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Abstract

For dengue, there is little evidence regarding community-level acceptance, facilitators and
barriers for integrated vector management (IVM). We carried out a survey to measure these
aspects in the context of a large cluster-randomized controlled trial of IVM against dengue
vectors in urban Malaysia, in which the component control methods were (i) outdoor
residual spraying, (ii) autodissemination devices (ADDs) and (iii) community engagement.
The survey population comprised (i) members of the Joint Management Body (JMB) of
building developments in both arms, and (ii) residents in the intervention arm. Members
of both groups were requested to complete a structured questionnaire, through face-to-face
interviews. Among JMB responders, 138 were the intervention clusters, and 94 from those
receiving routine activities (control arm), and there were 604 responders among residents
of intervention clusters. Among the JMB members, safety of the control methods (spraying
and ADDs) was among the most important potential facilitators. Among barriers, the
ones identified by over one-third of the participants were lack of information about the
iDEM IVM methods, lack of communication and of involvement with the iDEM project
personnel. Overall, the iDEM IVM methods were seen positively, and investment by the
trial in community engagement may have contributed to this.
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1. Introduction
Vector-borne arboviral diseases such as dengue, West Nile viruses and chikungunya

have a huge burden of morbidity and mortality worldwide [1]. In the absence of ef-
fective vaccines, vector control is the main tool to fight against these infectious dis-
eases [2]. However, the challenging threat of insecticide-resistant vectors, and global
climate/environmental changes constitutes a veritable barrier in the prevention and man-
agement of these life-threatening diseases [3,4].

The WHO defines integrated vector management IVM as a: “rational decision-making
process for the optimal use of resources for vector control. IVM instead of a single vector
control tool has been advocated by the World Health Organisation (WHO). For sustain-
able impact, vector control needs to cross and integrate multiple sectors and disciplines
linking efforts in environmental management, health education, governance and vector
control. IVM relies on a smart combination of vector control methods adapted to the local
epidemiology of vector-borne diseases.

Despite the WHO recommendation on the use of IVM for more than two decades, the
deployment of this concept in countries endemic for vector-borne diseases remains low.
Lack of innovative tools, insufficient political advocacy and limited human capacity are
listed as the key barriers of the use of IVM [5]. In October 2016, the Malaysian Ministry of
Health, WHO Western Pacific Regional Office and its Collaborating Centres organized a
training on the use of IVM as an intervention strategy for the control of dengue and other
arboviral diseases [6]. The Malaysian Ministry of Health routinely practices IVM using
combinations of source reduction, larviciding, space spraying, environmental management
and education as a reactive strategy. The intervention for dengue epidemiology in Malaysia
(iDEM project), was initiated in 2020 to complement and enhance this approach by looking
at a more proactive, preventive IVM program [7,8]. The primary objective of this cluster
randomized controlled trial was to assess the effectiveness of the proposed IVM on dengue
incidence in urban Malaysia [7]. Overall, 139 and 141 clusters were randomly allocated to
the control (routine activities) or the intervention arm in a 1:1 ratio. The iDEM intervention
program included both chemicals and biologicals, i.e., targeted outdoor residual spraying
using K-Othrine® Polyzone (Envu, Lyon, France) and deployment of auto-dissemination
devices (ADDs, In2Care®, Wageningen, Netherlands), with different modes of actions
targeting various mosquito life-cycle stages in conjunction with community engagement [7].
Clusters in the intervention arm received the proactive IVM in addition to the routine
Ministry of Health vector control activities, while clusters in the other arm received only
the routine vector control activities [7].

A better understanding of the population’s feedback about various topics related
to a vector control project and their level of satisfaction with the intervention program
would enable the healthcare professionals to learn and to improve such interventions and
can inform policymakers on how to widen the program. We carried out a survey among
inhabitants of the iDEM intervention clusters to evaluate knowledge and attitudes towards
the iDEM program and its related interventions.

The main objective of this population-based survey was to evaluate perceived barriers,
facilitators and attitudes towards the iDEM program and its related vector control methods.
The secondary objectives consisted of collecting information about (i) the trusted source of
information, (ii) participation of the respondents in vector control activities and (iii) the
level of nuisance provoked by mosquitoes in their property.
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2. Materials and Methods
2.1. Study Areas and Survey Collection Strategy

The survey was conducted in iDEM intervention clusters in the Federal Territory of
Kuala Lumpur and Putrajaya, Malaysia, from April 2022 until December 2022. The iDEM
clusters consist of medium- and low-cost high-rise buildings. The study population was
composed of two groups. The first was local residents of the iDEM intervention localities,
living there February 2020–September 2022 (n = 604). This sample size gives a binomial
standard error of 2% if the proportion selecting any question option is 50%, with this
standard error being lower for any other proportion. The second group was members of
the Joint Management Body (JMB) in localities allocated either to intervention or to routine
activities (n = 138 and n = 94 respectively). In Malaysia, JMB is a group formed to manage
the common property of an area that has multiple owners. Vector control management is
part of the JMB duties in each locality.

The target sample size in each locality was achieved by opportunity sampling, with
study personnel requesting participation from residents who were visible in common
areas. They were requested to answer survey questions which were administered using a
structured questionnaire, through face-to-face interviews. The numbers of non-responders
were not recorded, nor were their characteristics, so it is not possible to compare responders
and non-responders. All the available questionnaires were complete, with no missing data.

JMB respondents were sought from those holding the following roles: JMB chair-
person, JMB committee member, manager, technician and management executive. They
were requested to answer survey questions which were administered using a structured
questionnaire, through face-to-face interviews.

All interviewers were trained for one week before the interview session started to
ensure that the objectives, methodology, expectations and questions were well understood.
A pretest including 30 persons was conducted in both medium- and low-cost localities to
improve the usability and comprehension of final version.

The closed-ended questionnaire consists of a structured questionnaire which was
administered through face-to-face interviews and was composed of several parts including
socio-demographic data (age, gender, ethnicity, education level, occupation and hous-
ing type), knowledge of the iDEM project and general information about the trusted
source of information, the way they participate in vector control activities and the level
of nuisance provoked by mosquito in their property. JMBs had to answer a series of
additional questions.

To measure knowledge related to the methods used during the iDEM trial, i.e., commu-
nity engagement, outdoor residual spraying and deployment of autodissemination devices,
participants could choose between three response categories: “yes,” “no,” and “don’t
know.” Feedback on different iDEM vector control methods was measured by 29 items on
a five-point Likert scale that ranged from 1 (strongly disagree) to 5 (strongly agree). The
overall trial was rated by 6 questions using a five-point scale ranging from one (very poor)
to five (excellent). Self-reported practice towards Aedes mosquito preventive measures, the
trusted sources of information and the level of mosquito nuisance were assessed using
12 items each.

The JMB section included open questions about positive feedback or complaints they
had received from the residents, the use of additional private vector control activities in
the past two years and what should be improved to increase the population to adhere to
the iDEM vector control methods. Close-ended questions consisted of information about
barriers for the population to adhere to the vector control methods, the most frequent
method that was used to transmit the iDEM communication materials to the population
and how they would rate the overall iDEM trial.
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JMB personnel were included from both arms because they had a clearer overall
concept of the trial objectives, even when not receiving the control methods. By contrast, we
wanted to ask residents about concrete experience with the iDEM vector control methods,
which was not possible in the localities which received only governmental routine activities.

2.2. Statistical Analysis

The presentation of the results is largely descriptive. In addition, responses were
compared between low- and medium-cost areas, these being strata in the randomised trial.
When the responses were chosen from five ordered options, the results were compared
between strata (low- and medium-cost) using the Mann–Whitney test. To allow for multiple
testing, the Holm procedure was used [9], with an overall two-sided significance level
of 5%, and the multiplicity defined for each set of questions, e.g., 15 for the perceived
facilitators of IDEM methods according to JMB. The Spearman (non-parametric) correlation
coefficient was used to examine associations between variables. Analysis was done in
R version 4.4.2 (R Foundation for Statistical Computing, Vienna, Austria).

Generative artificial intelligence (AI) was not used to generate manuscript text, data,
figures or graphics, nor to assist in study design, data collection, statistical analysis planning or
interpretation of results. AI was used to support the coding of the planned statistical analyses.

3. Results
Table 1 shows demographic and other characteristics of the two populations of the

study: building managers (JMB) and residents. Both groups had an even male:female split,
were majority Malay and had a median age group of 40–60 years. Figure 1 shows barriers to
implementation of the iDEM vector control methods, as perceived by JMB members. Of the
13 options, the ones which were identified by over one-third of the participants were a lack
of information about the vector control methods (outdoor residual spray and ADDs), lack
of communication and of involvement with the iDEM project personnel. Characteristics
and efficacy of the vector control methods were among the potential concerns identified by
less than a third of participants. These four variables were also identified by more than a
third of participants in each cost stratum. The only additional such variable was a lag in
the notification of results in the low-cost stratum.

Table 1. Summary statistics by respondent type and arm.

Resident
(Routine Activities Arm)

JMB
(Routine Activities Arm)

JMB
(Intervention Arm)

Median age group (years) 40–60 40–60 40–60

Male, number (%) 303 (50.2%) 45 (47.9%) 71 (51.4%)

Ethnicity

Malay 501 (82.9%) 67 (71.3%) 98 (71%)

Chinese 29 (4.8%) 12 (12.8%) 20 (14.5%)

Indian 54 (8.9%) 15 (16%) 20 (14.5%)

Other 20 (3.3%) 0 (0%) 0 (0%)

JMB status: Committee member - 21 (22.3%) 75 (54.3%)

JMB status: Manager - 24 (25.5%) 35 (25.4%)

JMB status: Non-resident staff - 49 (52.1%) 28 (20.3%)
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Figure 1. Perceived barriers to IDEM intervention according to JMB.

Conversely, safety of the component of vector control methods was among the most
important potential facilitators, in terms of the proportion of JMB members rating it as “Very
important” (Figure 2). All 15 potential facilitators had a median score of “Important” or
“Very important”, overall and within each stratum. The ones with the highest proportion of
the less favourable scores (from “Fairly important” to “Not important”) were i) the location
of the vector control methods outside residences (in common areas) and ii) the long time
between intervention cycles. The percentage of JMB members that would “Definitely” or
“Very probably” continue to use the iDEM vector control methods was 76.1% (105/138)
for outdoor residual spray and for ADDs, and 66.7% (92/138) for community engagement.
There was no statistically significant difference between strata (low- and medium-cost)
for any component. More generally, comparing the five-level scores of the 15 potential
facilitators between strata, there were no statistically significant differences.

Figure 3 shows the success, as perceived by residents, of the intended community
engagement facilitators of the intervention, as well as attitudes to possible future actions
Answers to the engagement questions were similar, with all having the median response
of “Agree”. In summary, residents agreed that the communication materials were visible,
easy to understand and educational. In terms of future actions, the median response
was again “Agree” in terms of wanting the intervention to continue and recommending
them to others. However, there was less willingness to pay for the iDEM vector control
methods in the future, with the median score being “Neither disagree nor agree”. For these
questions, agreement tended to be stronger in the low-cost areas than in the medium-cost
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ones, and this was statistically significant for eight of the nine questions (allowing for
multiple comparisons with the Holm procedure).

Figure 2. Perceived facilitators of IDEM vector control methods according to JMB.

Figure 4 shows residents’ beliefs and attitudes to residual spraying. Three groups
of questions can be distinguished. Bars 1–4 are positive beliefs, 5–7 are negative beliefs,
and the final three are attitudes to possible future actions. In terms of the four questions
reflecting positive beliefs, in particular safety, the median responses were “Agree” (2/4)
or “Neither disagree nor agree” (2/4). For the three negative beliefs, in particular inconve-
nience, the median responses were “Disagree” (2/4) or “Neither disagree nor agree” (1/4).
In terms of correlations within and between the three groups of variables, the average
Spearman correlation within each group ranged from 0.51 to 0.57. For the three cross-group
comparisons, the average correlations were lower, ranging from 0.08 to 0.44. Residents in

https://doi.org/10.3390/tropicalmed11070199
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the low-cost stratum were statistically significantly more willing for residual spraying to
continue in their area. Allowing for the multiple comparisons, this was the only variable to
show a statistically significant difference.

Figure 3. Perceived community engagement facilitators of the IDEM intervention according to residents.

https://doi.org/10.3390/tropicalmed11070199

https://doi.org/10.3390/tropicalmed11070199


Trop. Med. Infect. Dis. 2026, 11, 199 8 of 12

Figure 4. Residents’ beliefs and attitudes regarding outdoor residual spraying.

Similarly, Figure 5 shows residents’ beliefs and attitudes to ADDs. Five groups of
questions can be distinguished: bars 1–3 are positive beliefs, 4 and 5 are negative beliefs,
6 and 7 refer to visibility and under-standing of the device function and the final three
are attitudes to possible future actions. All three questions reflecting positive beliefs had
“Agree” as their median responses, and for both negative beliefs, it was “Neither disagree
nor agree” (1/3). In terms of correlations within and between the five groups of variables,
the average Spearman correlation within the three positive beliefs was 0.67, with the next
highest average being 0.52 (between the first and third groups), and most of the other
averages were between 0.46 and 0.52. Overall, the responses themselves are similar to
those about outdoor residual spraying. In terms of future actions, the median responses
for both spraying and ADDs were the same as in Figure 3. Comparing the strata, the only
statistically significant difference was that people in the low-cost stratum agreed more
strongly with having seen the devices in their buildings.
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Figure 5. Residents’ beliefs and attitudes regarding the autodissemination devices.

The present survey showed that the proactive iDEM strategy was acceptable to both
building managers (JMB) and residents. In addition, these groups expressed their willing-
ness to continue the intervention.

4. Discussion
Public comprehension and acceptability of preventive programs determine community

support and facilitate policy implementation.
In Malaysia, JMBs maintain and manage subdivided buildings and common property.

Therefore, they could play an active and influential role on the conduct and acceptability
of a preventive vector control program. The observed acceptability of the program by the
residents could be explained, at least partly, by the fact that JMBs were the first contact point
during the overall iDEM intervention period [7,10]. On the other hand, the acceptability
by JMBs could be due to trust and respect for the government-related entity (Institute for
Medical Research) that ran the program.
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Perceptions of risks posed by insecticides to human and animal health could reduce
the adherence of the population to preventive vector control campaigns. The safety of the
iDEM vector control tools [11,12] was among the major facilitators of the intervention.

A systematic review of the effectiveness of indoor spraying as a dengue vector control
method [13] found that “Few studies included in the review reported qualitative estimates
of community acceptance”. Spraying, as we did, in semi-indoor areas avoids some of the
commonly reported barriers to indoor residual spraying, in particular the need to move
furniture outside the residence [14–16]. For indoor spraying, negative perceptions of the
behaviour and communication of spraying operatives may severely reduce the acceptability
of indoor spraying [15,17,18], so the positive perceptions of such personnel were a strength
of the current trial.

The few existing studies on the acceptability of autodissemination devices emphasize
the importance of community-level acceptance [19,20]. A more general review of pyriprox-
yfen [21] found that “Community participation and acceptance has not consistently been
successful and needs to be further assessed.” A study in Texas [22] found that acceptance is
not necessarily inherent to individuals or even single families but rather may be determined
at a wider level. In the current trial, we tried to ensure community-level acceptance via
engagement with building managers, and educational materials target more widely, and,
whether or not because of these measures, the acceptability of the ADDs was generally high.

Clear, comprehensive and regular communication to the population is also a cor-
nerstone of a successful acceptance of a vector control program. During the first weeks
of the start of our trial, i.e., before the occurrence of the COVID-19 pandemic [8], face-
to-face meetings with JMBs and the residents were organised to inform the population
about the trial. Due to the deployment of COVID-19 related lockdown, meetings with
residents were not possible for some time, with the last Movement Control Order ending in
May 2021 [10]. When these orders were in effect, communication was maintained through
email, social media and WhatsApp, as well as letters informing residents about upcoming
intervention activities.

One possible limitation of the current study is that the interviewers may not have been
seen as independent of the trial, nor of public health authorities, and that this may have
affected respondents’ answers. Moreover, the sampling method was not random, and we
lack data on the proportion of non-response. Also, although carried out in the framework
of a randomized trial, we have described absolute scores rather than between-arm compar-
isons. Indeed, randomized comparisons of residents’ attitudes to the control methods were
not possible because only those in the intervention arm had knowledge of these methods,
and residents in the other arm were not interviewed. In terms of generalizability, the two
vector control methods may have roles in integrated management of dengue vectors in
multi-occupancy buildings in urban areas, as long as there is effective communication
with building residents and management. On the other hand, the generalizability may be
affected by time between publication and the work being carried out, the latter being 2022.
In this year, dengue incidence in Malaysia was the third lowest among the 10 years from
2016 to 2025 [23]. Strengths include the coverage of two types of stakeholders (building
management and residents) and a high sample size.

The trial was stratified on whether the locality (housing development) was low- or medium-
cost. In general, we did not find strong differences between these strata. However, it was notable
that residents in low-cost localities were more positive about potential community engagement
facilitators, expressed greater desire for the iDEM vector control methods to continue and
showed greater willingness to pay for them in the future (Figure 3). Apartments in low-cost
localities tend to be older, and with lower maintenance fees that make it less feasible to hire pest
control companies, leaving the localities more reliant on government initiatives.
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5. Conclusions
This is one of the few evaluations of community acceptance of dengue vector manage-

ment. The study was part of an intervention trial, and overall, the deployed vector control
methods were seen positively, by both building managers and residents, and in terms of
both safety and convenience. Investment by the trial in community engagement may have
contributed to this.
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