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ARTICLE INFO ABSTRACT

Keywords: In the struggle towards malaria elimination, the government of Tanzania scaled up nationwide biolarviciding to
BlOlal’_Vlﬂleg supplement existing vector control measures. As with any community-based intervention, success of bio-
Malaria larviciding depends on acceptability to the community. This study sought to ascertain acceptance of biolarviciding
Mosquitoes

among communities in southern Tanzania. A mixed-method study involved administration of questionnaires to
400 community members, with 32 key informant interviews and five in-depth interviews also held in selected
councils of southern Tanzania. A multistage sampling method was employed in selecting community members,
with purposive sampling used in selecting key informant and in-depth interviewees. The study found high
community acceptance (80.3%) despite very low (19.3%) knowledge on biolarviciding. Community perception
that biolarvicide is effective in reducing malaria infection was found to be a significant predictor of community
acceptance to biolarviciding: those who perceived biolarvicide as effective in reducing malaria were five times
more likely to accept biolarviciding compared to those with a negative perception (odds ratio = 4.67, 95% CI:
1.89-11.50, P = 0.001). We conclude that biolarviciding received high acceptance among community members in
southern Tanzania and therefore the implementation is likely to get strong support from community members. To
enhance and make community acceptance sustainable, heath education to enhance the level of community
knowledge on biolarviciding is recommended.

Community acceptance
Southern Tanzania

1. Introduction Biolarviciding, which is the regular application of biological insecticides

to waterbodies, has been observed to be effective in controlling malaria

Malaria remains endemic in at least 87 countries in the world,
including Tanzania (National Bureau of Statistics of Tanzania, 2018;
WHO, 2019). Strategies to control the disease involve adoption of inte-
grated vector control methods that mainly involve the use of techniques
that target adult mosquitoes such as long-lasting insecticide-treated bed
nets and indoor residual spraying (Musoke et al., 2018). However, these
methods are challenged by mosquito development of resistance to the
commonly used insecticides and changes in biting behaviors (Corbel
et al., 2012; Walker et al., 2016; Choi and Furnival-Adams, 2019). The
WHO recommends countries to engage in additional control techniques
that avoid use of insecticides, or those used for adult control, such as
environmental modification, manipulation and biological control, e.g.
biolarviciding, depending on suitability in local contexts (WHO, 2013).

* Corresponding author.

E-mail addresses: david.munisi@udom.ac.tz, massugii@gmail.com (D.Z. Munisi).

https://doi.org/10.1016/j.crpvbd.2021.100038

mosquito populations, and is considered safe for humans with limited
adverse environmental impact (WHO, 2013; Choi et al., 2019).

In 2017 Tanzania scaled up a nationwide biolarviciding imple-
mentation that involved all mainland urban and rural areas (National
Audit Office, 2018; President’s Office Regional Administration and Local
Government, 2018). The implementation adopted a community-based
approach in which community members are tasked with breeding site
identification, application of biolarvicides, and collaborating in moni-
toring the programme progress (National Malaria Control Programme,
2016Db). Such an approach requires community acceptance, approval for
interventions to be implemented in their environment, and for them to
share opinions and take part in its implementation (Dambach et al.,
2018).
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As with any novel intervention, the acceptability of biolarviciding
may be influenced by community knowledge and attitude towards its
effectiveness and safety (Giicin and Berk, 2015; Dambach et al., 2018;
Rubin et al., 2020). Anecdotal reports indicated that there has been a low
level of implementation of biolarviciding in some regions in the country
with low community acceptance as one of the contributing factors
(Mboera et al., 2014; President’s Malaria Initiative [Tanzania], 2018).
There is therefore a need to establish the levels of community acceptance
for biolarviciding, and enhancing or limiting factors, to identify neces-
sary actions to enhance acceptance and levels of implementation. This
study aimed to address these questions in the councils of Lindi and
Mtwara in southern Tanzania.

2. Materials and methods
2.1. Study area and design

The study was conducted in four councils of southern Tanzania, two
from Lindi region (Lindi Municipal Council and Nachingwea District
Council) and two from Mtwara region (Mtwara Mc and Nanyamba Town
Council). According to the 2012 population census, 864,652 people live
in Lindi region and 1,270,854 in Mtwara region (National Bureau of
Statistics of Tanzania, 2013). The study employed a mixed-method
cross-sectional design to assess the acceptability of community to bio-
larviciding, which across Tanzania involves the application of microbial
biolarvicides, Bacillus thuringiensis israelensis (Bti) and Bacillus sphaericus
(Bs), to waterbodies surrounding human habitats (National Malaria
Control Programme, 2016a).

2.2. Sample size and sampling procedure

Quantitative data were collected by administering questionnaires to
400 community members, 100 from each council. A multistage sampling
procedure was employed. This involved purposive selection of Mtwara
and Lindi regions based on a report showing the regions are among the
areas where biolarviciding implementation was low (President’s Office
Regional Administration and Local Government, 2018). After purposive
selection of regions, two District Councils (DC) were randomly selected
from each region, then from each DC, wards were randomly sampled.
From each selected ward, ten cell leader units were randomly selected,
followed by households in which one member of the family was selected.

Qualitative data were collected by conducting 32 key informant in-
terviews from community leaders; which included village chairpersons
and members of village health committees, and 5 in-depth interviews
with vector control coordinators. The interviewees were purposively
selected based on the position they hold in the respective study areas.

2.3. Data collection procedures

A structured questionnaire was administered by the researchers to
community members. The questionnaire was prepared in English and
translated into Kiswahili. Respondents were asked about their knowledge
on biolarviciding, perception of biolarvicide safety, perception of bio-
larvicide effectiveness in reducing mosquitoes, and perception of bio-
larvicide effectiveness in reducing malaria; finally, they were asked to
indicate the likelihood they would accept biolarvicide application in
their surrounding environment, both on their property and in public
places.

Qualitative data were collected through recorded interviews and an
interview guide prepared in English and translated into Kiswahili. The
interview guide was adapted from a recommended tool for conducting
scaling up case studies developed by the WHO in collaboration with
Expand Net and Management System International (WHO, Expand Net &
Management Systems International, 2007) and used in a previous study
(Quintero et al., 2017).
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2.4. Data processing and analysis

Quantitative data were entered into IBM SPSS version 20.0 (IBM SPSS
Statistics for Windows, Version 20.0. IBM Corp., Armonk, NY, USA) for
management and analysis. Participants were stratified by age into 4
groups (15-24 years, 25-54 years, 55-64 years, and > 65 years) based on
labour working group classifications (ILO, 2012). Stratification of occu-
pation and education level was based on existing reports on socio-eco-
nomic profiles (Planning Commission & Regional Commissioner’s Office
Mtwara, 1997; National Bureau of Statistics of Tanzania, 2017).
Continuous variables were reported as means and standard deviations,
categorical variables were reported as frequencies and percentages.
Univariable logistic regression analysis was performed to analyse the
effect of the explanatory variables (knowledge on biolarvicides, percep-
tion of biolarvicide safety, perception of biolarvicide effectiveness in
reducing mosquito and perception of biolarvicide effectiveness in
reducing malaria) on the outcome variable (whether or not community
member would accept biolarvicide application in their environment).
Variables with a P-value of < 0.2 were then entered into a multivariable
logistic regression analysis, which adjusted for identified confounders
(age, gender, marital status and education level).

Qualitative data from key informant interviews and in-depth interviews
audio records were transcribed verbatim by the researchers who conducted
the sessions. The transcript was then translated into English by a linguist at
The University of Dodoma. Translated transcripts were entered into ATLS.ti
version 8 for data management and analysis (ATLAS.ti Scientific Software
Development GmbH. Qualitative Data Analysis, Version 8.0). Thematic
analysis was perfomed using guidance for framework of analysis (Gale et al.,
2013) in which transcripts were interpreted into codes, that were generated
inductively by three interdependent coders, then grouped into categories
which were merged to generate themes based on similarities of their
meaning. All participants’ explanations were carefully reviewed and the
significant statements that were directly related to the study questions were
extracted and reported.

3. Results
3.1. Quantitative data

A total of 400 community members were recruited to participate in
the study (Table 1). The age of the participants ranged from 18 to 82
years with a mean of 41 (standard deviation = 15.4). Of all the re-
spondents, 80.3% expressed acceptance to biolarviciding. Chi-square test
results revealed none of these factors had a significant relationship with
community acceptance (Table 2). Of all the respondents 19.3% had
knowledge on biolarviciding. Chi-square test results revealed that

Table 1
Socio-demographic characteristics of community member respondents
Variable Category n Percent
Age (years) 15-24 46 11.5
25-54 277 69.3
55-64 39 9.8
65+ 38 9.5
Gender Male 185 46.2
Female 215 53.8
Marital status Married 211 52.8
Unmarried 189 47.2
Education No formal education 41 10.2
Primary education 221 55.3
Secondary and beyond 138 34.5
Occupation Small-scale farmers 249 62.3
Formal employed 26 6.5
Other 125 31.2
Council Lindi MC 100 25.0
Nachingwea DC 100 25.0
Mtwara Mc 100 25.0
Nanyamba TC 100 25.0
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Table 2 Table 4
Community acceptance of biolarviciding across demographic characteristics Community perception of biolarvicide safety to humans and environment
Variable Category Community acceptance df  Chi-square Variable Category Safe to environment? df  Chi-square
No, n (%) Yes, n (%) (P-value) No, n (%) Yes, n (%) (P-value)
Age (years) 15-24 5(10.9) 41 (89.1) 3 6.95 (0.073) Age (years) 15-24 30 (65.2) 16 (34.8) 3 3.50 (0.321)
25-54 59 (21.3) 218 (78.7) 25-54 187 (67.5) 90 (32.5)
55-64 4(10.3) 35(89.7) 55-64 30 (76.9) 9(23.1)
65+ 11 (29.0) 27 (71.0) 65+ 30 (79.0) 8 (21.0)
Gender Male 43 (23.2) 142 (76.8) 1 2.65 (0.104) Gender Male 128 (69.2) 57 (30.8) 1 0.00 (0.980)
Female 36 (16.7) 179 (83.3) Female 149 (69.3) 66 (30.7)
Marital Married 48 (22.8) 163 (77.2) 1 2.53 (0.111) Marital Married 156 (73.9) 55 (26.1) 1 4.60 (0.320)
status Unmarried 31 (16.4) 158 (83.6) status Unmarried 121 (64.0) 68 (36.0)
Education No formal 10 (24.4) 31 (75.6) 2 4.77 (0.092) Education No formal 34 (82.9) 7 (17.1) 2 5.63 (0.060)
education education
Primary 35 (15.8) 186 (84.2) Primary 155 (70.0) 66 (30.0)
education education
Secondary 34 (24.6) 104 (75.4) Secondary 88 (63.8) 50 (36.2)
and beyond and beyond
Occupation Small-scale 46 (18.5) 203 (81.5) 2 0.81 (0.666) Occupation Small-scale 180 (72.3) 69 (27.7) 2 4.45 (0.108)
farmers farmers
Formal 5(19.2) 21 (80.8) Formal 14 (53.9) 12 (46.1)
employed employed
Other 28 (22.4) 97 (77.6) Other 83 (66.4) 42 (33.6)
Council Lindi MC 20 (20.0) 80 (80.0) 3 1.56 (0.668) Council Lindi MC 65 (65.0) 35 (35.0) 3 19.01 (<0.001)"
Nachingwea DC 16 (16.00) 84 (84.0) Nachingwea 55 (55.0) 45 (45.0)
Mtwara Mc 23 (23.00) 77 (77.0) DC
Nanyamba TC 20 (20.00) 80 (80.0) Mtwara Mc 81 (81.0) 19 (19.0)
Total 79 (19.8) 321 (80.3) Nanyamba 76 (76.0) 24 (24.0)
Abbreviation: df, degrees of freedom. Total re 277 (69.2) 123 (30.8)

education and council of residence had a statistically significant associ-
ation with knowledge on biolarviciding (Table 3). Of all the respondents
30.8% perceived biolarvicides as safe to human health and the envi-
ronment. Chi-square test results revealed that only council of residence
had a statistically significant association with perception of biolarvicide
safety to human health (Table 4). Of all the respondents 49.3% perceived
biolarvicides to be effective at reducing mosquito abundance. Chi-square
test results revealed that only level of education and council of residence
had a statistically significant association with perception of biolarvicide
effectiveness at reducing mosquito abundance (Table 5).

Table 3
Community knowledge of biolarviciding for mosquito control
Variable Category Community knowledge df  Chi-square
No, n (%) Yes, n (%) (P-value)

Age (years) 15-24 33 (71.7) 13 (28.3) 3 7.29 (0.063)
25-54 222 (80.1) 55 (19.9)
55-64 32(82.0) 7 (18.0)
65+ 36 (94.7) 2(5.3)

Gender Male 142 (76.8) 43 (23.2) 1 3.53 (0.060)
Female 181 (84.2) 34 (15.8)

Marital Married 168 (79.6) 43 (20.4) 1 0.37 (0.545)

status Unmarried 155 (82.0) 34 (18.0)

Education No formal 39 (95.1) 2 (4.9) 2 6.83 (0.033)"
education
Primary 178 (80.5) 43 (19.5)
education
Secondary and 106 (76.8) 32(23.2)
beyond

Occupation Small-scale 199 (79.9) 50 (20.1) 2 0.33 (0.848)
farmers
Formal 21 (80.8) 5(19.2)
employed
Other 103 (82.4) 22 (17.6)

Council Lindi MC 79 (79.0) 21 (21.0) 3 12.14 (0.007)"
Nachingwea 71 (71.0) 29 (29.0)
DC
Mtwara Mc 83 (83.0) 17 (17.0)
Nanyamba TC 90 (90.0) 10 (10.0)

Total 323 (80.7) 77 (19.3)

Abbreviation: df, degrees of freedom.
@ Statistically significant (P < 0.05).

Abbreviation: df, degrees of freedom.
2 Statistically significant (P < 0.05).

Chi-square testresults revealed that only level of education and council
of residence had a statistically significant association with perception of
biolarvicide effectiveness in reducing malaria prevalence (Table 6).

Univariable logistic regression analysis was performed to determine
factors showing possible association with community acceptance (using a

Table 5
Community perception of biolarvicide effectiveness in reducing mosquito
abundance

Variable Category Effective? df  Chi-square
No, n (%) Yes, n (%) (P-value)
Age (years) 15-24 17 (37.0) 29 (63.0) 3 4.45 (0.217)
25-54 144 (52.0) 133 (48.0)
55-64 20 (51.3) 19 (48.7)
65+ 22 (57.9) 16 (42.1)
Gender Male 99 (53.5) 86 (46.5) 1 1.05 (0.305)
Female 104 (48.4) 111 (51.6)
Marital Married 107 (50.7) 104 (49.3) 1 0.00 (0.987)
status Unmarried 96 (50.8) 93 (49.2)
Education No formal 31 (75.6) 10 (24.4) 2 11.30 (0.004)*
education
Primary 106 (48.0) 115 (52.0)
education
Secondary 66 (47.8) 72 (52.2)
and beyond
Occupation Small-scale 132 (53.0) 117 (47.0) 2 3.28 (0.194)
farmers
Formal 9 (34.6) 17 (65.4)
employed
Other 62 (49.6) 63 (50.4)
Council Lindi MC 32 (32.0) 68 (68.0) 3 50.52 (<0.001)*
Nachingwea 34 (34.0) 66 (66.0)
DC
Mtwara Mc 69 (69.0) 31 (31.0)
Nanyamba 68 (68.0) 32 (32.0)
TC
Total 203 (50.7) 197 (49.3)

Abbreviation: df, degrees of freedom.
? Statistically significant (P < 0.05).
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Table 6
Community perception of biolarviciding effectiveness in reducing malaria
prevalence

Variable Category Effective at reducing df  Chi-square
malaria prevalence? (P-value)
No, n (%) Yes, n (%)
Age (years)  15-24 33 (71.7) 13 (28.3) 3 6.58 (0.086)
25-54 222 (80.1) 55 (19.9)
55-64 32 (82.1) 7 (17.9)
65+ 36 (94.7) 2(5.3)
Gender Male 142 (76.8) 43(23.2) 1 2.16 (0.141)
Female 181 (84.2) 34 (15.8)
Marital Married 168 (79.6) 43 (20.4) 1 0.27 (0.602)
status Unmarried 155 (82.0) 34 (18.0)
Education No formal 39 (95.1) 2 (4.9 2 6.88 (0.032)*
education
Primary 178 (80.5) 43 (19.5)
education
Secondary 106 (76.8) 32(23.2)
and beyond
Occupation ~ Small-scale 199 (79.9) 50 (20.1) 2 1.56 (0.459)
farmers
Formal 21 (80.8) 5(19.2)
employed
Other 103 (82.4) 22 (17.6)
Council Lindi MC 79 (79.0) 21 (21.0) 3 42.39 (<0.001)*
Nachingwea 71 (71.0) 29 (29.0)
DC
Mtwara Mc 83 (83.0) 17 (17.0)
Nanyamba 90 (90.0) 10 (10.0)
TC
Total 323 (80.7) 77 (19.3)

Abbreviation: df, degrees of freedom.
2 Statistically significant (P < 0.05).

threshold of P-value < 0.2 for any factor level vs the reference group, for
inclusion in subsequent multivariable logistic regression analysis.
Despite retention of most factors from the univariable analysis, only two
were significant in the multivariable analysis, marital status and most
notably perception of malaria reduction (Table 7). The odds of accepting
biolarviciding in those who had positive perception that biolarvicide is
effective in reducing malaria were more than 4 times higher
(AOR = 4.67, 95% CI = 1.89-11.50, P = 0.001) than in those who had
negative perception. Neither knowledge of biolarviciding, nor perception
of biolarviciding as safe were significant predictors for community
acceptance of biolarviciding (Table 7).

3.2. Qualitative data
3.2.1. Key informant interviews

3.2.1.1. Acceptance of biolarviciding among community leaders. All 32
(100%) community leaders showed acceptance of biolarviciding. They
believed that the government is doing the right thing to reduce mosquito
bites, as illustrated by the following responses:

e “I'should say that I am one of the people who said that the government has
made the right decision. This is because there are a lot of mosquitoes in our
area where larviciding is required to a great extent.” (KI 15, male,
community leader).

e “When it was announced, I am one of the people who said that the gov-
ernment has made a good decision. There are many areas with standing
water here which have become mosquito breeding sites. We would be happy
if the activity was done as it was announced here. It would be an important
decision if the government will help its people to fight against mosquitoes.”
(KI 14, male, community leader).
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Table 7
Logistic regression analysis to identify predictors of community acceptance

Variable Univariable analysis Multivariable analysis

OR 95% CI P-value AOR 95% CI P-value

Age (years)

15-24 1

25-54 0.45 0.17-1.19  0.108 0.65  0.23-1.84 0.416

55-64 1.07 0.26-4.28 0.927 1.25 0.28-5.60 0.771

65+ 0.30  0.09-0.96  0.042 0.38  0.10-1.39 0.145
Gender

Male 1

Female 1.51  0.92-2.47 0.115 1.16  0.67-2.00 0.593
Marital status

Married 1

Unmarried 1.50 0.91-2.48 0.113 2.01 1.11-3.64 0.022
Education

No formal 1

education

Primary 1.71  0.77-3.81  0.186 1.33  0.55-3.23 0.534

education

Secondary 0.99 0.44-2.22 0.974 0.62  0.24-1.63 0.334

and beyond
Knowledge

Low 1

High 1.26 0.66-2.43 0.48
Perception of safety

Negative 1

Positive 1.97 1.09-3.57 0.026 0.82 0.39-1.72 0.593
Perception of mosquito reduction

Negative 1

Positive 3.63  2.09-6.30 <0.001 1.20 0.47-3.12 0.703
Perception of malaria reduction

Negative 1

Positive 5.04 2.93-8.68 <0.001 4.67 1.89-11.50  0.001

Abbreviations: 1, reference; CI, confidence interval; OR, odds ratio; AOR, adjusted
odds ratio.

3.2.1.2. Knowledge of biolarviciding among community leaders. Of 32 in-
terviewees, 11 (34.4%) interviewees knew that biolarviciding is one of
the methods used for control of mosquito abundance. When asked “What
is biolarviciding?” one interviewee responded that:

e “In my understanding, this is a process of killing insects in standing water
to destroy breeding of insects; the insects which if we don't kill will spread
fever.” (KI 03, male, community leader).

Although some interviewees were not aware of biolarviciding being
implemented in their area, some had past experience which demon-
strated their knowledge, for example:

o “I remember it was in the 1980s. I remember they were biolarviciding in
houses, in toilets. Honestly, it was a good activity. It reduced mosquitoes
here. I have never seen it these days. I have never seen it since when I
became a leader.” (KI 06, male, community leader).

e “I have heard of that. It was in a different region. There was this exercise
where they were spraying chemicals; outside and inside to kill insects.” (KI
21, male, community leader).

One interviewee reported to have received education on bio-
larviciding from the health expert:

e “About larviciding, we have been educated by the officials from our
town council. We were told that there will be larvicide that will be
brought here from Kibaha, we were told that it will be sprayed on
vegetables, in forests, and in areas where there are standing waters and
on grasses because they are breeding areas.” (KI 16, male, community
leader).



A.Y. Matindo et al.

However, the majority (65.6%) of interviewees had no knowledge of
biolarviciding. When asked to mention methods used to control
mosquitoes in the area, one interviewee responded that:

e “The only methods I know to be used are self-protection methods; one may
have a mosquito net, or if you can buy some mosquito pests. Only that!”
(KI 05, female, community leader).

Other interviewees showed to have no knowledge that biolarviciding
is one of the methods for mosquito control as they responded to have
never heard about it before.

e “There are chemicals that we buy from shops for repelling mosquitoes, but I
know nothing about biolarvicide.” (KI 11, male, community leader).

e “If that [biolarviciding] is happening, may be for individual family or
person, but not something communal. What I know there was spraying of
chemicals in that pond in previous years but not in recent years.” (KI 20,
male, community leader).

One (in-depth) interviewee highlighted that the challenge in gath-
ering together community members was a reason why some community
members are not aware of biolarviciding:

e “This is because we do sit with them [community members] in meetings,
particularly ward meetings, street meetings and we tell them something will
be done and it will be done on a particular day and time. Many citizens
don t attend meetings when we call, you may find only ten people attending
a meeting ... We talk to the ten people because we can't easily get 30 or 40
people to attend meetings here. We do tell those who attend meetings to
inform their neighbours that the exercise will be done on a certain date.”
(IDI 03, male, vector control coordinator).

3.2.1.3. Perception of biolarvicide safety among community leaders. Although
all interviewees showed acceptance to biolarviciding, 53.1% of in-
terviewees’ responses suggested trust in biolarvicide safety. This was based
on experience or knowledge they had on biolarviciding or trust in the
government.

e “In my understanding and having done this work for a long time, it does
not harm, I can confirm that it is safe. I would be the first person to be
affected if it was not safe.” (KI 3, male, community leader).

e “We don't have doubt, because I believe the government will not bring
something harmful to its people.” (KI 31, male, community leader).

About 18.7% expressed distrust in biolarvicide safety; they regarded
biolarvicide as a poisonous chemical like other chemicals used to treat
insects:

e “Basically, if they kill mosquito, they might be not safe ... The community
needs to be informed that we have to apply biolarvicide in small water col-
lections in this area, and they should be told of the effects the larvicide may
have, especially because children play in the areas.” (KI 17, male, commu-
nity leader).

Others (28.0%) were uncertain whether it is harmful or not. They
reported to have no information regarding the safety and requested
community education on biolarviciding:

e “I can't say for sure. They had to tell us that we prohibit from using this
water because it is harmful or not.” (KI 28, male, community leader).

3.2.1.4. Perception of biolarvicide -effectiveness among community
leaders. Community leaders showed trust in the biolarvicide effec-
tiveness to reduce mosquitoes and malaria. When asked whether
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biolarvicide can be helpful in reducing mosquitoes, one interviewee
shared his past experience and stated that:

e “Yes! Because years back; 1970s, there were council employee[s] who
were doing an activity like this. They would clean the environment and
spray chemicals in toilets, streams of water and bushes. At that time there
was a lot of mosquitoes in our area; but it dramatically reduced.” (KI 23,
male, community leader).

However, one interviewee showed distrust in biolarvicide ability
to control mosquitoes based on her reported past experience in the
area:

e “I remember they applied biolarvicide in standing water, in garbage areas
and the toilets. But I think the chemical was fake! Or how come it didn't
kill [mosquitoes]. They applied biolarvicide but the mosquitoes were still
there and, as a street leader, I was getting complaints [from community
members]. They said, “chairperson, you brought us people to apply
biolarvicide but mosquitoes are still there.” (KI 4, female, community
leader).

One of the interviewees who expressed trust in biolarvicide ability to
reduce malaria, stated that:

e “When they apply biolarvicide in the breeding sites, mosquitoes will be
reduced. We will benefit from it by reducing the chances of getting ma-
laria.” (KI 02, male, community leader).

3.2.2. In-depth interviews

Five in-depth interviews were conducted, four involving Vector
Control Coordinators and one involving a Community Own Resource
Person. The interview focused on (i) community acceptance of bio-
larviciding, and (ii) provision of health education to community
members.

All four interviewees affirmed that biolarviciding was being imple-
mented in their councils at different scales and that they provide edu-
cation to community members.

e “This activity started in our council in 2018. Larvicides were brought
in our council, and we started making awareness campaigns around the
community through the community/ward leaders. Then we explained
how the activity will be done in the area. Thereafter, we identified the
breeding sites ... Having identified the area, we started larviciding ac-
cording to the ways we planned.” (IDI 2, female, Vector Control
Coordinator).

Another interviewee reported that biolarviciding had received high
acceptance among the community members.

e “We have been getting feedback from the residents whose areas were
applied biolarvicide. They say that they don't see mosquitoes after we
applied biolarvicide! So, we can tell its effectiveness from the feedback we
get from these people who either report to the Ward offices or directly
inform the health department asking for the exercise to be done for the
second or the third time and sorts of things like that. With this feedback, we
believe that this is one of the interventions that helps to decrease malaria
infections.” (IDI 01, male, Vector Control Coordinator).

4. Discussion

Information regarding community acceptance, or reasons for not
accepting an intervention, can guide the development of proper
educational messages aiming at improving programme performance
(WHO, 2015). This study was conducted to determine the level of
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community acceptance to biolarviciding for malaria vector control in
southern Tanzania. Generally, the study found that the level of
acceptance of biolarviciding for malaria vector control among com-
munity members in southern Tanzania was reasonably high, with over
80% expressing acceptance of biolarviciding in their living environ-
ment. However, the acceptability of biolarviciding found in this study
is slightly lower than in earlier reports from east-central Tanzania
(92.9%; Mboera et al., 2014) and from north-eastern Tanzania (97%;
Wambui, 2016).

Previous studies have shown that the acceptability of an intervention
is influenced by, among other things, knowledge, confidence in safety
and benefits of the intervention (Mboera et al., 2014; Giicin and Berk,
2015; Dambach et al., 2016). Our study found a low level of knowledge
on biolarviciding as a mosquito control method, despite application in
the study areas. This observation is likely to be due to lack of adequate
community sensitization and expert education on biolarviciding. Lack of
knowledge among community members was also found in the study by
Mboera et al. (2014). However, we also found that knowledge of bio-
larviciding did not have any relationship with acceptance of the inter-
vention. Lack of association between community knowledge on an
intervention and its acceptance has also been reported in another study
carried out in counties in the Seattle area, USA (Dempsey et al., 2006).
Nevertheless, this does not downplay the importance of providing health
education on the benefit of an intervention, but it does highlight the
importance of uncovering other factors more influential in acceptance of
the intervention.

This study found respondents’ perception of biolarvicide effective-
ness to reduce malaria was a significant predictor for community bio-
larvicide acceptance (Table 7). This factor could explain the difference in
acceptance rate between the present and previous studies. In the present
study, only 58.5% of respondents had confidence that biolarvicide can
reduce malaria, much lower than the 91.2% reported elsewhere (Mboera
et al., 2014). Difference in acceptability could also be explained by
different study areas; whereas in the previous study respondents were
small-scale farmers living near rice fields where water bodies are avail-
able throughout the year. In the present study, most respondents would
experience seasonal breeding sites which could have influenced their
perception of the risk for malaria, a factor that is strongly associated with
acceptance of biolarviciding.

The study found that only a third of community members and half of
community leaders interviewed trusted in biolarvicide safety. This could
be due to lack of knowledge on biolarvicides, where two thirds of the
interviewed community leaders had no knowledge on biolarviciding as a
method for malaria control. The observed level of trust in this study was
much lower than the 73.4% found in the study by Mboera et al. (2014).
Nonetheless, trust in biolarvicide safety had little effect on acceptance of
biolarviciding, this is likely to have been influenced by trust that people
have in the government as observed when one key informant interviewee
said “We don't have doubt, because I believe the government will not bring
something harmful to its people.”

Employing a mixed-method that allowed the use of more than one
method to collect data from the study population is a strength of this
study as this has been observed to enhance the study validity (Creswell
and Plano Clark, 2006). We, however, acknowledge that the study was
limited in some ways. These include the use of convenience-based se-
lection of study participants at household levels which was likely to cause
selection bias, and the difference in time between the study and bio-
larvicide application: participants’ attitudes during the time of imple-
mentation could have been different to that at the time when this study
was conducted.

5. Conclusions and recommendations
The results of this study revealed that biolarviciding receives high

acceptance among community members in the area of southern Tanzania
investigated despite a low knowledge level. However, a high level of
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acceptance among community members with very low knowledge on
biolarviciding does not assure sustained acceptance. Therefore, public
health education on biolarviciding through advocacy and community
sensitization to improve the level of community knowledge is highly
recommended. The education should focus on the benefits and safety of
biolarviciding which may help win the acceptance and support of the
intervention among community members. Special consideration should
be given to small-scale farmers as they account for a majority of the
population and expressed least trust in its safety. It is thus important to
provide community education on benefits of biolarviciding in malaria
reduction together with regular application of biolarviciding at a level
that can reduce malaria, which in turn will attract more acceptance on
biolarviciding.
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