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Background: Dengue is a significant public health issue in Indonesia, facing
a substantial year-round disease burden and rising incidence. However,
comprehensive assessments of Knowledge, Attitudes, and Practices (KAP)
regarding dengue in the Indonesian adult population are limited. This study
provides one of the first comprehensive evaluations of KAP in Indonesia, aiming
to inform integrated dengue management programes.

Methods: This study utilized data from the larger GEMKAP study, which covered
seven countries, including Indonesia. The GEMKAP study was a cross-sectional
electronic survey conducted in September and October 2022, targeting adults
aged 21 to 60, recruited through email invitations from an existing web-based
panel. The survey, consisting of 35 questions, was developed based on existing
dengue KAP studies and was translated into Bahasa Indonesia.

Results: Analysis of 600 Indonesian responses revealed higher levels of Attitudes
(65%) and Practices (56%) compared to Knowledge (46%). Most respondents
correctly identified dengue transmission through Aedes mosquitoes (85%) and
mosquito breeding grounds (98%); however, awareness of dengue serotypes
(48%) and multiple infection risks (50%) was lower. Out of the dengue prevention
methods practiced, draining and covering water containers was rated the
safest and most effective (8.4 and 8.1, respectively, on a scale from O to 10). In
comparison, dengue vaccination was perceived as generally safe and effective
(7.6 and 7.7, respectively, on a scale from 0 to 10). Willingness to receive dengue
vaccines was moderate (51%), with 60% unaware of vaccine availability. Fear of
side effects (18%) was the most common reason for moderate willingness to
vaccinate. Respondents preferred search engines (88%) and social media (85%)
as sources to search health information, with doctors being the most trusted
stakeholder to receive health information from (94%). The most favored dengue
management strategy was combining vaccination with education and vector
control (42%).

Conclusion: The KAP assessment identified strengths and gaps in dengue
awareness and practices among Indonesians. The gaps identified from the
KAP results underscore the need for an integrated approach combining vector
control, vaccination, and education. As the most trusted stakeholders, HCPs
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can play a key role in supporting the effective implementation of dengue
management strategies.
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1 Introduction

Dengue is a vector-borne viral disease transmitted through the
bite of an infected female Aedes mosquito. As one of the most
prevalent vector-borne illnesses with increasing incidence of infection
from 500,000 to 5.2 million over the past two decades, it poses a
significant global public health challenge (1). The disease can
be caused by any of the four dengue viruses (DENV) serotypes
(DENV-1, 2, 3, 4), which initially manifest as flu-like symptoms, and
can progress to more severe and life-threatening forms, including
dengue hemorrhagic fever and dengue shock syndrome (2).

Southeast Asia accounts for more than half of the global burden
of dengue (1), among which Indonesia stands as a highly endemic
country with dengue cases reported year-round. Dengue has spread
to almost all provinces, with a particular impact on West Java, Bali,
East Kalimantan, and Yogyakarta, affecting both large urban centres
and rural communities (3-8). In 2022, the Indonesian Ministry of
Health recorded 143,000 reported cases of dengue, accounting for an
incidence rate of 52 per 100,000 people (9). However, this figure likely
underestimates the true caseload, which may be approximately 40
times higher than the nationally reported rates (10). The
underestimation is partly attributed to the underreporting and the
prevalence of asymptomatic infections. Only 30% of symptomatic
individuals seek medical care, further compounded by misdiagnosis
(2,9). In 2022 alone, Indonesia recorded 1,236 deaths due to dengue,
with a significant proportion occurring in children under 14 years of
age (9). Additionally, among those infected, approximately 5% develop
symptoms of severe dengue (11). Beyond the clinical burden, dengue
also imposes a substantial economic burden. A study estimated that
the total national cost of dengue illness in Indonesia amounted to
US$682 million in 2017, including both direct costs (e.g., medical care
costs) and indirect costs (e.g., the economic value of lost productivity).
Notably, nearly half of this financial burden was attributed to
hospitalized cases (12).

To mitigate the high burden of dengue, the Indonesian Ministry
of Health has implemented various prevention and control initiatives,
including peri-focal spraying of adult mosquitoes, mass larviciding,
and community health education (13). Studies have found that to
establish a sustainable and comprehensive dengue management
program, an integrated approach including vector control, vaccination,
and education tailored to the local context should be considered (14,
15). The Indonesian Ministry of Health has adopted such an integrated
strategy through the implementation of the National Dengue Control
Strategy 2021-2025 (‘Strategi Nasional (STRANAS) Penanggulangan
Dengue 2021-2025"). As a part of the integrated dengue prevention
and control approach, Indonesia implemented a Wolbachia program,
which uses naturally occurring Wolbachia bacteria to reduce dengue
transmission. The program was first piloted in Yogyakarta in 2016 and
showed promising results in reducing dengue infection rates (15).
Currently, its implementation has been expanded to several provinces
in Indonesia (16).
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Additionally, dengue vaccines are available in Indonesia as an
additional prevention method. Previous modeling studies have shown
that the implementation of dengue vaccination is cost-effective,
contributing to the reduction of dengue incidence and mortality rates
in endemic regions (17). Dengue vaccines have also received
recommendations from Indonesian medical associations (18, 19).
Currently, dengue vaccines are only accessible through out-of-pocket
payment and are not included in the National Immunization Program
(NIP). In 2023, a public dengue vaccination program was introduced
for primary school children in Balikpapan City, East Kalimantan
Province (20). Although education, vector control, and vaccination
programs have been implemented in Indonesia, there is still a need to
improve the widespread availability of these programs across the
archipelago. It is essential to leverage a diverse array of dengue
prevention and management tools to effectively protect the population
from dengue.

Despite the rising dengue incidence and burden in Indonesia,
there have been no national or multi-provincial studies assessing the
Knowledge, Attitudes and Practices (KAP) of the general adult
population regarding dengue disease and prevention, with only a few
province-specific studies available (13, 21). This study is a secondary
analysis of data from a larger the Asia Pacific and Latin American
Knowledge Attitude Practice (GEMKAP) study which was conducted
in 2022 across seven countries in Latin America (Argentina, Brazil,
Colombia, Mexico) and Asia Pacific (Indonesia, Malaysia, Singapore)
to assess the general population’s KAP levels on dengue, vector
control, prevention, and vaccination, including willingness to
vaccinate (14). Overall, across the seven countries, global scores
(standardized, 0-100% scale) for Knowledge (48%) and Practice
(44%) were low, while the Attitude score was moderate (66%) (14).
Given Indonesia’s high and persistent dengue burden, a focused
analysis of its KAP is crucial to identify gaps and tailor interventions
that support national policies. By analyzing Indonesia-specific data
from the GEMKAP study, this study aims to derive key messages for
stakeholders involved in designing and implementing effective and
country-specific integrated dengue management programs.

2 Materials and methods

This study was part of the larger study (GEMKAP), which assessed
KAP levels on dengue, vector control, prevention, and vaccination,
including willingness to vaccinate, across seven countries. To derive
Indonesia-specific insights, Indonesian data was extracted from the
GEMKAP study for this analysis, with no additional data collection
undertaken. To provide local context and validate the GEMKAP
findings within the Indonesian setting, four Indonesian experts were
consulted. These experts included Internal Medicine physicians and
pediatricians specializing in infectious diseases and social pediatrics,
and child behavior development. Consultation sessions with the
Indonesian experts were conducted virtually, primarily through
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online meetings. Their input was meticulously incorporated to ensure
the study findings are robust, contextually relevant, and accurately
reflect the current dengue disease landscape and management
practices in Indonesia.

2.1 Study design

The GEMKAP study was a cross-sectional, quantitative electronic
survey which was conducted between September and October 2022
to assess the KAP regarding dengue disease and vaccines among an
adult population in Indonesia. A sample size of 600 for Indonesia was
identified as sufficient to infer national representativeness based on a
95% confidence interval and a 5% margin of error. The sampling quota
was based on age, household income and region to ensure the
sociodemographic representativeness of the national general adult
population. The survey, comprising 35 questions, was administered in
the local Indonesian language, which took approximately 30 min to
complete. The study was conducted in accordance with the Checklist
for Reporting Results of Internet E-Surveys (CHERRIES) to ensure
the accuracy, validity, and reliability of the online survey methodology
and data reporting (22).

2.2 Participants

Potential respondents from the GEMKAP study who opted in to
participate in online surveys were recruited through an existing
web-based panel via email invitations sent through the panel agencies’
mailing list. Eligible participants were adults between 21 and 60 years
of age who provided consent to participate in the study. The upper age
limit for this survey was set at 60 based on two factors: the higher
prevalence of dengue among children and young adults in endemic
countries, where prevention and management efforts have a greater
impact, and the aim to reduce selection bias by limiting differences in
digital literacy among participants. Individuals were excluded if they
had participated in similar surveys within the past three months or
were not personally responsible for their health. Participation was
voluntary, and an incentive was provided upon completion of the
full survey.

2.3 Electronic survey development

A survey was developed for the GEMKAP study by reviewing
published dengue KAP studies to collect data on various aspects
related to dengue. This included knowledge, attitudes, and practices
regarding disease prevention, vaccination, and trusted stakeholders
and preferences in communication channels for health information
dissemination. Following the translation of the survey into Bahasa
Indonesia, two cognitive qualitative interviews were conducted to
refine, optimize and validate the survey for questionnaire robustness
and local language comprehension. Data validation measures,
including mandatory response constraints, Internet Protocol (IP)
verification, identity validation, and digital fingerprinting, were
implemented to ensure data quality and prevent duplicate responses.
Engagement checks flagged irregular patterns, and a data cleaning
program reviewed timestamps and response consistency to remove
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low-quality entries. Each participant could complete the survey only
once, with duplicates excluded before analysis.

2.4 Covariates and outcomes

For the GEMKAP study, sociodemographic variables included
gender, age, household size, ethnicity, religion, region of residence,
level of education, and household income, along with other baseline
characteristics including dengue experience, perceived risk, and
vaccination history against dengue, COVID-19 and influenza.
Primary outcomes focused on respondents’ willingness to vaccinate
against dengue using a scale ranging from 0 to 10. A higher score
indicated greater willingness to vaccinate, with 8 to 10 considered
high willingness. A score of 4 to 7 was considered moderate
willingness, and a score of 0 to 3 was considered low willingness.
Secondary outcomes assessed overall Knowledge, Attitudes, and
Practices toward dengue infection and symptoms, prevention
methods, and vaccines. Each survey question was assigned to a
subcategory of K, A or P to calculate a composite score for each
subcategory (Supplementary Table 1). Composite scores for K, A and
P were calculated and standardized to a scale of 0-100%, where
scores of 80-100% were considered a “high” score, 50-79% a
“moderate” score, and 49% or below a “low” score. These cut-offs
were determined based on established methodologies used in prior
KAP studies, including dengue-related research and other public
health KAP assessments (21, 23).

2.5 Data analysis

Indonesia-specific data was extracted from the GEMKAP study,
and further descriptive analysis was used to analyze sociodemographic
variables, other baseline characteristic variables, as well as primary
and secondary outcomes, using counts, percentages, and means. This
approach provides an overview of the data, highlighting key trends,
frequencies, and central tendencies. Subgroup analysis of the primary
and secondary outcomes was conducted by covariates to ascertain the
differences in willingness to vaccinate and levels of KAP across the
covariate subgroups. These insights help identify potential patterns
within specific populations, while the focus on descriptive analysis
maintains clarity and transparency in the interpretation of the data.
All analyses were performed using R, version 4.2.1.

2.6 Ethics and data confidentiality

The GEMKAP study received exemption status from the Pearl
Institutional Review Board. Participants provided informed consent
electronically, and data were handled anonymously in compliance
with local privacy laws. Data were stored securely and accessed
with permission.

The detailed methods of this study regarding study design,
participant recruitment, electronic survey development (including
validation and administration), data collection handling, study
variables, data analysis and ethics and data confidentiality (including
Institutional Review Board Statement), can be referenced from the
original GEMKAP study (14).
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3 Results

3.1 Response rate and socio-demographic
characteristics of participants

For this Indonesian study, a total of 7,989 individuals accessed the
screener questionnaire. Of these, 5,661 were disqualified, 585 dropped
out, and 1,093 were terminated due to quota overfill. An additional 50
oversampled responses were excluded as the required 600 valid samples
for analysis were already collected. The participation rate among those
who accessed the screener questionnaire and the responses that were
used for analysis was 7.5% (600/7,989). Table 1 displays the socio-
demographic characteristics of the study participants. The distribution
between males and females, as well as among different age groups, was
relatively equal. The largest proportion of respondents (52%) resided in
the Java region. Most respondents (61%) lived in moderate-sized
households, consisting of 3-4 members, with a majority (61%) raising
1-2 children. A majority (68%) reported a high level of education,
having completed tertiary education or higher. The predominant religion
among respondents was Islam (81%). Among those surveyed, 38%
reported a dengue diagnosis at some point in the past. This was based
on respondents’ perceptions and not actual dengue infection serostatus.

3.2 Knowledge, attitudes and practices
toward dengue and its prevention

The study assessed respondents’ Knowledge of dengue, Attitudes
toward dengue transmission, diagnosis and risks, Practices of dengue
vector control and mosquito bite prevention, and Knowledge of and
Attitudes toward dengue vaccination and vaccine roll-out. The study
results revealed encouraging levels of Attitude (65%), followed by
Practice (56%), with room for improvement in Knowledge levels
(46%) in Indonesia.

Figure 1 summarizes the knowledge levels and gaps regarding
dengue transmission and infection. The majority were aware that
dengue is transmitted via the Aedes mosquito (85%) and that mosquitoes
reproduce in stagnant water (98%). Most respondents also recognized
common dengue symptoms such as body aches (72%) and body chills
(61%). However, there were knowledge gaps on dengue infection
modes, with low awareness of the four dengue serotypes (48%), and the
possibility of multiple infections from different serotypes (50%).

Dengue was perceived to be a severe disease by 67% of respondents,
and most understood the potential for hospitalization due to the
infection (79%). However, awareness of additional clinic visits (46%),
the risk of reinfection (33%), increased severity due to reinfection
(19%), and reduced quality of life post-infection (28%) was less
widespread. Regarding the financial impact of contracting dengue, the
majority recognized that there may be additional hospitalization costs
(54%) not covered by national health insurance or Jaminan Kesehatan
Nasional (JKN), such as fees for upgraded hospital rooms and specialist
consultations. Additionally, 60% of respondents were aware that
dengue infection may lead to absenteeism from school or work, but
only 23% understood the potential additional costs associated with
hiring support, such as caregivers, for mild to severe dengue cases.

Lastly, there were knowledge gaps on the availability of dengue
treatments and vaccines. The majority of respondents believed that
there is a cure for dengue (69%), while there is currently no available
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TABLE 1 Socio-demographic characteristics of study respondents in
Indonesia (N = 600).

Demographic ‘ Sociodemographic ‘ N (%)

Male 303 (50%)
Gender
Female 297 (50%)
21-30 years old 183 (30%)
31-40 years old 168 (28%)
Age

41-50 years old 144 (24%)

51-60 years old 105 (18%)

Live alone 24 (4%)

1-2 members 58 (9%)

Household size 3-4 members 362 (61%)

5-6 members 139 (23%)

>6 members 17 (3%)

No children 168 (28%)

1-2 children 367 (61%)

Family household: children

3-4 children 57 (10%)
>4 children 8 (1%)
Christianity 83 (14%)
Islam 488 (81%)
Religion
Buddhism or Taoism 15 (3%)
Others 14 (2%)
No formal education 1(0%)
Primary education 5(1%)

Education level Secondary education 183 (31%)

Tertiary education 384 (64%)
Post-tertiary education 27 (4%)
High (>5,000,000 IDR) 87 (14%)

Medium (1,500,000 —
4,999,999 IDR)

Level of income 286 (48%)

Low (<1,500,000 IDR) 227 (38%)

Yes 226 (38%)
Prior dengue infection'

No 374 (62%)
Vaccinated against Yes 567 (95%)
COVID-19 No 33 (5%)

Yes 126 (21%)
Vaccinated against influenza

No 474 (79%)

"Based on respondents’ perception, regardless of their actual dengue infection serostatus.

specific treatment for dengue. Additionally, most respondents were
uncertain or unaware of the availability of dengue vaccines (60%) in
Indonesia or globally.

3.3 Attitudes and perceptions toward
various dengue prevention methods

Figure 2 presents a summary of attitudes and perceptions

regarding various dengue prevention methods, including vector
control techniques and dengue vaccination. Overall, most prevention
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Dengue transmission statements
Aedes mosquitoes are more
likely to bite at night*

Dengue is transmitted
via Aedes mosquitoes

Mosquitoes reproduce or multiply
in stagnant water
Dengue infection statements

There are 4 different virus
types of dengue

You can be infected
multiple times with dengue

FIGURE 1

(N=600; % of respondents)

Knowledge regarding dengue transmission and infection in Indonesia. *Represents an incorrect statement.

- Correct - Incorrect

Idon’t know

47%

31%

methods evaluated were perceived as generally safe (average score of
7.7, out of a scale of 0-10) and effective (average score of 7.8). Among
all vector control methods, draining and covering water containers
was perceived to be the safest (8.4), followed by using wire mesh
screens, mosquito nets and coils (7.7) and dengue vaccines (7.6).
Regarding effectiveness, draining and covering water containers (8.1),
community mosquito fogging (8.0) and spraying mosquito repellent
(8.0) were perceived to be the most effective.

3.4 Dengue prevention practices

Regarding the practice of dengue prevention, Figure 3
illustrates that nearly all Indonesian respondents (98%) reported
practicing at least one (out of 10) prevention measure. On average,
respondents engaged in 7 out of the 10 prevention methods
evaluated in the study. The most practiced methods were disposing
of open bodies of water (86%) and tightly covering all water
containers (81%). These prevention measures are practiced as often
or more frequently than recommended by CDC guidelines (24), as
shown in Figure 4. Respondents reported disposing of open bodies
of water several times a week, exceeding the recommended
frequency of once a week, and almost always covering water
containers, which aligns with the guidelines. Conversely, the least
practiced prevention methods were wearing long sleeves or long
pants (41%) and using wire mesh mosquito screens and/or nets
(59%). However, when adopted, respondents reported wearing
long-sleeves and long pants several times a week—more frequently
than the recommended ‘only when needed’— and using mosquito
screens and nets consistently.

3.5 Attitudes toward dengue vaccination

Figure 5 presents a summary of attitudes regarding dengue
vaccines in Indonesia. The results showed that the majority of
respondents had a positive outlook toward dengue vaccination. Out
of 600 respondents, only 11% did not believe in dengue vaccines, 17%
were unconvinced of their effectiveness, and 13% perceived them as
harmful. These sentiments are also echoed by an overall positive
attitude toward general vaccination, with 74% of respondents
acknowledging the importance of vaccines in preventing infectious
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(x-axis: Effectiveness, y-axis: Safety)
N=600

Safety

Drain and cover water from pots

‘Wire mesh screens,

mosquito nets and coils 8184

8
7.6/1.7
Dengue vaccinab .7,7’7 6 C(’mﬂ‘ﬂ“y mosquito fogging
Wolbachi WIAM) | 8075 @<
olbachia program ( 7)@15 DBON
7 Spraying mosquito repellent
and using larvicide
6 T T T
6 7 8 9 10
Effectiveness
FIGURE 2
Attitudes on the safety and effectiveness of dengue prevention
methods.

diseases, and 65% identifying themselves as pro-vaccination
(Supplementary Figure 1). However, nearly half (45%) of respondents
agreed that they would wait to be reassured that there were no safety
risks before taking a dengue vaccine, even if approved by global or
local health authorities. Additionally, 29% agreed that they were
concerned about the vaccines’ safety and adverse effects, and 25% were
concerned about the level of protection it offers.

3.6 Willingness to vaccinate against dengue
disease and acceptance of a hypothetical
dengue vaccine

Approximately half (51%) of Indonesian participants expressed
willingness (scoring 8 to 10) to be vaccinated against dengue. The
willingness level increased to 58% when recommended by a physician.
Among those willing to be vaccinated, the top three reasons were the
desire for protection against dengue (30%), the intention to boost one’s
immunity (19%), and the belief that vaccines are important for overall
health protection (15%). Conversely, factors contributing to a low
willingness to vaccinate included fear of side effects (18%), fear of
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Throw out any open bodies of
water e.g. plant containers etc.

Tightly cover all water containers

Participate in community

_mosquito fogging
Perform periodic maintenance

of water tanks
Spray insect and/ or apply

mosquito repellent
Place garbage that accumulates

water into a closed bin
Keep drain free of blockage

Add larvicide in water

containers to kill larvae
Use wire mesh mosquito

screens and/ or nets
Wear long-sleeved shirts

and/ or long pants
None of the above

(N=600; % of respondents) [l Practiced

FIGURE 4
Frequency of prevention measures practiced.

% of respondents practicing at least 1 prevention method 98%
Average no. of prevention measures conducted (Max. 10) 7.1
FIGURE 3
Prevention measures practiced.
N=600
Never When Oncea Once a Oncea Abways
needed month week day
Throw out any open bodies of water e.g. plant containers ete. L L
Tightly cover all water containers L 2 ]
Participate in community mosquito fogging [ ) o
Perform periodic maintenance of water tanks ) [ ]
Spray insect and/ or apply mosquito repellent [ B ]
Place all garbage that can accumulate water into a closed bin [ ) L ]
Keep drain free of blockage ) ®
Add larvicide in water containers to kill larvae I )
Use wire mesh mosquito screens and/ or nets o 9
Wear long-sleeved shirts and/ or long pants [ ) [ ]

@ CDC Guidelines @ Indonesia

needles (12%), and the perception that vaccines are not effective due
to limited evidence (9%).

Table 2 provides an overview of individual willingness to
vaccinate against dengue across various socio-demographic
sub-groups. Sub-groups with higher willingness to vaccinate
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included those with 1-2 children, who were more likely to vaccinate
(56%) compared to those without children (41%). Additionally,
respondents vaccinated against COVID-19 expressed a higher
willingness to vaccinate against dengue (53%) compared to those
who were not vaccinated (15%). Moreover, respondents with a
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I am concerned about the level of
protection the vaccine will give me
I may need repeated boosters

to maintain immunity

I am concerned about the

vaccine safety and adverse effects

I am concerned that the vaccine
will transmit the dengue virus to me
1 will wait to be reassured

that there are no safety risks

25%
32%
29%
17%
45%
I think vaccines may cause autism 18%

I don’t believe in vaccines 11%

I trust the healthcare system and the HCPs in
to deliver the vaccine and manage its side effects

I think vaccines are harmful

I believe that the vaccine should be made
accessible to the public including myself

I am not convinced that it will be effective,
look at the influenza/COVID-19 vaccine

52%

13%

49%

17%

FIGURE 5
Attitude regarding dengue vaccines in Indonesia.

(N=600: % of respondents)

|| Agree Neutral Disagree
(Score 8 - 10) (Score 4 -7) (Score 0 - 3)
46% 30%
46% 23%
47% 24%
36% 47%
38% 17%
41% 42%
59%
42% 6%
37% 50%
47% 4%
51% 32%

highly positive opinion of vaccines, regarding them as ‘very useful,
showed greater willingness to vaccinate (69%) than those who
perceived them as only ‘somewhat useful’ (14%). Lastly, respondents
with a ‘very high risk’ perception of dengue had a higher willingness
to vaccinate (64%) compared to those who considered dengue as
‘medium risk’ (29%).

3.7 Preferred methods and stakeholders for
seeking health-related information

In Indonesia, search engines (88%) and social media channels
(85%) were identified as the primary preferred methods for seeking
health information (Supplementary Figure 2). Healthcare professionals
(HCPs) were considered the most trusted stakeholders for
communicating health-related information, with doctors being the
most trusted (94%), followed by nurses/paramedics (55%), and
Figure 3). Additionally,
government bodies (49%) were also perceived as one of the trusted

pharmacists  (34%) (Supplementary

sources of health information.

3.8 Preference for a multi-pronged dengue
management program

Regarding the population’s preference for the three approaches
(vector control, vaccination and education) to dengue management,
a comprehensive strategy combining vaccination, education and
vector control programs was the most preferred, with 42% of the
Indonesian population supporting its implementation. This was
followed by a preference for a vaccination program and education
program (37%), and lastly, a vaccination and vector control
program (15%). Further details of the results can be found in
Supplementary Figure 4.
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4 Discussion

4.1 Knowledge, attitude and practice (KAP)
levels and gaps in dengue disease and
prevention

The GEMKAP study provides a comprehensive description of
Knowledge, Attitudes and Practices (KAP) regarding dengue disease
and prevention in Indonesia. These findings are important to inform
and contribute to dengue management programs to reduce Indonesia’s
dengue burden.

The study revealed a gap in dengue awareness among Indonesians,
consistent with findings from other South-East Asian countries
(Singapore and Malaysia) evaluated in the GEMKAP study, indicating
an opportunity for improvement in Knowledge levels (46%) (14).
Respondents demonstrated high awareness of specific aspects of
transmission, such as mosquito reproduction in stagnant water and
dengue transmission via the Aedes mosquito. Additionally, awareness
of mosquito behavior, such as their increased activity and biting
frequency in hot or humid weather, was relatively high. However,
knowledge was lower regarding other critical aspects such as the
existence of multiple dengue virus serotypes, the risk of secondary
infections and mosquitoes’ heightened activity during daylight hours.
This finding aligns with a previous study in Yogyakarta, Indonesia,
which revealed that less than half of the respondents were aware that
mosquitoes are primarily active during the day (13).

Additionally, although most respondents from the study
recognized common symptoms of dengue, such as fever and chills,
these symptoms are also present in other febrile diseases. This
potential lack of differentiation in dengue symptoms compared to
other febrile diseases may result in delays in seeking appropriate
healthcare, as dengue may not be immediately considered.
Consequently, this may lead to delayed diagnosis and management,
increasing the risk of severe manifestations of the disease, such as
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TABLE 2 Individual willingness to vaccinate against dengue in Indonesia by socio-demographic sub-groups (N = 600).

Demographic Sociodemographic Base  Mean Standard Willingness to vaccinate against dengue
Deviation (N, %)
High Moderate Low
willingness willingness = willingness
Male 303 7.4 2.1 164 (54%) 121 (40%) 18 (6%)
Gender
Female 297 72 2.1 144 (49%) 137 (46%) 16 (5%)
21-30 years old 183 6.8 2.2 77 (42%) 92 (50%) 15 (8%)
31-40 years old 168 7.7 2.0 101 (60%) 59 (35%) 8 (5%)
Age
41-50 years old 144 75 2.1 82 (57%) 55 (38%) 7 (5%)
51-60 years old 105 7.3 1.9 47 (45%) 54 (51%) 4 (4%)
No children 168 6.8 2.3 69 (41%) 86 (51%) 13 (8%)
1-2 children 367 75 2.0 206 (56%) 147 (40%) 15 (4%)
Family household: children
3-4 children 57 7.1 2.3 28 (49%) 24 (42%) 5(9%)
>4 children 8 7.8 14 5(63%) 3 (37%) -
Christianity 83 7.7 2.1 51 (61%) 29 (35%) 3 (4%)
Islam 488 7.2 2.1 244 (50%) 215 (44%) 29 (6%)
Religion
Buddhism or Taoism 15 6.9 2.1 5(33%) 10 (67%) -
Others 14 7.5 1.6 7 (50%) 7 (50%) -
No formal education 1 5.0 0.0 - 1 (100%) -
Primary education 5 5.4 1.1 - 5(100%) -
Education level Secondary education 183 6.9 2.4 86 (47%) 79 (43%) 18 (10%)
Tertiary education 380 7.5 1.9 204 (54%) 165 (43%) 12 (3%)
Post-tertiary education 27 7.2 2.5 16 (59%) 8 (30%) 3 (11%)
High 87 7.4 19 44 (51%) 40 (46%) 3 (3%)
Level of Income Medium 286 7.4 1.9 150 (53%) 127 (44%) 9 (3%)
Low 227 7.1 24 113 (50%) 92 (41%) 22 (9%)
Yes 226 7.6 1.9 131 (58%) 87 (39%) 8 (3%)
Prior dengue infection
No 374 7.1 2.2 176 (47%) 172 (46%) 26 (7%)
Yes 567 74 1.9 301 (53%) 244 (43%) 23 (4%)
Vaccinated against COVID-19
No 33 4.8 3.0 5(15%) 18 (55%) 10 (30%)
Yes 127 7.6 1.8 76 (60%) 47 (37%) 5 (3%)
Vaccinated against influenza
No 474 7.2 2.2 232 (49%) 213 (45%) 28 (6%)
Very high risk 244 7.9 2.0 155 (64%) 80 (33%) 9 (3%)
High risk 220 73 1.7 110 (50%) 101 (46%) 9 (4%)
Medium risk 101 6.5 2.0 29 (29%) 64 (63%) 8 (8%)
Level of perceived risk
Low risk 21 6.5 2.8 10 (48%) 8 (38%) 3 (14%)
Very low risk 8 53 34 2 (24%) 3 (38%) 3 (38%)
No risk 6 3.7 4.1 1(17%) 2(33%) 3 (50%)
Very useful 305 8.1 1.8 209 (69%) 90 (30%) 6 (1%)
Useful 210 7.0 1.6 85 (41%) 116 (55%) 9 (4%)
Somewhat useful 63 5.7 2.0 9 (14%) 45 (71%) 9 (15%)
Opinion toward vaccines
Slightly useful 13 55 2.7 3(23%) 8 (62%) 2 (15%)
Not useful 4 0.5 0.6 - - 4 (100%)
Not useful at all 5 2.4 4.3 1(20%) - 4 (80%)
dengue hemorrhagic fever and dengue shock syndrome. These severe Furthermore, findings from the GEMKAP study indicate

forms of dengue often require long-term or intensive care, leading to  that respondents may lack awareness of the broader consequences
significant health and economic impacts (25, 26). of dengue infection. While there was awareness of the direct
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impact of dengue contraction, such as hospitalization, the long-
term implications, including increased susceptibility to severe
disease with re-infection and reduced quality of life post-
infection, appear less understood. Additionally, the indirect
financial impacts of severe dengue, such as the potential
additional hospitalization-related costs, productivity losses and
caregiving expenses, were also underappreciated. This finding
aligns with studies conducted across Asia (26, 27). This limited
awareness may contribute to a lack of urgency in adopting
consistent preventive measures.

Attitudes toward dengue prevention methods were generally
positive in Indonesia. On average, respondents viewed most
vector control methods as generally safe and effective. However,
there were some variations in perceived levels of safety and
effectiveness between the different methods. For instance,
draining open bodies of water and community mosquito fogging
were considered effective, while fogging was seen as less safe. In
contrast, wire mesh screens, mosquito nets and coils were
perceived as generally safe but less effective. When compared to
more established vector control methods, perceptions of newer
prevention methods, such as Wolbachia and vaccinations, did not
differ significantly in terms of safety and effectiveness.

Practice levels for dengue prevention were notably high in
Indonesia, with nearly all respondents practicing at least one
prevention measure and an average of seven out of ten measures
adopted per respondent. This suggests that the importance of
prevention has been generally well-understood and emphasized.
However, certain methods, such as wearing long sleeves and using
wire mesh mosquito screens, were less commonly practiced,
highlighting areas for improvement. Overall, Indonesians frequently
adhered to or exceeded CDC guidelines, reflecting a strong grasp of
the significance of preventative measures (24). Furthermore, a study
in Indonesia found that higher education levels were correlated with
increased engagement in dengue prevention practices, consistent with
the GEMKAP study’s Indonesian results. This highlights the potential
need to tailor communication strategies according to education
levels (21).

More specifically, when examining KAP results on dengue
vaccines, it was found that the awareness of the availability of dengue
vaccines was low. This is consistent with an Indonesian study, which
found that awareness of the new rotavirus was low as it was not on the
National Immunization program (28). Moreover, concerns about
potential side effects and doubts regarding vaccine effectiveness were
identified as primary reasons for vaccine hesitancy. Similarly, with
COVID-19 vaccines, hesitancy was driven by concerns such as safety
and side effects, alongside a lack of trust, misinformation, and
insufficient information (29).

Addressing the identified KAP gaps is crucial for improving
dengue prevention efforts in Indonesia. While there is considerable
awareness of dengue transmission methods and generally positive
attitudes toward existing prevention methods, gaps remain in the
awareness of implications due to dengue contraction and the
availability, effectiveness and safety of newer prevention strategies
such as vaccines. This study serves as a baseline for future research,
allowing for subsequent assessments to help translate awareness into
effective practice and ensure consistent use of all preventive
measures (30).
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4.2 Addressing the knowledge, attitude and
practice (KAP) gaps via an integrated
dengue prevention and control approach

To effectively address the identified KAP gaps, an integrated
dengue management strategy comprising vector control, vaccination
and education is essential. In this approach, vector control and
vaccination programs can be reinforced by education programs that
address the pre-identified knowledge and attitude gaps on the safety
and effectiveness of dengue prevention methods. This could thereby
foster positive attitudes and encourage participation and adherence at
both the community and individual levels.

This comprehensive integrated approach, which includes
vector control, vaccination, community education and
engagement, and proper case management, aligns with the World
Health Organization’s (WHO) recommendation on dengue
management (1). To further affirm the importance of an integrated
approach, a previous study in Indonesia illustrated that no single
intervention is sufficient to reduce the burden of dengue effectively
(13). With this aim, Indonesia’s Ministry of Health adopted a
similar approach through the National Dengue Control Strategy
2021-2025 (‘Strategi Nasional (STRANAS) Penanggulangan
Dengue 2021-2025’), which incorporates elements of vector
control, vaccination and education (31). As part of STRANAS, the
community-based program 3 M Plus which translates to
“Menutup” (cover water containers), “Menguras” (drain open
water bodies) and “Mendaur ulang” (recycle unused containers) is
a key component comprising multiple vector control measures and
the Plus refers to additional measures to prevent mosquito bites
(13). These programs are bolstered by public health campaigns,
such as disseminating health education through mass media (13).
Alongside these efforts, Wolbachia and vaccination programs have
been rolled out as an additional measure to strengthen vector
control and dengue prevention.

To enhance existing dengue programs and address the identified
KAP gaps in Indonesia, it is essential to define the key focus areas and
develop clear messages for vector control, vaccination, and education.
These messages should be targeted, easily digestible, and reliable to
address misconceptions, provide evidence-based information, and
build public trust, particularly in newer prevention methods. The
following sections provide examples of focus areas and key messages

for vector control, vaccination and education programs.

4.2.1 Vector control

Based on the GEMKAP results, Indonesian respondents are
already actively engaged in dengue prevention measures. For vector
control education, it is essential to emphasize the importance of
consistent practices and understanding the benefits of managing
these measures independently. For example, regular reminders
should be sent to individuals to cover up open water bodies and
share disease surveillance data to highlight any decrease in cases.
Making these practices routine and a natural part of daily behavior
can help improve the impact of vector control. This focus is
particularly critical in highly endemic regions or areas with
dengue hotspots.

Newer dengue vector control methods, such as Wolbachia, are
also being implemented in Indonesia, which currently covers six
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cities — Yogyakarta, Semarang, Kupang, Bandung, West Jakarta and
Bontang (16). It will be important to educate the community about
the process and benefits of Wolbachia while addressing concerns
about its perception of low safety and effectiveness compared to
traditional vector control methods. For instance, highlighting
Wolbachia’s long-term advantages, such as reducing reliance on
insecticides, combating mosquito resistance, and being
environmentally friendly, can enhance its appeal (32). This strategy
complements existing prevention efforts as a safe and sustainable tool

that will foster greater community acceptance.

4.2.2 Vaccination

Next, dengue vaccination is another vital component of dengue
prevention. However, gaps in knowledge about vaccine availability
and concerns about potential side effects may contribute to vaccine
hesitancy. To address these issues, it is crucial to enhance public
awareness of the availability and benefits of dengue vaccines while
demonstrating their safety and effectiveness. Building public
confidence and trust is key to improving vaccine acceptance (33).
Concerning the education component of vaccines, the messaging can
focus on the availability of dengue vaccines, safety and effectiveness
and risk of side effects.

Firstly, concerning the availability of vaccines, as of the GEMKAP
study (October 2022), two dengue vaccines, CYD-TDV and TAK-003,
have been approved by the Indonesian regulatory body, Badan
Pengawas Obat dan Makanan (BPOM). CYD-TDV was approved in
August 2016 for 9-16 year olds (34), with the requirement for
pre-vaccination screening announced in February 2018. More
recently, TAK-003 was approved in August 2022 for individuals aged
6-45 years, representing a broader age range inclusion in vaccination
efforts (35, 36). However, it is worth noting that while both vaccines
are approved, neither has been distributed under a nationally
supported program, highlighting opportunities to improve access
and delivery.

Secondly, to address safety concerns, it is important to
communicate that both vaccines (CYD-TDV and TAK-003) have
been recommended by the WHO and the Strategic Advisory Group
of Experts on Immunization (SAGE) for use in public settings in
countries with high dengue transmission. This recommendation aims
to reduce dengue cases and hospitalizations and maximize the public
health impact (37). At the national level, both CYD-TDV and
TAK-003 dengue vaccines are recommended by the Indonesian
Paediatricians Society (Ikatan Dokter Anak Indonesia — IDAI) (38).
Additionally, TAK-003 has been recommended by the Indonesian
Society of Internal Medicine (Perhimpunan Dokter Spesialis Penyakit
Dalam Indonesia - PAPDI) and Indonesian Occupational Medicine
Association (Perhimpunan Spesialis Kedokteran Okupasi Indonesia —
PERDOKI) (18, 19).

Lastly, increasing awareness of the dengue vaccine may
emphasize its role as an important tool for self-protection,
complementing ongoing community efforts. It will be important
to highlight the vaccine’s ability to reduce severe dengue
manifestations and its potential to alleviate the clinical and
financial burdens related to hospitalization, caregiving expenses,
and productivity losses (15). Communicating advancements in
vaccine development with updated safety and efficacy evidence
will help dispel misconceptions.
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A public dengue vaccination program was initiated by the East
Kalimantan regional government at the end of 2023 (20). Although
still in the early stages, these initiatives demonstrate the potential to
adopt newer strategies and the opportunities to expand the scale of
these programs. Expanding existing pilot vaccination programs to
additional highly endemic areas in Indonesia will be important for
improving access and optimizing coverage. Additionally, a public
campaign will be crucial to tackle current KAP gaps related to vaccine
accessibility, safety, and effectiveness, thereby mitigating vaccine
hesitancy (39).

4.2.3 Education

To optimize the implementation of vector control and vaccination
measures, education programs should be used to address the
identified knowledge gaps, correct misconceptions, and improve
attitudes toward dengue disease and its prevention. Effective
education involves implementing comprehensive, targeted campaigns
to enhance understanding of dengue transmission, infection,
symptoms, and preventive measures, including the risks of multiple
virus serotypes and reinfection. Community workshops, school
programs, and media campaigns can provide clear, accessible
information to demystify dengue and encourage timely healthcare-
seeking behavior (40-42).

Once targeted messaging is developed, selecting the most
effective communication methods becomes crucial, as strong
communication and health education are foundational for
garnering support and adoption of new health initiatives and
preventive measures (43). To reach a broad audience, dengue-
related communication should be disseminated through digital
outlets and traditional channels such as newspapers and television
(44). Recent research in Indonesia has similarly shown that digital
media, including websites, social media and mobile apps, are widely
used to convey health information on topics such as disease
prevention (45, 46).

By integrating education, vector control, and vaccination into
a cohesive strategy and embracing innovative tools, we can address
the identified KAP gaps comprehensively. This integrated approach
may enhance public understanding, improve preventive practices,
and increase vaccine coverage, ultimately leading to a more
effective dengue management program and a reduction in the
disease burden.

4.3 Collaboration among key stakeholders
for an effective integrated dengue
management plan

To ensure the successful design and implementation of an
integrated dengue management program, strong collaboration among
various stakeholders is crucial (47, 48). This has also been emphasized
as a critical factor in successful dengue control programs across
several Southeast Asian countries (49, 50). Key stakeholders in this
process include government ministries, technical experts, HCPs and
medical societies, community leaders and community healthcare
workers (47). Clearly defining roles, responsibilities, and objectives is
essential for synergizing efforts and maximizing the program’s
impact (47).
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Effective dengue management requires the collaboration of
various stakeholders, each contributing to prevention efforts (47).
Government bodies play a pivotal role by mobilizing resources to
support the nationwide rollout of the vaccine, setting guidelines,
and enacting national policies. Academics and clinical experts
provide technical insights for evidence-based programs, while
community leaders and health workers encourage public
participation in prevention activities. Moreover, HCPs affiliated
with medical associations contribute valuable insights into dengue
management strategies, drawing on their clinical expertise and
frontline experiences. Despite respective responsibilities, each
stakeholder shares a collective role in enhancing dengue
prevention through coordinated efforts. For instance, government
agencies and community health workers can jointly communicate
essential information about dengue prevention methods, such as
safety and efficacy information, while medical associations and
policymakers work together to integrate the latest scientific data
into clinical guidelines.

Healthcare professionals play a uniquely trusted role in
dengue prevention. The GEMKAP study highlights that HCPs are
considered the most reliable source of health information by
Indonesian respondents. Their influence is crucial in conveying
health information about infectious diseases and vaccinations
(51-53). To leverage this role, it is important to tailor key messages
that address the knowledge, attitudes and practice gaps identified
in the GEMKAP study (14). This approach should consider
cultural sensitivities and target diverse sociodemographic groups
to optimize its impact (54). HCPs can significantly contribute to
dispelling misconceptions, and providing accurate information to
educate the public about vaccine safety and efficacy, thereby
reducing misconceptions about dengue and vaccine hesitancy
(52). Additionally, they motivate and reassure individuals,
encouraging vaccinations (55). Through these efforts, HCPs
support informed decision-making and help build public
confidence in participating in various dengue prevention activities.

4.4 Strengths and limitations

The GEMKAP study offers valuable and comprehensive insights
into knowledge, attitudes and practices related to dengue, prevention
methods, vaccines and health communication strategies. By utilising
a large cross-sectional sample, it achieved broad generalizability across
Indonesia while capturing a wide range of socio-demographic factors
for a nuanced understanding of differences in knowledge, attitudes
and practices.

However, there are several limitations to the GEMKAP
Indonesia study. First, self-reported data may introduce recall and
social desirability bias, as respondents may inaccurately recall past
dengue exposure or overreport prevention behaviors to align with
societal expectations. To minimize the social desirability bias, the
survey was self-administered and anonymous, reducing pressure
on respondents to provide socially desirable answers. Future
studies could further minimize bias by incorporating objective
behavioral measures, such as direct observation or community-
level data. Second, while quotas were set for gender, age, income
and region to ensure the representativeness of the adult population
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in Indonesia, potential sample bias may still exist as other
sociodemographic variables such as education level were not
controlled for. Third, the web-based survey may have favored
participants with higher literacy and internet access, introducing
selection bias to those who are already interested in health issues.
This method also prioritizes responses from those with internet
access and those living in extremely rural areas. Future studies
could address these by controlling for education and expanding
the scale of offline data collection. Fourth, the study did not
compare results between respondents and non-respondents, which
may limit the generalizability of the study’s findings. Additionally,
the absence of multivariate regression analysis means that the
study did not account for potential confounding factors, limiting
our ability to identify independent predictors of knowledge,
attitudes, and practices. Future research could build upon these
findings by incorporating multivariate regression techniques, such
as logistic regression, to provide deeper analysis and control for
confounding variables. Lastly, the data collection period for the
GEMKAP study was from September to October 2022, which may
not fully capture shifts in dengue and vaccine sentiment that may
have occurred subsequently. Biennial replication of the study
could better capture these trends over time.

5 Conclusion

Indonesia’s GEMKAP study results showed positive attitude
levels (65%) and moderate practice levels (56%) toward dengue
but revealed significant gaps in knowledge (46%). While many
Indonesians actively take preventive measures, there are awareness
gaps the
consequences of infection, as well as the safety and effectiveness

regarding dengue transmission, severity, and
of prevention methods like Wolbachia and vaccination. To address
these gaps, an integrated program focused on vector control,
vaccination, and education is necessary, aligning with respondents’
preference for such an approach. Furthermore, most Indonesians
view healthcare professionals as trusted sources of health
information. Therefore, collaborative efforts among diverse
stakeholders are essential for the successful implementation of

dengue management strategies.
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