue outbreak in Hangzhou, China,” PL0S ONE, vol. 14, no. 8, p. e0220391, 2019, doi:
10.1371/journal.pone.0220391.

[23] Kasbawati, S. Ningsih, A. Ribal, and Fatmawati, “An optimal integrated vector control for prevention the transmission of
dengue,” Journal of Physics: Conference Series, vol. 1245, no. 1, p. 012043, 2019, doi: 10.1088/1742-6596/1245/1/012043.

[24] M. A. Kulkarni, C. Duguay, and K. Ost, “Charting the evidence for climate change impacts on the global spread of malaria and
dengue and adaptive responses: a scoping review of reviews,” Globalization and Health, vol. 18, no. 1, pp. 1-18, 2022, doi:
10.1186/512992-021-00793-2.

[25] C. W. Morin, A. C. Comrie, and K. Ernst, “Climate and dengue transmission: evidence and implications,” Environmental Health
Perspectives, vol. 121, pp. 1264-1272, 2013, doi: 10.1289/ehp.1306556.

[26] Sulistyawati et al., “Dengue vector control through community empowerment: lessons learned from a community-based study in
Yogyakarta, Indonesia,” International Journal of Environmental Research and Public Health, vol. 16, no. 6, p. 1013, 2019, doi:
10.3390/ijerph16061013.

[27] V. Mulderij-Jansen, J. Elsinga, 1. Gerstenbluth, A. Duits, A. Tami, and A. Bailey, “Understanding risk communication for
prevention and control of vector-borne diseases: a mixed-method study in Curagao,” PL0S Neglected Tropical Diseases, vol. 14,
no. 4, p. e0008136, 2020, doi: 10.1371/journal.pntd.0008136.

[28] M. ‘Ammar 1. A. Zamzuri, F. N. A. Majid, R. Dapari, M. R. Hassan, and A. M. M. Isa, “Perceived risk for dengue infection
mediates the relationship between attitude and practice for dengue prevention: a study in Seremban, Malaysia,” International
Journal of Environmental Research and Public Health, vol. 19, no. 20, p. 13252, 2022, doi: 10.3390/ijerph192013252.

[29] M. Nadjib et al., “Economic burden of dengue in Indonesia,” PLOS Neglected Tropical Diseases, vol. 13, no. 1, p. €0007038, Jan.

2019.

Challenges in implementing dengue surveillance in Bantul District Special ... (Fardhiasih Dwi Astuti)



26

a ISSN: 2252-8806

[30]

[31]

[32]

[33]

[34]

N. Raafat, S. D. Blacksell, and R. J. Maude, “A review of dengue diagnostics and implications for surveillance and control,”
Transactions of the Royal Society of Tropical Medicine and Hygiene, vol. 113, no. 11, pp. 653-660, 2019, doi:
10.1093/trstmh/trz068.

E. Wongsawat, P. Avirutnan, Y. W. Kim, and Y. Suputtamongkol, “Performance of two commercial dengue NS1 rapid tests for
the diagnosis of adult patients with dengue infection,” Siriraj Medical Journal, vol. 72, no. 1, pp. 74-78, 2020, doi:
10.33192/Smj.2020.10.

V. Duong et al., “Clinical and virological factors influencing the performance of a ns1 antigen-capture assay and potential use as a
marker of dengue disease severity,” PL0S Neglected Tropical Diseases, vol. 5 no. 7, p. el244, 2011, doi:
10.1371/journal.pntd.0001244.

H. Xu et al., “Serotype 1-specific monoclonal antibody-based antigen capture immunoassay for detection of circulating
nonstructural protein NS1: implications for early diagnosis and serotyping of dengue virus infections,” Journal of Clinical
Microbiology, vol. 44, no. 8, pp. 2872-2878, 2006, doi: 10.1128/JCM.00777-06.

L. Sanchez et al., “Aedes aegypti larval indices and risk for dengue epidemics,” Emerging Infectious Diseases, vol. 12, no. 5, pp.
800-806, 2006, doi: 10.3201/eid1205.050866.

[35] B. Fustec et al., “Complex relationships between aedes vectors, socio-economics and dengue transmission-lessons learned from a
case-control study in Northeastern Thailand,” PLoS Neglected Tropical Diseases, vol. 14, no. 10, p. e0008703, 2020, doi:
10.1371/journal.pntd.0008703.

BIOGRAPHIES OF AUTHORS

Fardhiasih Dwi Astuti ) B B8 © s a lecturer in the Faculty of Public Health at Universitas
Ahmad Dahlan since 2011. She completed a Bachelor of Public Helath at the Faculty of Public
Health, Universitas Ahmad Dahlan, and a Master in Tropical Medicine at the Faculty of
Medicine, Public Health and Nursing, Gadjah Mada University. The author is a candidate doctor
of public health science at Sebelas Maret University, Surakarta. The author has experience in the
fields of epidemiology and entomology, especially in vector-borne disease. She can be contacted
at email: fardhiasih@student.uns.ac.id or fardhiasih.dwiastuti@ikm.uad.ac.id.

Vitri Widyaningsih B4 2 is a lecturer in the Public Health Sciences Department,
Faculty of Medicine, Sebelas Maret University (UNS). Dr. Vitri completed his professional
medical education at UNS and pursued a master's and doctoral education at Michigan State
University (MSU) in the field of Epidemiology. Apart from that, he also completed a graduate
certificate program in Program Evaluation at MSU. Research focuses on the field of social
epidemiology and social determinants of health, with topics on maternal and child health,
occupational health, and non-communicable diseases. She can be contacted at email:
vitri_w@staff.uns.ac.id.

Eti Poncorini Pamungkasari F:d B3 12 is a lecturer in the field of Public Health. Dr. Eti
completed medical studies at Sebelas Maret University, a Masters in Educational Technology
at Sebelas Maret University, and Doctoral studies in Medical and Health Sciences at Gadjah
Mada University. Dr. Eti now serves as Head of the Undergraduate Medical Study Program at
Sebelas Maret University. Her research interests are mainly focused on medical education. She
can be contacted at email: etiponco@staff.uns.ac.id.

Achmad Arman Subijanto FA B3 © s a Full Professor at Sebelas Maret University. He
completed medical studies at Sebelas Maret University, a Masters in Medical and Health
Sciences at Gadjah Mada, and Doctoral studies at University Airlangga, Surabaya. Research
focuses in qualitative social research, quantitative social research, social policy, and
urban/rural sociology. He can be contacted at email: subijanto@staff.uns.ac.id.

Int J Public Health Sci, Vol. 14, No. 1, March 2025: 19-26


https://orcid.org/0000-0002-7756-0319
https://scholar.google.com/citations?user=U_nrVXMAAAAJ&hl=en&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=56403285500
https://orcid.org/0000-0003-0116-7120
https://scholar.google.com/citations?user=6z25m9IAAAAJ&hl=en&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57193676707
https://orcid.org/0000-0002-4197-3226
https://www.scopus.com/authid/detail.uri?authorId=57195310832
https://orcid.org/0000-0001-7003-3287
https://www.scopus.com/authid/detail.uri?authorId=57211492858

