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Abstract
Background

A resurgence of malaria in Papua New Guinea (PNG) has prompted exploration of additional vector
control tools that can complement insecticide treated nets, including larviciding, a type of larval source
management. Understanding determinants of community acceptability of additional approaches such as
larviciding is vital to inform future implementation strategies. This study aims to understand community-
level perceptions, enablers and barriers related to larvicide use in water bodies in a rural village in
Madang province, PNG.

Methods

Four focus group discussions (FGDs) and eleven semi-structured interviews (SSls) were conducted with
community members in a rural village along the south coast of Madang Province, PNG. FGDs were
conducted with a combination of participants who did and did not have their water bodies treated with
larvicides. Qualitative data analysis software NVivo 14 was used to thematically code transcripts
inductively, using a coding framework to identify themes and sub-themes as they emerged.

Results

Enablers to acceptability included attendance at awareness sessions and knowledge that larviciding is
safe for humans and the environment, building positive relationships and trusted partnerships with local
community leaders and stakeholders, and recognising the importance of traditional approaches to
malaria prevention and care. Barriers to acceptability included fears of unknown side effects and toxicity
of larviciding to humans, animals and ecosystems, perception that larviciding is unnecessary and
ineffective, and poor attendance at larviciding awareness sessions. Participants expressed willingness
to purchase larvicides for between 5-50 PGK, preferably from trusted sources such as health clinics or
government groups who can provide accurate information on how to apply them safely.

Conclusions

Using a community-based approach to engage, educate and address community concerns surrounding
larviciding should be prioritised. Culturally tailored implementation strategies that respect and
incorporate local knowledge and emphasise the safety to humans, animals and ecosystems are more
likely to foster acceptability.

Background
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Papua New Guinea (PNG) accounts for the vast majority of malaria cases reported in the Western
Pacific region. In 2024, PNG reported over 1.5 million cases of malaria, accounting for 65.6% of malaria
cases and 78.2% of deaths in the Western Pacific region’. Insecticide treated nets (ITNs) are the only
programmatically implemented vector control tool in PNG, distributed throughout the country at no cost
to community members by PNG’s National Malaria and Vector Borne Disease Control Program. In
addition to ITNs, a combination of traditional and biomedical approaches are used to avoid mosquito

bites, including making fires, swatting and burning mosquito coils?.

Malaria burden in PNG reduced significantly in the years following introduction of nation-wide ITNs,
parasitological diagnosis and artemisinin-based combination therapy, however has increased since
2015%4. The observed increase is likely due to a combination of factors including reduced bioefficacy of
ITNs distributed between 2013 and 2019° and reduced funding for and implementation of behaviour
change campaigns for malaria prevention. Coupled with the additional challenges of outdoor
transmission®® and possible emerging resistance to insecticides’, these factors have prompted
consideration of alternative approaches, including larval source management (LSM).

LSM includes habitat modification and manipulation, environmental management, biological control

(including larvivorous fish) and larviciding®. Larvicides are used in larval habitats targeting mosquito
8

aquatic stages to reduce adult mosquito vector populations and thereby reduce malaria transmission®.
With extensive evidence of its efficacy in reducing mosquito larvae and mosquito borne disease®~'°, the
substantial potential for LSM approaches to be integrated within national malaria control programs is
becoming increasingly recognised'®. However, some structural barriers limit the feasibility of
implementing large-scale LSM programs, such as poor global technical support, donor hesitancy, and a
lack of robust guidelines, policy recommendations and funding'®'”. This has fuelled calls to re-evaluate
the role of LSM for malaria control, create strong guidelines, and boost the public health resourcing
required to implement widespread, local-level workforces targeting mosquito vectors'®7.
Larviciding has been used for decades in higher income countries such as the USA and Australia, via
both ground and aerial application as the primary method to reduce nuisance and potential vector
mosquito populations'®~20. Larviciding is increasingly used in Africa as an effective tool for reducing

mosquito larvae and against the challenges of outdoor malaria transmission and insecticide resistance
management®1%12-1421 | arviciding has also been successful in parts of Asia?? and South America?3. In
PNG, larviciding is being used by the mining industry to treat bodies of water in mine-impacted zones?*.
However, elsewhere in the country, larval source management—including the use of larvicides—is not
routinely implemented as part of mosquito control programmes. Furthermore, limited qualitative
evidence exists surrounding community experiences and perspectives of larviciding for malaria control

in Melanesia and the Western Pacific region.
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Recognising the need to explore implementation feasibility and community perspectives on additional
mosquito control tools, the Newly Adapted Tools and Network Against Mosquito Borne Disease
Transmission - NATNAT project implemented a pilot field study in Madang Province in 2023 to assess
the feasibility and acceptability of larviciding in a village setting.

Several similar studies have been conducted in Africa, which have demonstrated high levels of
acceptability, whilst also highlighting potential barriers to acceptance including concerns about health
risks and safety of water, heavy rain impacting efficacy, financial barriers and perceptions that larvicides
were ineffective?>™27.

Geographical, ecological, social and cultural differences between Africa and PNG necessitate context-
specific research to be conducted on community-level acceptance of larviciding. To address this, key
understanding of local-level community leadership structures, belief systems, ways of working, existing
community activities and opinions on implementation approaches is required to inform acceptable and
culturally tailored implementation strategies for larviciding in PNG.

We used the theoretical framework of acceptability tool to guide the evaluation of community-level

acceptability of a larviciding implementation research program conducted in a rural village of PNGZ8.
Using this framework, we applied key constructs designed to capture dimensions of acceptability,
assessing both prospective and retrospective experiences of larviciding in community recipients.

Methods

Author positionality statement: The data collection was undertaken by KM and AA. KM (male) and AA
(female) are Papua New Guinean qualitative research assistants based in Madang province, PNG with
backgrounds in social science. KM and AA have strong understanding of culture and community life in
PNG, however, are not from the study village. AA and GS co-analysed the data together. GS is a female
Australian research assistant based in Melbourne, Australia with experience in public health research. All
researchers hold relevant degrees and have experience in social science, health management, qualitative
research, and public health. Collaborative reflexivity was regular given ongoing, trusted relationships
were established between researchers.

Data Collection

We undertook a qualitative exploratory study to provide evidence on the acceptability of larviciding at the
community level. Data collection occurred at two timepoints, pre-implementation of larvicides and post
deployment of larvicides. The pre-implementation data collection occurred from the 14th — 16th March
2023. The post deployment data collection occurred from the 14th - 20th of December 2023. This study
used two data collection methodologies; focus group discussions (FGDs) and semi structured interviews
(SSls), to gather a broad range of perspectives, as well as in-depth opinions. FGDs and SSls were
conducted in Tok Pisin, by a member of the qualitative research team. FGDs were conducted in a shared
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area in the community that was deemed as safe for participants, offering audio privacy, and at a time
convenient to participants. SSIs were conducted in both private homes and shared community spaces
depending on participant preference. A question guide was developed for both SSIs and FGDs to explore
specific themes.

Recruitment

The study was conducted in a small rural village located along the South Coast of Madang Province.
This coastal village consists of 2 major clans that are guided by well-respected community leaders. The
village depends on fishing and agriculture of taro, yams and bananas for both subsistence and their
livelihoods. Many households are heavily reliant on betelnut for income, and in some cases it is the only
cash crop grown. Purposive sampling was used to recruit total of 11 participants for SSIs including
people in decision-making roles such as clan leaders, church elders and volunteers from the village who
were engaged by the entomology team for the larval survey. KM and AA discussed the project with
community leaders to seek guidance on participants that may be interested in being involved. The
community leader approached participants at their house and asked them if they were interested in
being interviewed by the qualitative research team. SSIs were between 32 minutes — 1 hour 8 minutes in
duration. Convenience sampling was used to recruit total of 32 participants for 4 FGDs including male
and female community members who refused and accepted larviciding in their water sources. The
community leader assisted KM and AA in identifying these participants from the community and jointly
approached them at their house a day prior to the FGD. Male and female FGDs were conducted
separately. FGD were between 1 hour 11 minutes — 2 hours 17 minutes in duration.

Table 1
Pre-Implementation: Distribution of Participants by Data Collection Method
Data collection Gender Total No. Of Total No. Of Age
method interviews participants
Male Female
Focus group 8 11 2 19 NA
discussion
Semi structured 5 1 6 6 36-50 yrs
interview old

Table 1 summarises the number of participants, interviews and focus groups conducted in the
community during the pre-implementation data collection.
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Table 2
Post-Deployment: Distribution of Participants by Data Collection Method

Data collection Gender Total No. Of Total No. Of Age
method interviews participants

Male Female

Focus group 5 7 2 12 NA
discussion

Semi structured 3 2 5 5 35-73 yrs
interview old

Table 2 summarises the number of participants, interviews and focus groups conducted in the
community post-deployment of larvicides in water sources.

Consent and Data Management:

Following an explanation provided by the research team about the study, participants were given the
opportunity to ask questions before agreeing to participate. Written informed consent was obtained
from all the participants prior to the SSlIs and FGDs. SSlIs and FGDs were audio recorded and
supplemented by detailed interview notes. At the end of each day, the audio recordings were uploaded
onto a secure shared drive. The voice-recorded audio files were transcribed verbatim in Tok Pisin, which
were then translated by KM into English using MS Word. Quality checks on these files were completed by
ZK, a Papua New Guinean qualitative researcher, to ensure data validity.

Analysis:

Qualitative data was analysed by 2 researchers, GS and AA. SSIs and FGDs were thematically analysed
using qualitative data analysis software NVivo 14, following the Braun & Clarke system for thematic
analysis?®. Inductive coding was used to identify high level thematic categories and sub-categories as
they emerged, forming a reflexive analysis. A coding framework was collaboratively produced to
structure themes and trends within the data. Code development was also informed by reflexivity
sessions and notes from data collection. High level themes included: understanding of larviciding,
enablers to acceptability of larviciding, barriers to acceptability of larviciding and feasibility of
implementation of larviciding in the PNG context.

Pilot larviciding study:

A pilot larviciding study was conducted in a coastal village in Madang Province, where larviciding had not
previously been implemented. After pre-implementation Anopheles larval habitat surveys, selected sites
were allocated to treatment or untreated control habitats and included ground wells, ponds, forest
swamp pools, and transient puddles. Reported habitat uses were water for washing (bathing), washing
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clothes, fishing, or no specific use. Drinking water sources were not treated in this study. The larvicides
applied were a granular spinosad product, an (S)-methoprene product and a pyroproxifen product. These
larvicides were selected for use in the study based on their relatively long effective duration and were
applied once following manufacturers’ instructions. Application of larvicides was conducted by trained
study staff, with the assistance of local community volunteers. Habitats were monitored for 10 weeks
post treatment.

Ethical Approval:

This NATNAT study has been approved by the PNG IMR Institutional Review Board (#2005), the Medical
Research Advisory Committee in PNG (#20.19) and Alfred Hospital Ethics Committee (#67898) in
Melbourne, Australia.

Results

The findings highlight several key aspects that influence community acceptability of larviciding, including
knowledge transfer, community hierarchy structures and pre-existing approaches to malaria control.
These findings will inform appropriate implementation strategies for future larviciding programs in PNG.

Community context in PNG

Important aspects of community culture, beliefs and practices surrounding malaria control are central to
determining acceptance of village-based interventions such as larviciding. Individual and communal
beliefs around home remedies and herbal preparations mean that they are regularly used as the first-line
approach for malaria treatment and control and are often prioritised over programmatically implemented
medical approaches. Recognising the importance of existing traditional approaches to malaria control is
vital to successful implementation of new vector control tools in PNG.

“This tree skin is for when you are sick, the evil spirits must not come. So, that is why [elderly people] will
chew [tree skin] and spit to get rid of those sicknesses [caused by evil spirits]. Most people use this tree
skin” - Female focus group member

Whilst the majority of participants explained that religion did not act as a barrier to their acceptability of
larviciding, the intricacies of religious belief systems and perspectives in rural PNG are diverse and differ
between individuals. The clan leader raised religious questions regarding the impact of larviciding on
natural processes and ecosystems, explaining that nature will always prevail and therefore any success
of the larviciding will be short lived.

“God himself created [mosquitoes] that we want to change and want to go, [but they] will not, still
[mosquitoes] will come back again. It's nature, it's in the hands of the great God. [Mosquitoes] will go but
will come back, we will be strong, we will spend a lot of money, we will put a lot of our knowledge on how to
prevent this from happening but [mosquitoes] will come back again” - Paul, male 46, clan leader
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Existing structures and systems of communal activities within the village were highlighted by
participants. Community-led ‘work parade’ activities were mentioned as a successful model currently
used for maintaining community tidiness and environmental management that reduces larval habitats.
Every Tuesday community members participate in clean-up activities around their homes and
community, as directed by community leaders.

“at the community meeting, the committee will allocate areas for the people to work, and we also have
committees for each catchment. But every Tuesday we used to do general work parade inside the
community or at our own yard to make the area or yard look nice or attractive” — Male focus group member

Facilitators of acceptability of larviciding

Understanding of larviciding

Prior to this small study of larviciding, community members were largely unfamiliar with larviciding as a
method of mosquito control. During initial community awareness sessions, there was strong
engagement and question/answer sessions between community members and the research team that
enabled an understanding about larviciding and the study. Following this, several pre-deployment SSI
participants explained that most of the community would be supportive of the larviciding as a tool to
reduce the impact of mosquitos and malaria in their village. A female, focus group member noted that
she was “happy for the research team to apply the insecticide in [her] well water. So, in case [mosquitoes]
breed there, reduce some of them.”

Several participants anecdotally reported a reduction in the malaria burden following larviciding
activities. As Olivia, female 23, community member, noted, “Yeah, I think [malaria] has reduced a bit. But
after the team have visited and went back, there was no malaria and now it is 3 months for us.”

Larviciding education and awareness dissemination

Participants explained that clear and culturally accessible awareness dissemination would aid the
community in engaging with and supporting the implementation of larviciding. A female, focus group
member noted that “if [larviciding] is very clear for the lens of the people, many people are aware of it, and
it will be rolled out.”

Attendance at community information sessions with the research team reduced uncertainty and
improved willingness to engage with larviciding.

“They wanted to treat the water, so we gathered there and allowed them to come, and | have asked one
question. | said, “The insecticide that will be used, will it affect us or not?” So, it was made clear [that
larviciding would not impact people], and we understood, and we accepted, and the treatment started” -
Victor, Male, 72, Church leader
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To improve the sustainability and longevity of larviciding acceptability if implemented in the future,
several participants suggested a whole-community approach to training and teaching. Participants
expressed willingness to adopt larviciding, however emphasised that clear information that is accessible
to everyone in the community surrounding the purpose of larviciding and how to use larvicides would be
beneficial. A female, focus group member noted that “In [her] opinion, if the team trains [them], [she] can
do it at [her] well water to help.”

One participant suggested the distribution of a physical instruction guide on how to use larvicides would
be helpful.

“Put the information inside the paper and someone can come and explain the information and the dosage
of the insecticide required and the frequency of applying it.” - Victor, male 72, Church leader

Positive relationships with community leaders and trust building

The respect and trust placed in community leaders, including clan and church leaders in PNG was
emphasised by several participants. Acceptance of larviciding by community leaders was a key
determinant of community acceptability, due to the power that leaders have in their communities. It was
explained that in many cases, the community follows and supports decisions made by community
leaders, demonstrating their influence in community acceptability of new public health interventions
such as larviciding. Leaders suggested that prospective implementors should engage with, and
understand the hierarchal structures and power dynamics of target populations to improve acceptability.

“So, when | say anything, the whole community, they agree to what | say, and they would follow what | say
and they were happy to work with me.” - Chris, male 50, previous community chairman, father

A local Church leader explained his active leadership in reassuring people who had concerns about
larviciding. He explained how community members often turn to leaders for guidance in uncertain
situations, and emphasised the need for clear and logical explanations surrounding unfamiliar strategies
such as larviciding to gain the support of the community.

“We have treated it, that well water is on the other side that we used to drink, and | am referring to it. | said,
to the [community members], do you feel it, are the research team lying to us or is it true? Alright we tested
it, and nothing happened. It helped and there was no effect from the treated water that we used.” - Victor,
male 72, Church leader

Individualised approach to culturally tailored implementation

Complex intricacies and sociocultural nuances differ between communities in PNG, leading to
differences in community operation, leadership hierarchy, the role of religion and willingness to engage
with public health interventions. Participants explained that individualised approaches to community
engagement and trust building are needed prior to, and during larviciding activities. They reiterated that
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dedicated time and support is required to understand the community context, emphasising that
larviciding should be community-led and guided by those it is designed to serve.

“We are not same as other communities. When a government service arrives, the people in the community
decides [if they will engage with the service] or not. We assess to see if the specific service will be good and
will help us and if so, we look after it.” - Victor, male 72, Church leader

“When you come through the leader before you come into the community, there is no problem, no ups and
downs, agreement would be there.” Chris, male 50, previous community chairman, father

Barriers to acceptability

Fears of toxicity and side effects of larviciding

Some participants shared their reasons for not participating in or supporting the larviciding activities.
This included fears about toxicity and potential side effects of larviciding, such as poisoning fish, ruining
drinking and bathing water, causing skin irritations and potentially causing death and illness. Some fears
of toxicity originated from a perception that previous instances of washing insecticide treated bed nets
in water sources impacted aquatic life and water safety. These fears resulted in one family removing
identification tags from their water source so that it would not be treated with larvicides.

“It was a mother that asked them, she thought about her well water so she said, “If you put this insecticide
to kill the mosquito, this insecticide might kill fish and destroy my water to drink.” - Female focus group
member

A recurring barrier to community acceptability was the perception that the larviciding was causing itchy
skin and skin sores. Several participants mentioned the presence of skin irritations following
deployment, suggesting that larviciding was the cause, and that this perspective had been widely
discussed throughout the community. A female focus group member noted that “[they] bathed in the well
water which was treated with insecticide and felt itchy skin”

However, some participants identified that itchy skin was already prevalent amongst the community
prior to the larviciding, suggesting that the skin irritations and larviciding were unrelated. A female focus
group member noted that “[ltchy skin] was here [for a] long time, so in case [anyone] blame[s] this
insecticide for causing itchy skin, it was here before the treatment was done.”

Beliefs that larviciding is unnecessary and ineffective

One participant refused to participate based on a perceived understanding that their water source is not
where the adult mosquitoes were coming from.

“No, because my well water does not breed mosquitoes. There are also fish, and all other things are inside
as well. That is the truth | am telling you. No mosquitoes are breeding inside, the water is clean and clear.” -
Female focus group member
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In addition, some participants questioned the efficacy of the intervention after noticing the persistence
of larvae in treated water sources.

“After 3 days or 4 days we went and noticed mosquito larvae were there inside the water that had
insecticide. The question we had was is the insecticide killing the mosquitoes or not?” - Female focus
group member

Poor attendance at community awareness sessions

Finding appropriate timings for information sessions remains a key challenge for public health teams.
Participants highlighted that some people were unable to attend study awareness sessions due to
employment, community commitments or changing schedules, contributing towards a lack of initial
understanding of larviciding.

“Like for us we have attended the awareness, so we know, what was the reason for the research team for
treating the water with insecticide. I think a lot of the well waters inside the community were not treated.
Maybe, because the owners of these well waters did no turn up during the awareness. If all the people
attend the awareness, then all the well waters should have been treated” - Olivia, female 23, community
member

Implementation and financing of larviciding_in the PNG context

Several delivery and implementation models were described by participants. These included distribution
through public health programs, local store purchasing options and hybrid models that utilise health
facilities as outlets.

Some participants suggested that larvicides could be distributed free of charge alongside ITN
distribution programs. A male, focus group member noted that “I/t can be brought here during the
distribution of bed nets and inform [people] the clear information so [they] will get that as well.”

Some community members suggested that local shops would be a suitable place for larvicides to be
purchased. However, several participants highlighted the potential for spread of misinformation if
larvicides were to be sold at local shops, as shopkeepers may not have in-depth knowledge and
understanding about larvicides. Several community members therefore suggested that larvicides should
be distributed or sold at health facilities or pharmacies to ensure that accurate information about the
larvicides could be provided to consumers by a health professional.

“Some shop workers know about the use of the insecticide and others do not know about it. They will give
the wrong instruction to the people who will buy the insecticide. That is from my opinion so | think it will be
best to be at the health facility.” - Olivia, female 23, community member

Many participants recognised the value of larvicides after positive experiences of having their water
treated without side effects and would therefore be happy to pay for larvicides in the future. Financial
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strain was raised as a potential barrier to purchasing ability, and it was also highlighted that willingness
to pay may not be shared by all community members, particularly those who had not used larvicides
before. A female, focus group member noted that “Okay, yes if they sell the insecticide, [people] will buy it.
[People] will be stressed to pay but [they] will.” - Female focus group member

“I think the people who had their water source treated and they have used this water, and nothing happened
to them, they maybe will be willing. For the people who did not have their well water treated, | think they will
not be willing to pay.” - Olivia, female 23, community member

Between K5 — K50 was suggested by participants as an acceptable price if larvicides were to be
available to purchase at local outlets. Some participants mentioned that the price should depend on the
quantity in each pack, duration of protection and dosage required. Tracey, a female community member
explained that “About K20 will do. It will depend on the quantity of the insecticide inside the container.” -
Tracey, female, supermarket cashier

Discussion

Integrating additional vector control strategies into existing approaches and systems

Religion and spirituality are deeply woven into the foundational values of communities throughout
PNG®0, and our study highlights the religious and cultural significance of traditional approaches in rural
communities. The use of traditional malaria control methods has been demonstrated throughout
Southeast Asia and the Western Pacific, with traditional approaches often preferred over biomedical or
programmatically implemented strategies to avoid mosquito bites®!. Our findings support the
development of implementation strategies that recognise traditional approaches as long-standing,
central aspects of malaria control in PNG.

Community-based approaches to larviciding have been demonstrated in Africa, highlighting that locally-
led models can empower communities, create a sense of ownership and foster acceptability?'32. In our
study, community ‘work parades’ were mentioned by participants as an existing form of environmental
management and mosquito habitat removal. Work parades provide a possible model to engage
community-based groups and encourage local leadership, which are vital elements of successful
malaria control interventions33. Similarly, Indonesia and Malaysia’s ‘gotong royong’ program
demonstrates a successful approach to community-led malaria prevention through a shared practice of
improving environmental cleanliness®*. Implementation planning in PNG should leverage existing
models of community mobilisation and could consider integrating larviciding with community work
parades or similar initiatives.

Understanding of malaria and larviciding

Larviciding and malaria understanding is key to enabling greater community acceptability of
larviciding?>2/:3%, Reduced participation in larviciding activities can also be the result of misconceptions
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about the connection between larval habitats and malaria transmission®®. In our study, clear
understanding of larvicide application, and that they are safe for humans, animals and the environment
increased willingness to participate and support the intervention. This trend mirrored a study in Vanuatu
which found that people who acknowledged the threat of malaria were more intrinsically motivated to

participate in malaria control practices and empower others to also do so®’. Region-specific literature
also suggests that inconsistencies and gaps in malaria knowledge exist on a broader scale beyond
PNG3'. Implementation of larviciding programs in PNG should therefore be coupled with an extensive
and thorough community-based education package that emphasises key aspects of malaria and the role
of larviciding in reducing transmission. Interestingly, through experiences of larviciding programs in
Cameroon and Burkina Faso, community members were significantly more likely to understand malaria
transmission and know about mosquito breeding habitats383°. Although acceptability is linked with
knowledge and understanding, it also relies on how interventions are introduced, demonstrating that the
intervention package needed for successful implementation must be context specific.

The presence of health concerns and fears for humans and animals that use water bodies treated with
larvicide have been identified in several larviciding studies globally?627:3%40_Some participants raised
questions and concerns about the toxicity of larvicides, fearing that using them may poison fish or
animals living in water sources, ruin drinking and bathing water, cause illness or even death. Several
participants also raised concerns about larviciding being linked to skin irritations. A Cambodian study
that trialled larvivore fish and pyriproxifen larvicide to address dengue found that most participants

supported larviciding in their water bodies, and any initial concerns of water contamination or toxicity

were alleviated following positive experiences of larviciding and explanation from volunteers®'.

Emphasising larvicide safety during implementation and delivery of larvicide awareness is
recommended to foster greater acceptance of larviciding in PNG. It should also be considered that
acceptability is highly dependent on the ethicality of larviciding as an intervention in alignment with local
practices, views and environmental stewardship. Implementers should therefore prioritise understanding
the culture, daily practices and values that underpin community perspectives and acceptance in PNG.

Community engagement, awareness and education about larviciding

Community engagement and capacity building within delivery of malaria control programs has had
positive impact globally?'333436_Key aspects of community engagement identified in a scoping review
of African larviciding programs were reflected in our study, including desire for community participation
in planning and implementation, involvement of local leaders and stakeholders to foster improved
community acceptance, and conducting sustainable and accessible education, training and
awareness>°.

Attendance at community awareness sessions was a prominent enabler of acceptability, however
timings for information sessions remains a key challenge. Some participants were unable to attend
awareness sessions for various reasons such as daily activities or employment commitments, reducing

information dissemination. Diverse channels and timing of awareness sessions, and use of local
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languages or Tok Pisin (the widely spoken language in PNG), should be prioritised to maximise
attendance rates and engagement. Alternative approaches to vector control information dissemination
such as house-to-house distribution of written materials and radio were highlighted in a Puerto Rican

study*?, and could be explored to suit communities in PNG.

Sociocultural diversity across PNG necessitates individualised approaches to be prioritised when
designing and upscaling programs. Evidence from Melanesian settings similarly cautions against the
transfer of implementation “blueprints” across settings*3. Indo-pacific health systems research, Torres
Strait vector control and malaria programs in Vanuatu all demonstrated greater acceptability when
implementation aligns with local organizational structures®”##4°. Our findings echoed this concept, with
participants reinforcing the need for tailored approaches that are appropriate for each community.
Desire for hands-on participatory approaches to implementation involving local stakeholders was also
highlighted, and is reinforced by findings of an African scoping review linking the success of larviciding
programs to participatory approaches and greater ownership3®.

Fostering strong and trusting partnerships with local leaders in malaria prevention programs is crucial

33,36

for community acceptability®>°°, and is a well-documented attribute of successful implementation

research in PNG*®. Leaders who participated in the study explained that they should be engaged prior to
larviciding activities to provide consent and collaborate on implementation strategies. Allowing space
for religious and local leaders to champion public health implementation has been emphasised as an
important act of respect to local communities in PNG#’. Our findings, situated amongst several other
examples from PNG, demonstrate the necessity of trust building, and creating a partnership environment
with local stakeholders that is conducive to open communication, collaboration and inclusivity*®. The
positive impact of local leaders’ involvement in educating, supporting and participating in larviciding

programs has also been demonstrated in several African settings?%-27:3536,

Implementation and financing of larviciding_ in the PNG context

Our findings highlighted several implementation and financing options for larvicides in PNG. In a setting
where ITNs are nationally distributed free of charge to communities, financial incentives to purchase
additional vector control tools including larvicides may be reduced. Our findings also suggested that
limited pre-existing experience and knowledge of larviciding may hinder community motivation to use
and purchase larvicides in PNG.

Local store purchasing options for larvicide distribution were explored and supported by some, however
financial barriers could limit purchasing power for disadvantaged groups and those facing financial
hardship, further driving inequity gaps. In Cambodia, a larviciding trial found that participants were
willing to purchase larvicides if available at local markets, reporting reasons such as positive larviciding
experiences, a lack of smell and lack of impact on water quality, however expressed some fears that

larvicides may become too expensive at local markets due to poor price regulation*'. Willingness to pay

25,39

for larvicides was also reported in larviciding acceptability studies in rural Burkina Faso and
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Tanzania, where significant associations were identified between willingness to pay and wealth,
education and trust in the safety of larvicides?’. Interestingly, studies from Kenya and Tanzania found
that community members were willing to pool financial and labour resources to support larviciding
campaigns?’#8, however some concerns were raised about corruption and the correct use of money?’.
Embedding community-based mechanisms such as resource pooling could promote widespread, more
equitable and cost-effective pathways for larviciding.

Hybrid models that utilise health facilities as distribution outlets were suggested by some participants
as a solution to concerns about purchasing from local stores. These concerns were centred around poor
regulation of stores and beliefs that local store attendants would not have sufficient capacity to provide
accurate information about larvicides. PNG's decentralised health system may suit distribution models
that utilise health facilities, however accessibility barriers and varying community motivation may limit
widespread uptake. Provincial and District-level support for community empowered malaria control that
addresses equity concerns, the risks associated with privatising, and includes education for community
members should therefore be considered to foster acceptability and uptake of larviciding in PNG.

Study limitations

Our study had some limitations. As data was only collected in a small number of participants, the views
expressed may not be representative of the whole community. Additionally, data was only collected in
one village, so the findings may not be generalisable to other settings, as communities across PNG are
highly diverse. However, several key findings have been highlighted in relevant literature from other
settings, suggesting that this research has value to inform malaria control beyond this specific village.
These include the importance of community engagement, collaboration with community leaders, as well
as thorough and culturally appropriate education dissemination that addresses community
misconceptions and misinformation. In the SSls, the purposive sampling strategy was used to recruit
decision makers within the community, given the important role they have in influencing community
opinion and determining acceptability of new interventions in PNG. The patriarchal structure of the study
village means that males likely occupy decision making and leadership roles such as community leader,
church leader and head of households. This contributed to more SSI participants being male. However,
this study still ensured female perspectives were prioritised by conducting female FGDs, and where
possible, including females in SSls.

Conclusion

This study demonstrates support for larviciding in rural PNG. Acceptance was linked to considered and
thorough community engagement that focused on embedding in-person community education and
awareness, fostering understanding of how larviciding works, and knowledge that correct use of
larvicides is safe for humans and the general environment. Our findings confirmed that introducing
unfamiliar malaria control approaches such as larviciding can be met with barriers, including willingness
to engage, fears of toxicity and unknown side effects, association of skin irritations with larviciding and
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beliefs that larviciding is ineffective. Community members expressed a desire for larvicides to be more
readily available through trusted services such as health facilities. Future implementation planning for
larviciding in PNG should prioritise strong community engagement processes that empower and
encourage local ownership of larviciding interventions. Extensive education and awareness
dissemination that is co-created with local stakeholders was also emphasised as a key element needed
for successful implementation and acceptability of larviciding in PNG.
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