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ABSTRACT 
 

Aims: to describe the basis of partial rejection from the community regarding the government's 
plan to expand the range of releases of Aedes aegypti mosquitoes which have been inserted with 
the endosymbiont bacteria Wolbachia spp. to reduce the incidence of dengue hemorrhagic fever 
and offers a more rational approach based on community based medicine to educate massively 
first before expecting community participation. 
Discussion: Aedes aegypti which laboratorily inserted with Wolbachia, an endosymbiont 
bacterium, naturally occurring in insects is actually a great success story in several countries, e.g., 
Brazil. In Jogjakarta, Indonesia this success story also repeated even though unfortunately when 
the government tries to expand the programme, some part of the community reject it. Lack of 
sufficient community education perhaps become the main reason of rejection from those who do 
not understand yet regarding the benefit.  
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Conclusion: Tackling social determinants of Health is necessary in order to make a national 
programme can be implemented and receive support from the community. 

 

 
Keywords: Mosquitoes; vector control; social determinants; health education; promotion; safety, 

Indonesia. 
 

1. INTRODUCTION 
 
Dengue hemorrhagic fever (DHF) is a vector-
borne disease transmitted by the blood-feeding 
anthropods (mosquitoes) named Aedes spp. 
There are two species responsible for DHF 
named Aedes aegypti and Ae. albopictus [1]. 
According to Zeng et al [2], globally, the total 
number of dengue cases increased enormously. 
In 2019, according to the region in the world, the 
Oceania area had the highest age-standardized 
incidence rates per 100,000 populations 
(3173.48 (95% UI 762.33–6161.18)), followed by 
the South Asia region (1740.79 (95% UI 660.93–
4287.12)), and then the Southeast Asia region 
(1153.57 (95% UI 1049.49–1281.59)) [3]. 
  
Following incubation period that usually persist 3-
7 days, there is an instantaneous 
commencement of clinical symptoms - mainly 
high fever, retro-orbital headache and body pain. 
Typically, DHF’s clinical course follows three 
phases - febrile, critical and recovery [4]. Without 
proper management, DHF can develop into 
severe dengue (SD) which is life threatening 
[5,6].  
 
As dengue cases increase globally, vector 
control combined with community engagement 
are focus to prevent spread of the disease [7]. 
Many effort has been made in order to eliminate 
DHF, one of them was via entomologically vector 
control approach; one of the most advanced 
techniques currently is population replacement in 
mosquitoes via the release of Ae. Aegypti 
inserted with endosymbiont Wolbachia to the 
environment. It is expected to slowly replace or 
at least influence the potentially dangerous wild 
type Ae. aegypti with the sterile one [8]. Success 
story regarding this method came from all over 
the world, e.g., Australia [9], Bangladesh [10], 
Brazil [11], Malaysia [12], Vietnam [13] and also 
from Jogjakarta, Indonesia [14]. 
 
Regarding its safety, several studies has been 
widely reported. Data revealed by Lee et al [15] 
showed that transient introgression of Wolbachia 
into Ae. aegypti populations being released in the 
environment actually does not elicit an antibody 
response to Wolbachia Surface Protein among 

community members. That statement suggest 
that humans are not exposed to the major 
Wolbachia surface antigen, WSP, or in a simpler 
sentence human does not affected. The results 
of study regarding risk assessment on the 
release of Wolbachia-infected Ae. aegypti in 
Yogyakarta, Indonesia conducted by Buchori et 
al [16] showed that the release of Wolbachia-
infected Ae. aegypti led to negligible risk. 
 

Unfortunately, although there are many success 
stories related to this approach, when the 
Indonesian government intended to expand 
coverage to other endemic areas, it was met with 
some resistance from the community, e.g., It is 
known that 1650 people in Bali, Indonesia that 
signed a petition against the release of the 
mosquito because there was an issue circulating 
that the virus from the Wolbachia mosquito would 
create a new pandemic in the future [17]. This 
partial resistance forced the government to 
postpone its release in Bali. 
 

The aim of this review is to analyze factors that 
contribute to the partial resistance from the 
community medicine perspective and 
suggestions to overcome this obstacle. 
 

2. A GLANCE AT THE AEDES MOSQUITO 
WHICH IS INSERTED BY THE 
ENDOSYMBIONT WOLBACHIA 

 

The Ae. aegypti mosquito is actually the main 
transmitter of dengue, Zika, chikungunya and 
yellow fever viruses [1]. In the context of dengue, 
the number of people affected is intensely 
growing [2,3]. In recent decades, due to (1) 
population growth, (2) the rapid movement of 
people due to improvement in transportation, (3) 
expanding international travel and also (4) 
climate change have all increased the spread of 
Ae. aegypti mosquitoes and of course 
subsequently, the number of people affected by 
Dengue fever has also increased rapidly [2-5]. 
Dengue fever nowadays, is considered the most 
critical mosquito-borne viral disease in the world, 
according to the World Health Organization. It’s 
also the most rapidly spreading, with a 30-fold 
increase in global incidence over the past 50 
years. 
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The Wolbachia mosquito is basically the Ae. 
aegypti mosquito that have the abilities to 
transmit the dengue hemorrhagic fever virus; in 
which it is then inserted with an endosymbiont 
Wolbachia bacteria [8-17]. Basically, Wolbachia 
lives inside insect cells and is passed from one 
generation to the next through an insect’s eggs 
[8,9]. The Ae. aegypti mosquitoes do not 
normally carry Wolbachia, however many other 
mosquitoes do. So in order to introduce 
Wolbachia into Ae. aegypti, researchers injected 
the bacterium into its eggs. This eventually 
produced adult Ae. aegypti that carried 
Wolbachia. Wolbachia blocks viruses like 
dengue, chikungunya and Zika from growing in 
the bodies of Aedes aegypti mosquitoes. This 
means that Wolbachia mosquitoes have a 
reduced ability to transmit viruses to people.  
When Wolbachia is established in a mosquito 
population it results in a decreasing incidence of 
dengue, Zika, chikungunya. This bacterium will 
weaken the dengue virus that resides in the 
mosquito's body and reduce its infectivity. In this 
way, cases of dengue fever will decrease [8-10]. 
 

3. REASONS WHY PUBLIC RESISTANCE 
EMERGED: LESSON LEARNED 

 
The paradox of why some public health 
programs do not achieve their potential impact, 
while other programs succeed in improving 
health outcomes drastically [18]. Restricted and 
unreliable funding, lack of automatic means to 
track and improve performance, workforce 
limitations, and insufficient political commitment 
can all cause public health programs to fail [19]. 
Implementation can succeed and be sustained if 
organizations and coalitions effectively address 
important key areas in order to avoid failure and 
resistance. 
 
Public health policies often face resistance due 
to various factors. These include concerns about 
personal freedoms and autonomy, 
misinformation, distrust in government or 
healthcare institutions, economic interests, and 
cultural or ideological differences. People may 
also fear potential unintended consequences of 
policies. 
 

3.1 Concern Regarding Personal 
Freedoms and Autonomy 

 
Policies are often cynically described as unfairly 
restricting freedom and displacing personal 
responsibility [20]. The causes of ill health are 
complex and multifactorial, yet the answers 

offered mostly by mainstream global culture are 
strikingly precarious: “bad personal choices are 
the primary cause of the condition of ill or health, 
and more personal responsibility is the ultimate 
solution”. Constant exposure to certain narrative 
adagium, especially in the era of social media 
use, may actually be harming health and well-
being [20]. Now is the era of infodemics and 
misinformation that easily affect people’s 
negative health behaviors [21]. 
 
Rather than intelligibly reinforcing people to 
choose better options/choices in the context of 
substantial practical, social, and physical/material 
barriers, it is frequently more effective to direct 
upstream factors- upstream healthcare is any 
approach to disrupt these structural barriers and 
to transform a person's quality of life and health 
outcomes- [22]; e.g., to modify the environment 
in ways that facilitate healthy behaviors and 
making unhealthy behaviors become more 
difficult to do. Examples of such policies include 
Covid vaccine incentive [23] prohibitions on 
smoking in public area [24], reductions in the 
sodium content of foods [25], or taxes on 
tobacco, alcohol, and sugary beverages [26]. 
Such policies are recommended by major health 
organizations and have been effective—and 
popularly accepted—in other countries. 
 
Positive ideas like free choice and personal 
responsibility unfortunately may harm health and 
well-being [27]. Certainly, such statements can 
be positive and empowering 28]. Individual 
choice combined with responsibility can provide 
strong motivation and encouragement to take 
action regarding improvement of their health, 
even for those who are already in illness or 
disorders [29]. Unfortunately, too focus on choice 
and personal responsibility only partially paints 
an incomplete picture of the drivers of health 
[20]. It diverts focus from the role of social and 
environmental items in tailoring health condition, 
e.g., items that each individual commonly cannot 
affect alone by himself/herself, such as public 
safety, pollution, inequality, occupational 
hazards, and affordability of healthy foods and 
quality health care [30]. 
 

3.2 Misinformation 
 
The present-day communication situation is 
characterized by the dynamic and promptly 
evolving technologies in routine daily life, 
including health [31,32]. Communication in any 
form has evolved and now includes popular 
social media such as Facebook, Twitter, and 
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Instagram to disseminate massively facts and 
ideas via content exposure [33]. Communicating 
and consuming information has shifted from the 
more traditional methods to the better forms 
which marked by connectivity, interactivity and 
real time [34] as part of this communication 
evolution [31]. 
 
The increasing caress of social media platforms 
by its users with a health agenda and within the 
health-policy or health-care condition transmits 
the intended message unlimitedly [35]. Social 
media nowadays already become an important 
tool for disseminating and consuming information 
(which unfortunately is not only always good 
information, but also bad information with bad 
intentions from the spreader- the latter usually 
called misinformation) [36].  In a positive way, 
social media commonly used to promote public 
awareness and influencing policy making about 
health [31].  
 
The spread of misinformation in social media has 
become a severe threat to public interests [36]. 
For example, several incidents of public health 
concerns arose out of social media 
misinformation during the COVID-19 pandemic 
[37] and now it is happening again through 
several videos on social media by public figures 
in the context of rejection due to the release of 
Ae. aegypti mosquitoes containing endosymbiont 
bacteria Wolbachia (here are some content             
that can be found in YouTube™ 
https://www.youtube.com/watch?v=LM0SmV-zz I 
Q,https://www.youtube.com/watch?v=xqINFXQJl
uQ&t=2183s,https://www.youtube.com/watch?v=
zKnJIWBhBKc). What many social media users 
or viewers are rarely informing of is that 
platforms reserve every right to police user-
generated content through a clause in their 
Terms of Service, usually by incorporating their 
Community Guidelines by reference [38]. 
 
Due to that condition, content moderation is 
needed, because it is an active and continuous 
process of reviewing and monitoring user-
generated content on online platforms to ensure 
that it meets certain standards and guidelines 
[38]. This includes withdrawing inappropriate or 
offensive content and enforcing community 
engagement guidelines and as well as conditions 
that, even though they have not yet occurred, 
have been regulated in the terms of service 
[38,39]. Content moderation is the process of 
reviewing and monitoring user-generated content 
on online platforms to ensure that it meets 
certain standards and guidelines. This includes 

removing inappropriate or offensive content and 
enforcing community guidelines and terms of 
service [39]. Content moderation is used in a 
variety of contexts as a ‘governance mechanism’ 
to structure community participation in order to 
facilitate cooperation combined with civility; or in 
other words balancing independence with 
responsibility [40]. 
  
On social media, content moderation is ordinarily 
an automated process based on machinery 
learning and computational algorithms delineated 
by bounded human interaction [41]. From this 
potentially reckless freedom, awareness begins 
to emerge regarding the importance to examines 
how activists leverage the technical properties of 
social media to develop a joint narrative and a 
collective identity [42]. In the beginning, social 
media provider has refused the act of arbitrating 
in public discourse, perceiving of their service to 
their users/readers as nonpartisan channels for 
conversations rather than guardians of content 
[41,43,44]. In recent years, social media 
providers have been blamed for not accepting 
their responsibilities on public discourse seriously 
enough with regard to sensitive topics such as 
hate-speech [45], injustice with discrimination 
[46], antisocial aggressive behavior expresses in 
violence [47], and even to imbalance political 
interference [48]. Once again, while the platform 
providers legally bear no responsibility for the 
content its users generate, many people believe 
that it is the failure of social media provide to 
control fake content [49].  
 
In the context of partially rejection in Bali, the 
array of misinformation is very wide. Some 
accuse these mosquitoes are harmful due to its 
genetic engineering properties with various 
negative potentials related to changes in strains 
and mutations. There are also fears among 
community members that Wolbachia can infect 
the human body. Some even believe Wolbachia 
bacteria can play a part in spreading homosexual 
activity in people who get bitten by the mosquito, 
citing a study reporting that a Wolbachia strain 
can induce the feminization of genetic males. 
 

3.3 Distrust  
 

Over the last decades, health systems worldwide 
have encountered a sharp decline in public trust 
due to several reasons [50-52]. For those 
unfortunate and marginalized minority 
populations, who commonly suffer from inequity, 
poverty and political exclusion, the roots of this 
tendency terribly sink, chartering a state of two-

https://www.youtube.com/watch?v=LM0SmV-zzIQ
https://www.youtube.com/watch?v=LM0SmV-zzIQ
https://www.youtube.com/watch?v=xqINFXQJluQ&t=2183s
https://www.youtube.com/watch?v=xqINFXQJluQ&t=2183s
https://www.youtube.com/watch?v=zKnJIWBhBKc
https://www.youtube.com/watch?v=zKnJIWBhBKc
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ways distrust between these poor people and 
health provider [53]. Paradoxically, in a much 
smaller scope compared to trust, distrust does 
hinder health initiatives, such as effective health 
care [54]. Wherever distrust reigns, even trust 
building actions, e.g., prioritizing “the greater 
good of common interests”, outlining rights and 
obligations, and expanding transparency 
capacity, are vulnerable to collapse.  
 
Lesson learned from similar rejection in Puerto 
(USA) is that lack of trust on strangers was an 
important challenge due to criminal activity 
involving violence and drug use in some 
community areas [55]. 
 

3.4 Social and Economy Interests 
 
There was widespread controversy and rejection 
in society. There are various reasons, including 
that this method is accused of being full of 
business interests. The Wolbachia mosquito is 
suspected of being able to induce the disease 
Japanese encephalitis with the consequence of 
having to buy and use a vaccine to treat it. Some 
speculate that these mosquitoes were created to 
spread other diseases to reduce the human 
population [56]. 
 
Bali is one area that rejects this method. Some 
residents in Bali opposed a pilot project on the 
release of 200 million eggs of mosquitoes 
carrying Wolbachia in Buleleng and Denpasar to 
reduce the impact of dengue on communities 
there. The possibility of Wolbachia bacteria being 
transferred to other insects and the potential 
impacts of such a host shift on the tourisms 
related economy and shifted in the micro-fauna 
composition which is feared will change the 
environment; these two are among the biggest 
concerns behind the resistance. Therefore, the 
spread of millions of Wolbachia mosquito eggs in 
several areas in Bali has been postponed [56]. 
 

4. SUGGESTIONS TO OVERCOME THIS 
OBSTACLE 

 
Formerly, the initiative, involving Ae. aegypti 
mosquitoes carrying the Wolbachia bacteria, was 
set to launch in mid-November in Bali. However, 
Indonesia’s Ministry of Health has decided to 
indefinitely postpone the program and currently 
discussing with the Bali Provincial Government to 
temporarily delay the release of Aedes 
containing Wolbachia mosquitoes and conduct 
further public dissemination until the community 
is prepared. 

Effective communication [57], transparency [58], 
and involving the community engagement 
initiatives [59] in policy development can help 
mitigate resistance against innovative change 
[60]. Equilibrating public health policy goals with 
individual rights [61] and managing people's 
concerns [62] are prerequisite for prospering 
policy implementation. 
 
Main element in the introduction of technological 
innovations for Ae. aegypti management is to 
break with experience of community based 
health education, e.g., specifically regarding 
Aedes life cycle [63,64] and information 
campaigns, e.g., mosquito awareness week in 
the Carribean [65] and social participation 
schemes that have encouraged changes [66] 
(whether it is effective or not) up to the level of 
individual or community practices [67] in order to 
eliminate, protect, or control the variety of vector 
breeding sites found in the domestic and 
surrounding environment [68,69].  
 
The effort to Convince constituents of the 
community regarding how virtuous and advance 
releasing Aedes mosquitoes that contain 
endosymbiont Wolbachia to replace wild type Ae. 
aegypti when some of them have antecedently 
incorporated the opposite view, clearly requisites 
an exceptional step, starting with (1) community 
awareness-arousing [70] and (2) intense bi-
direction communication to turn initially opposite 
community members into participants and even 
partners [71]. The information and awareness 
campaign should explain the features of the 
innovations [72], including strengths [73] and its 
weaknesses [74,75], the release procedures 
(areas, dates, etc.) which intended to suppress 
or to replace initial mosquito population [76], the 
potential risks [16] and, especially, the activities 
in which the community should intervene or 
participate [66,71]. 
 
This community awareness-arousing campaign 
must start with teaching and deconditioning 
potential numerous actors at diverse levels, e.g., 
national or federal, state or provincial, municipal 
and local) and the health spokesmen/women in 
charge of reassembling the strategy and the 
documents of specific educational subjects that 
must be to accommodate all the beneficiary 
effects of the new vector control approach [67]. 
This is a fundamental step, especially if the 
innovations are introduced as Interventions for 
Ae. aegypti control strategies intended to 
complement the activities of traditional vector 
control programs (initially restricted only to 
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chemical based fumigation and elimination). It is 
also a mandatory that the population should 
always be given spaces to boost concerns and at 
the same time allowing them to achieve good 
and fast responses. This approach basically is a 
fundamental step in avoiding the spread of hoax 
and misinformation [21, 36, 41, 77]. 
 

5. CONCLUSION 
 
In the days of state of the art in health technology 
and also in information technology, every 
stakeholder need to continue to be an open mind 
to every new positive initiative. While at the same 
time, every stakeholder also has the right to have 
concerns about the consequences of health 
policy and must willing to take any 
responsibilities, whenever necessary, especially 
regarding to social media usage. 
 
Specifically, the government should not hesitate 
to take firm action against misinformation and 
fake news regarding the new technology to fight 
dengue, simply because they only spread 
confusion, and even fear among society that in 
the end will produce distrust to the authority and 
predictable become resistant to any health 
programs that actually they need the most. 
 

CONSENT 
 
It is not applicable. 
 

ETHICAL APPROVAL 
 
It is not applicable. 
 

COMPETING INTERESTS 
 
Author has declared that no competing interests 
exist. 

 
REFERENCES 
 
1. Dalpadado R, Amarasinghe D, 

Gunathilaka N, Ariyarathna N. Bionomic 
aspects of dengue vectors Aedes aegypti 
and Aedes albopictus at domestic settings 
in urban, suburban and rural areas in 
Gampaha District, Western Province of Sri 
Lanka. Parasit Vectors. 2022;15(1):148.  
Available:https://doi.org/10.1186/s13071-
022-05261-3. 

2. Zeng Z, Zhan J, Chen L, Chen H, Cheng 
S. Global, regional, and national dengue 
burden from 1990 to 2017: A systematic 

analysis based on the global burden of 
disease study 2017. EClinicalMedicine. 
2021;32:100712.  
Available:https://doi.org/10.1016/j.eclinm.2
020.100712 

3. Tian N, Zheng J-X, Guo Z-Y, Li L-H, Xia S, 
Lv S, Zhou X-N. Dengue Incidence Trends 
and Its Burden in Major Endemic Regions 
from 1990 to 2019. Tropical Medicine and 
Infectious Disease. 2022; 7(8):180.  
Available:https://doi.org/10.3390/tropicalm
ed7080180 

4. Kularatne SA, Dalugama C. Dengue 
infection: Global importance, 
immunopathology and management. Clin 
Med (Lond). 2022;22(1):9-13. 
Available:https://doi.org/10.7861/clinmed.2
021-0791. 

5. Yuan K, Chen Y, Zhong M, Lin Y, Liu L. 
Risk and predictive factors for severe 
dengue infection: A systematic review and 
meta-analysis. PLoS One. 
2022;17(4):e0267186. 
Available:https://doi.org/10.1371/journal.po
ne.0267186. 

6. Sulistyawati S, Yuliansyah H, Sukesi TW, 
Khusna AN, Mulasari SA, Tentama F, 
Sudarsono B, Ghozali FA. Rapid 
appraisals of the transformation strategy 
required to sustain dengue vector control 
during and after the COVID-19 Pandemic 
in Indonesia. Risk Manag Healthc Policy. 
2023;16:93-100.  
Available:https://doi.org/10.2147/RMHP.S3
91933 

7. Gopalan RB, Babu BV, Sugunan AP, 
Murali A, Ma MS, Balasubramanian R, 
Philip S. Community engagement to 
control dengue and other vector-borne 
diseases in Alappuzha municipality, 
Kerala, India. Pathog Glob Health. 2021 
Jun;115(4):258-66. 
Available:https://doi.org/10.1080/20477724
.2021.1890886. 

8. Ant TH, Mancini MV, McNamara CJ, 
Rainey SM, Sinkins SP. Wolbachia-Virus 
interactions and arbovirus control through 
population replacement in mosquitoes, 
Pathogens and Global Health. 
2023;117(3):245-58.  
Available:https://doi.org/10.1080/20477724
.2022.2117939 

9. Ryan PA, Turley AP, Wilson G, Hurst TP, 
Retzki K, Brown-Kenyon J, et al.  
Establishment of wMel wolbachia in aedes 
aegypti mosquitoes and reduction of local 
dengue transmission in cairns and 



 
 
 
 

Siagian; Asian J. Res. Infect. Dis., vol. 14, no. 4, pp. 127-137, 2023; Article no.AJRID.110854 
 
 

 
133 

 

surrounding locations in northern 
Queensland, Australia. Gates Open Res. 
2020;3:1547.  
Available:https://doi.org/10.12688/gatesop
enres.13061.2. 

10. Al Noman A, Das D, Nesa Z, 
Tariquzzaman Md, Sharzana F, Hasan Md, 
et al. Importance of Wolbachia-mediated 
biocontrol to reduce dengue in Bangladesh 
and other dengue-endemic developing 
countries- Science-X. Biosafety and 
Health. 2023;5. 
Available:https://doi.org/10.1016/j.bsheal.2
023.03.003. 

11. Durovni B, Saraceni V, Eppinghaus A, 
Riback TIS, Moreira LA, Jewell NP, et al. 
The impact of large-scale deployment of 
Wolbachia mosquitoes on dengue and 
other Aedes-borne diseases in Rio de 
Janeiro and Niterói, Brazil: Study protocol 
for a controlled interrupted time                     
series analysis using routine disease 
surveillance data. F1000Res. 2019;8:1328.  
Available:https://doi.org/10.12688/f1000res
earch.19859.2. 

12. Nazni WA, Hoffmann AA, NoorAfizah A, 
Cheong YL, Mancini MV, Golding N, et al. 
Establishment of Wolbachia Strain wAlbB 
in Malaysian Populations of Aedes aegypti 
for Dengue Control. Curr Biol. 
2019;29(24):4241-4248.e5. 
Available:https://doi.org/10.1016/j.cub.201
9.11.007. 

13. Carrington LB, Tran BCN, Le NTH, Luong 
TTH, Nguyen TT, Nguyen PT, et al. Field- 
and clinically derived estimates of 
Wolbachia-mediated blocking of dengue 
virus transmission potential in Aedes 
aegypti mosquitoes. Proc Natl Acad Sci U 
S A. 2018;115(2):361-366.  
DOI:https://doi.org/10.1073/pnas.1715788
115 

14. Indriani C, Tantowijoyo W, Rancès E, 
Andari B, Prabowo E, Yusdi D, et al. 
Reduced dengue incidence following 
deployments of Wolbachia-infected Aedes 
aegypti in Yogyakarta, Indonesia: a quasi-
experimental trial using controlled 
interrupted time series analysis. Gates 
Open Res. 2020;4:50.  
Available:https://doi.org/10.12688/gatesop
enres.13122.1. 

15. Lee E, Hien Nguyen T, Yen Nguyen T, 
Nam Vu S, Duong Tran N, Trung Nghia L, 
et al. Transient Introgression of Wolbachia 
into Aedes aegypti Populations Does Not 
Elicit an Antibody Response to Wolbachia 

Surface Protein in Community Members. 
Pathogens. 2022;11(5):535.   
Available:https://doi.org/10.3390/pathogen
s11050535 

16. Buchori D, Mawan A, Nurhayati I, Aryati A, 
Kusnanto H, Hadi UK. Risk Assessment on 
the Release of Wolbachia-Infected Aedes 
aegypti in Yogyakarta, Indonesia. Insects. 
2022;13(10):924.  
Available:https://doi.org/10.3390/insects13
100924. 

17. Editorial team. VIDEO: Wolbachia 
Mosquito Egg Spread Program In Bali 
Postponed Due To Community 
Restlessness. Downloaded from  
Available:https://voi.id/en/news/332874 

18. Guttman N, Kegler M, Mcleroy K. Health 
promotion paradoxes, antinomies and 
conundrums. Health Education Research. 
1996;11(1):1.  
Available:https://doi.org/11.10.1093/her/11.
1.1 

19. Frieden TR. Six components necessary for 
effective public health program 
implementation. Am J Public Health. 
2014;104(1):17-22.  
Available:https://doi.org/10.2105/AJPH.201
3.301608 

20. Hook CJ, Rose Markus H. Health in the 
United States: Are appeals to choice and 
personal responsibility making americans 
sick? Perspectives on Psychological 
Science. 2020;15(3): 643-64.  
Available:https://doi.org/10.1177/17456916
19896252 

21. Borges do Nascimento IJ, Pizarro AB, 
Almeida JM, Azzopardi-Muscat N, 
Gonçalves MA, Björklund M, Novillo-Ortiz 
D. Infodemics and health misinformation: a 
systematic review of reviews. Bull World 
Health Organ. 2022;100(9):544-61. 
Available:https://doi.org/10.2471/BLT.21.2
87654 

22. Bharmal N, Derose KP, Felician M, Weden 
MM. Understanding the Upstream Social 
Determinants of Health. 2015;1-18. 
California: RAND. 

23. Savulescu J, Pugh J, Wilkinson D. 
Balancing incentives and disincentives for 
vaccination in a pandemic. Nat Med. 
2021;27:1500–3.  
Available:https://doi.org/10.1038/s41591-
021-01466-8 

24. Institute of Medicine (US) Committee on 
Secondhand Smoke Exposure and Acute 
Coronary Events. Secondhand Smoke 
Exposure and Cardiovascular Effects: 



 
 
 
 

Siagian; Asian J. Res. Infect. Dis., vol. 14, no. 4, pp. 127-137, 2023; Article no.AJRID.110854 
 
 

 
134 

 

Making Sense of the Evidence. 
Washington (DC): National Academies 
Press (US); 2010;5, The Background of 
Smoking Bans.  
Available:https://www.ncbi.nlm.nih.gov/boo
ks/NBK219563/ 

25. Jachimowicz-Rogowska K, Winiarska-
Mieczan A. Initiatives to reduce the content 
of sodium in food products and meals and 
improve the population’s health. Nutrients. 
2023;15(10):2393. 
Available:https://doi.org/10.3390/nu151023
93 

26. Blecher E. Taxes on tobacco, alcohol and 
sugar sweetened beverages: Linkages and 
lessons learned. Soc Sci Med. 2015;136-
137:175-9. 
Available:https://doi.org/10.1016/j.socscim
ed.2015.05.022. 

27. Björk J, Stenfors T, Juth N, Gunnarsson 
AB. Personal responsibility for health? A 
phenomenographic analysis of general 
practitioners' conceptions. Scand J Prim 
Health Care. 2021;39(3):322-331.  
Available:https://doi.org/10.1080/02813432
.2021.1935048 

28. Sheldon KM, Gordeeva T, Leontiev D, 
Lynch MF, Osin E, Rasskazova E, et al. 
Freedom and responsibility go together: 
Personality, experimental, and cultural 
demonstrations. Journal of Research                     
in Personality. 2018;73: 63–74. 
Available:https://doi.org/10.1016/j.jrp.2017.
11.007 

29. Enhancing motivation for change in 
substance use disorder treatment: 
Updated [Internet]. Rockville (MD): 
Substance Abuse and Mental Health 
Services Administration (US). (Treatment 
Improvement Protocol (TIP) Series, No. 
35.) Chapter 5—From Contemplation to 
Preparation: Increasing Commitment; 
2019.  
Available:https://www.ncbi.nlm.nih.gov/boo
ks/NBK571064/ 

30. National Research Council (US); Institute 
of Medicine (US); Woolf SH, Aron L, 
editors. U.S. Health in International 
Perspective: Shorter Lives, Poorer Health. 
Washington (DC): National Academies 
Press (US). Physical and Social 
Environmental Factors. 2013;7 
Available:https://www.ncbi.nlm.nih.gov/boo
ks/NBK154491/ 

31. Charalambous A. Social Media and Health 
Policy. Asia Pac J Oncol Nurs. 2019 Jan-
Mar;6(1):24-27.  

DOI:https://doi.org/10.4103/apjon.apjon_60
_18. 

32. Shao M, Fan J, Huang Z, Chen M. The 
impact of information and communication 
technologies (ICTs) on Health Outcomes: 
A mediating effect analysis based on 
cross-national panel data. J Environ Public 
Health. 2022;2022:2225723.  
Available:https://doi.org/10.1155/2022/222
5723  

33. Stasi ML. Maria Luisa. Social media 
platforms and content exposure: How to 
restore users’ control. Competition and 
Regulation in Network Industries. 
2019;20:86-110. 
Available:https://doi.org/10.1177/17835917
19847545. 

34. Liu X, Zheng B, Liu H. Understanding the 
social media interactivity paradox: the 
effects of social media interactivity on 
communication quality, work interruptions 
and job performance. Information 
Technology & People. ahead-of-print; 
2021.  
Available:https://doi.org/10.1108/ITP-12-
2020-0845. 

35. Srauy S. The Limits of Social Media: What 
social media can be, and what we should 
hope they never become. Social Media + 
Society; 2015. 
Available:https://doi.org/1.10.1177/205630
5115578676. 

36. Muhammed TS, Mathew SK. The disaster 
of misinformation: a review of research in 
social media. Int J Data Sci Anal. 
2022;13(4):271-285.  
Available:https://doi.org/10.1007/s41060-
022-00311-6 

37. Daroedono E, Kurniaty K, Cing JM, 
Siagian FE, Sunarti LS. Health 
Communication in the New Age: The Role 
of Social Media on the Behavior and 
Choices of Self-medication for Covid-19". 
Acta Scientific Clinical Case Reports. 
2022;3(1):46-52. 
Available:https://actascientific.com/ASCR/
ASCR-03-0233.php 

38. Arsht A, Etcovitch D. The Human Cost of 
Online Content Moderation; 2018. 
Available:https://jolt.law.harvard.edu/digest
/the-human-cost-of-online-content-
moderation 

39. Hubley H. Bad Speech, Good Evidence: 
Content moderation in the context of open-
source Investigations. International 
Criminal Law Review 2022;22(5-6):989-
1015. 



 
 
 
 

Siagian; Asian J. Res. Infect. Dis., vol. 14, no. 4, pp. 127-137, 2023; Article no.AJRID.110854 
 
 

 
135 

 

Available:https://doi.org/10.1163/15718123
-bja10124Web. 

40. De Gregorio G. Democratising                     
online content moderation: A            
constitutional framework. Computer Law & 
Security Review. 2019; 36. 
Available:https://doi.org/105374.10.1016/j.
clsr.2019.105374. 

41. Baker SA, Wade M, Walsh MJ. The 
challenges of responding to misinformation 
during a pandemic: Content moderation 
and the limitations of the concept of harm. 
Media International Australia. 
2020;177(1):103–7.  
Available:https://doi.org/10.1177/1329878X
20951301 

42. Milan S. When algorithms shape collective 
action: social media and the dynamics of 
cloud protesting. Social Media + Society. 
205;1(2).  
Available: 
https://doi.org/10.1177/2056305115622481 

43. Bayer J. Between Anarchy and Censorship 
Public discourse and the duties of social 
media. CEPS Paper in Liberty and Security 
in Europe No; 2019 
Available:https://aei.pitt.edu/98662/1/LSE2
019-03_Between-Anarchy-and-
Censorship.pdf 

44. McGuinty D. How public discourse is 
harmed by social media mobbing. Ottawa 
Citizen; 2018.  
Available:https://ottawacitizen.com/opinion/
columnists/mcguinty-how-public-discourse-
is-harmed-by-social-media-mobbing 

45. Tazamal M. Facebook’S Failure to Tackle 
Hate Speech Online Has Real World 
Consequences. 2020 Aug 31.  
Available:https://bridge.georgetown.edu/re
search/facebooks-failure-to-tackle-hate-
speech-online-has-real-world-
consequences/ 

46. Allen NDC. The misappropriation of 
“woke”: discriminatory social media 
practices, contributory injustice and context 
collapse. Synthese. 2023;202:84.  
Available:https://doi.org/10.1007/s11229-
023-04249-5 

47. Hameed, I, Irfan, BZ. Social Media                      
Self-Control Failure leading to                     
antisocial aggressive behavior. Hum 
Behav & Emerg Tech. 2021;3:296–303. 
Available:https://doi.org/10.1002/hbe2.226 

48. Louis M. Why politicians should be banned 
from social media: Examining the politics 
of content moderation: Content moderation 
practices need to change especially for 

political content. Innovation mindset. Fall; 
2022. 
Available:https://www.cmu.edu/iii/about/ne
ws/2023/images/masters-
essay_monicalouis.pdf 

49. Napoli PM, Caplan R. Why media 
companies insist they’re not media 
companies, why they’re wrong, and why it 
matters. First Monday. 2017;22(5). 
Available:http://dx.doi.org/10.5210/fm.v22i
15.7051 

50. Blendon RJ, Benson JM. Trust in 
Medicine, the Health System & Public 
Health. Daedalus. 2022;151(4): 67–82.  
DOI:https://doi.org/10.1162/daed_a_01944 

51. Pollard MS, Davis LM. Decline in Trust in 
the Centers for Disease Control and 
Prevention During the COVID-19 
Pandemic. Rand Health Q. 2022;9(3):23. 

52. Huang EC, Pu C, Chou YJ, Huang N. 
Public trust in physicians-health care 
commodification as a possible 
deteriorating factor: Cross-sectional 
Analysis of 23 Countries. Inquiry. 2018 
;55:46958018759174. 
Available:https://doi.org/10.1177/00469580
18759174. 

53. Hermesh B, Rosenthal A, Davidovitch N. 
The cycle of distrust in health policy and 
behavior: Lessons learned from the Negev 
Bedouin. PLoS One. 2020 Aug 
20;15(8):e0237734.  
DOI:https://doi.org/10.1371/journal.pone.0
237734. 

54. Woskie LR, Fallah MP. Overcoming 
distrust to deliver universal                             
health coverage: lessons from                          
Ebola.   BMJ. 2019;366:l5482. 
Available:https://doi.org/10.1136/bmj.l5482 

55. Pérez-Guerra CL, Rosado-Santiago C, 
Ramos SA, Marrero KM, González-Zeno 
G, Miranda-Bermúdez J, Ortíz-Ortíz M, 
Rivera-Amill V, Waterman S, Paz-Bailey   
G, Sánchez-González L. Community 
perceptions on challenges and solutions to 
implement an Aedes aegypti control 
project in Ponce, Puerto Rico (USA).                   
PLoS One. 2023;18(4):e0284430. 
Available:https://doi.org/10.1371/journal.po
ne.0284430. 

56. Editorial Board. Wolbachia misinformation. 
The Jakarta Post; 2023 
Available:https://www.thejakartapost.com/o
pinion/2023/12/02/wolbachia-
misinformation.html 

57. White SJ, Condon B, Ditton-Phare P, Dodd 
N, Gilroy J, Hersh D, Kerr D, Lambert K, 



 
 
 
 

Siagian; Asian J. Res. Infect. Dis., vol. 14, no. 4, pp. 127-137, 2023; Article no.AJRID.110854 
 
 

 
136 

 

McPherson ZE, Mullan J, Saad S, Stubbe 
M, Warren-James M, Weir KR, Gilligan C. 
Enhancing effective healthcare 
communication in Australia and Aotearoa 
New Zealand: Considerations for research, 
teaching, policy, and practice. PEC Innov. 
2023;3:100221. 
Available:https://doi.org/10.1016/j.pecinn.2
023.100221. 

58. Ford N, Thomas R, Grove J. 
Transparency: A central principle 
underpinning trustworthy guidelines.     J 
Clin Epidemiol. 2022;142:246-248. 
Available:https://doi.org/10.1016/j.jclinepi.2
021.11.025. 

59. Erku D, Khatri R, Endalamaw A, Wolka E, 
Nigatu F, Zewdie A, Assefa Y. Community 
engagement initiatives in primary health 
care to achieve universal health coverage: 
A realist synthesis of scoping                     
review.  PLoS One. 2023;18(5):e0285222. 
Available:https://doi.org/10.1371/journal.po
ne.0285222. 

60. Drejeris R, Drejeriene E. Novel Approach 
to the Actions for Causes Elimination of 
Staff Resistance to Innovative Change. J 
Multidiscip Healthc. 2022;15:1011-1022. 
Available:https://doi.org/10.2147/JMDH.S3
54329. 

61. Toebes B. Mediating tensions between 
public health and individual rights, 
European Journal of Public Health. 
2020;30(S5):ckaa165.044. 
Available:https://doi.org/10.1093/eurpub/ck
aa165.044 

62. Trein P, Fuino M, Wagner J. Public  
opinion on health care and public                   
health. Prev Med Rep. 2021;23:101460. 
Available:https://doi.org/10.1016/j.pmedr.2
021.101460. 

63. Kusuma YS, Burman D, Kumari R, 
Lamkang AS, Babu BV. Impact of health 
education based intervention on 
community’s awareness of dengue                    
and its prevention in Delhi, India. Global 
Health Promotion. 2019;26(1):50-59. 
Available:https://doi.org/10.1177/17579759
16686912 

64. Manjarres-Suarez A, Olivero-Verbel J. 
Chemical control of Aedes aegypti:                   
A historical perspective. Revista 
Costarricense de Salud Pública. 2013; 
22(1):68-75.  
Available:http://www.scielo.sa.cr/scielo.php
?script=sci_arttext&pid=S1409-
14292013000100012&lng=en&tlng=en. 

65. Pan American Health Organization. 
Mosquito Awareness Week: Calling all 
citizens to the frontlines of Mosquito 
Control;2018 
.Available:https://www.paho.org/en/news/1
0-5-2018-mosquito-awareness-week-
calling-all-citizens-frontlines-mosquito-
control 

66. Allen T, Crouch A, Russell TL, Topp SM. 
Factors influencing the community 
participation approaches used in Aedes 
mosquito management in the Torres Strait, 
Australia. BMC Public Health. 2023 
;23(1):1993. 
Available:https://doi.org/10.1186/s12889-
023-16942-8. 

67. Trickett EJ, Beehler S, Deutsch C, Green 
LW, Hawe P, McLeroy K, et al. Advancing 
the science of community-level 
interventions. Am J Public Health. 2011; 
101(8):1410-9. 
Available:https://doi.org/10.2105/AJPH.201
0.30011. 

68. Elsinga J, van der Veen HT, Gerstenbluth 
I, Burgerhof JGM, Dijkstra A, Grobusch 
MP, Tami A, Bailey A. Community 
participation in mosquito breeding site 
control: an interdisciplinary mixed methods 
study in Curaçao. Parasit Vectors. 
2017;10(1):434. 
Available:https://doi.org/10.1186/s13071-
017-2371-6. 

69. Montenegro C, Louis V, Horstick O, 
Velayudhan R, Dambach P, Runge-
Ranzinger S. Interventions against 
Aedes/dengue at the household level:                  
A systematic review and meta-                 
analysis. Ebio Medicine. 2023;93. 
Available:https://doi.org/10.1016/j.ebiom.2
023.104660. 

70. Liew C, Soh LT, Chen I, Ng LC. Public 
sentiments towards the use of Wolbachia-
Aedes technology in Singapore.                       
BMC Public Health. 2021;21(1):1417. 
Available:https://doi.org/10.1186/s12889-
021-11380-w. 

71. Lwin MO, Ong Z, Panchapakesan C, 
Sheldenkar A, Soh LT, Chen I, Li X, Niah 
W, Vasquez K, Sim S, Ng LC. Influence of 
public hesitancy and receptivity on reactive 
behaviors towards releases of male 
Wolbachia-Aedes mosquitoes for dengue 
control. PLoS Negl Trop Dis. 
2022;16(11):e0010910. 
Available:https://doi.org/10.1371/journal.pn
td.0010910. 



 
 
 
 

Siagian; Asian J. Res. Infect. Dis., vol. 14, no. 4, pp. 127-137, 2023; Article no.AJRID.110854 
 
 

 
137 

 

72. Fox T, Sguassero Y, Chaplin M, Rose W, 
Doum D, Arevalo-Rodriguez I, Villanueva 
G. Wolbachia‐carrying Aedes               
mosquitoes for preventing dengue 
infection. Cochrane Database Syst Rev. 
2023;2023(3):CD015636. 
Available:https://doi.org/10.1002/14651858
.CD015636. 

73. Bian G, Xu Y, Lu P, Xie Y, Xi Z. The 
endosymbiotic bacterium Wolbachia 
induces resistance to dengue virus in 
Aedes aegypti. PLoS Pathog. 
2010;6(4):e1000833. 
Available:https://doi.org/10.1371/journal.pp
at.1000833. 

74. Garcia GA, Hoffmann AA, Maciel-de-
Freitas R. Aedes aegypti insecticide 
resistance underlies the success (and 
failure) of Wolbachia population 
replacement. Sci Rep 2020;10:63.  
Available:https://doi.org/10.1038/s41598-
019-56766-4 

75. Pavan MG, Garcia GA, David MR, Maciel-
de-Freitas R. The double-edged sword 
effect of expanding Wolbachia deployment 
in dengue endemic settings. Lancet Reg 
Health Am. 2023;27:100610. 
Available:https://doi.org/10.1016/j.lana.202
3.100610. 

76. Ross PA. Designing effective Wolbachia 
release programs for mosquito and 
arbovirus control. Acta Trop. 
2021;222:106045. 
Available:https://doi.org/10.1016/j.actatropi
ca.2021.106045. 

77. Pan American Health                        
Organization. Evaluation of Innovative 
Strategies for Aedes aegypti Control: 
Challenges for their Introduction and 
Impact Assessment. Washington DC.: 
PAHO;2019. 
Available:https://iris.paho.org/bitstream/ha
ndle/10665.2/51375/9789275120965_eng.
pdf?sequence=1&isAllowed=y 

_________________________________________________________________________________ 
© 2023 Siagian; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/110854 

http://creativecommons.org/licenses/by/4.0

