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Abstract

Background: Mosquito Control Programs are articulated to control Mosquito Borne Diseases and success of such pro-
grams depends on the activities of field workers, and their adherence to the standard operating procedures (SOP’s) is
governed by their knowledge, attitudes, and practices (KAP). Present study was intended to assess the KAP of mosquito
control workers of Pakistan to get an exact depiction of prevailing situation.

Methods: A cross-sectional descriptive study was conducted in March-April 2020. Questionnaire containing 30 closed
and open-ended questions were administrated to participants. Knowledge and practices were evaluated using a scoring
system i.e., by giving 1 point to each correct answer while attitude questions were analyzed individually and expressed
in percentage for each response.

Results: Total 639 workers were interviewed, mean age was 29.8 (SD £7.87) years, majority (65.1%) was in age group
of 18-30 years. Mean knowledge score was 6.96+1.28 (range 0-9) with 77.36% correct answers (P=0.073). Mean prac-
tices score was 7.00+1.62 (range 2-9) with 77.83% appropriate answers (P< 0.001). Both knowledge and practices
scores were higher for permanent employees, practices score increased with increase in job experience. Very weak posi-
tive correlation (r= 0.127) was observed between knowledge and practice scores.

Conclusion: Appropriate practice correlates with better knowledge and positive attitude towards control activities.
Hence, training on protection and protective measures for having a positive attitude among healthcare workers is neces-
sary against the fight with mosquitoes.
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Introduction

Mosquitoes are tiny flies that bite animal of MBDs have been observed as regular phe-
hosts to get blood as nutrient source and de- nomenon hitting living societies over the globe
velop their eggs. They transmit a wide range which puts a significant burden on world health
of pathogens such as viruses and parasites to systems. Vector borne diseases (VBDs) includ-
the host’s body through their blood meal, con- ing MBDs, account for 17% of the infectious
sequently, disseminate several mosquito-borne diseases and cause a death toll of 700,000 an-
diseases (MBDs) like malaria, dengue, Zika, nually (1) throughout the world. Such an alarm-
yellow fever and chikungunya in animals and ing trend of infectious diseases including MBDs
humans. Since last many years, the epidemics in terms of deaths and lodging to new areas has
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caused it to be registered among the top ten high
risk issues in the Global Risks Reports 2015
(2). In Pakistan, malaria and dengue are current-
ly two major MBDs, however chikungunya,
Zika, yellow fever and Japanese encephalitis
are also emerging mosquito borne threats (3).

Among all the known arboviruses, dengue
infections are known to be the deadliest be-
cause of high mortality rate around the world.
As per World Health Organization statistics,
one-third of the world is affected by the same
(1). Among continents, Asia remains at the top
in terms of disease burden. South and South-
East Asia, the warmer and humid regions, are
reported for high incidence of dengue with in-
creased mortality rates annually (4). In South
Asia, the countries badly affected by the in-
fection are Bangladesh, Pakistan, India, and
Sri Lanka. Dengue fever can be counted as the
most rapidly establishing arboviral infection in
Pakistan since 2005 (3) as continuous outbreaks
occurred from 2010 to 2019 in different parts
of the country (5-7). The disease possessing
complex epidemiology is continuously expend-
ing to new areas and many factors including
climatic changes, health care policies and vec-
tor preferences are responsible for this pattern
of disease spread.

Similarly, malaria being another fatal MBD
has been reported to cause more than 445,000
mortalities almost every year and the children
are more exposed to the disease (8). Pakistan
pulls 95% of the regional malaria burden
(Grouped with Afghanistan, Somalia, Sudan,
and Yemen) and report about 300,000 con-
firmed cases every year (9).

Mosquito control programs (MCPs) are be-
ing devised and implemented to control and
overcome the menace of MBDs in almost all
countries of the world. The main objective of
these programs is to suppress mosquito popu-
lations which not only serve as disease vec-
tors but also cause nuisance among people.
Success of these programs depends on better
planning and control strategies along with im-
plementation of these strategies and Standard
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Operating Procedures (SOP’s) in field condi-
tions (10). The anthropogenic control of mos-
quito populations is often carried out at a local
administrative scale, and it is applied based on
the relevant agency’s experimental knowledge
rather than systematic analysis of spatial and
temporal data (11). Field workers serve as the
backbone of all these activities. The triumph
of such programs principally depends upon
the strong Knowledge, Attitude and Practices
(KAP) of associated communities (12, 13) in-
cluding field workers.

Efforts in these programs are convention-
ally based on the protocols and the SOPs de-
vised by the funding or governing agencies.
The protocols are usually established after a
series of research and field trials and are as-
sumed to be effective for a longer period (14).
On the contrary mosquito being a living entity
is continuously changing its biology, habitat
characterization and requirements in different
stages of their lives (15). In Pakistan some of
the principal challenges for sustainable man-
agement of vector borne diseases (VBDS) in-
clude skilled and stirred human resource along
with well executed surveillance system (3).
These aspects make it obligatory to update and
assess the knowledge of control workers re-
garding biological and non-biological features
of mosquito (14).

The current study was planned to provide
an insight into the fact that whether the work-
ers are genuinely involved in proper and nec-
essary practices or there is need of some up-
dated knowledge and protocols. The expected
outcome is the evidence-based information
which will bridge the gaps and short comings.
This will ultimately pave the way to a re-
stored prevention and control strategy of these
disease vectors. And can be used as a mile-
stone for policy makers. It is also worth men-
tioning here that this study is one of its kind
and not carried out in the study area before.
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Materials and Methods

Site description and target population

The survey took place in Multan District
of Punjab Pakistan. Multan is the 7" largest
city of Pakistan and is considered the center
and main transport hub of the country with a
population of 4.75 million (16). Mosquito borne
epidemics (malaria, dengue and so on) have
started being reported from last decade and got
severe in past few years. After the countrywide
dengue epidemic of 2011, specific program for
vector borne disease control was initiated at gov-
ernment level under health department. This
initiative aimed to directly control the mosqui-
to population to prevent MBDs, through dedi-
cated trained personnel (3). The mosquito con-
trol workers (MCWs) involved in surveillance
and prevention/control activities are designated
as Sanitary Patrol (SP) and Lady Sanitary Pa-
trol (LSP). These MCWs belong to different
educational and social backgrounds with var-
ied job experiences.

Study design and Information collected

A cross-sectional questionnaire based KAP
study was conducted in March-April 2020
among the professional mosquito control work-
ers (SP, LSP) of Health Department of district
Multan. These personnel move door to door
and conduct vector surveillance/prevention/ con-
trol activities. All the 639 MCWs involved in
mosquito control activities in Multan district
were interviewed and included in the study.
All of them agreed to be part of the study and
participated voluntarily through informed writ-
ten consents (MNS-UAM/EIBR/22/40). Con-
fidentiality of the participants was maintained,
and the data was de-identified by assigning an
ID number to each participant in data base.
Structured questionnaire covering several as-
pects of mosquito biology, mosquito borne dis-
eases and control strategies was designed and
translated into national language (Urdu). The
questionnaire comprised of four sections con-
taining information regarding the socio-de-

140

Sh Sabaet al.: Outreach Vector Control ...

mographics, knowledge, attitude and practices
on mosquitoes, their associated diseases and con-
trol. A pre-run trial of questionnaire (n= 20) was
conducted among a group of volunteers before
actual data collection.

KAP survey content

The questionnaire comprised of two sec-
tions, first section contained respondent’s de-
mographics including age, gender, qualification,
job experience and job category. Second sec-
tion comprised of 30 questions (Knowledge=
09, Attitude= 12, Practices= 09). Knowledge
about identification of common mosquitoes (lar-
vae and adult), breeding places, biting habits,
awareness of diseases associated with different
species and breeding seasons was evaluated.
Some questions were included to assess the KAP
of respondents towards reasons of MBDs and
strategies to control these vectors and diseas-
es, perceptions of mosquito control responsi-
bility (personal and governmental), insights into
different factors associated with spread and con-
trol of mosquitoes and MBDs. Given the recent
outbreaks of dengue fever in Pakistan questions
were added to target the attitude of respondents
about reasons for epidemics and the governing
factors.

Statistical analysis

The data was collected by authors and a
team of trained volunteers. Respondents were
thoroughly briefed about the structure of ques-
tionnaire and the purpose of study before data
collection. The data collected was shifted on
Excel 2016 and then transferred to the SPSS
(version 22.0) for further analysis. Descriptive
statistics were used to describe mean, standard
deviation (SD), frequency and percentages for
all study variables. One-way ANOVA and Chi-
square test were applied for continuous and cat-
egorical variables respectively to determine sig-
nificant differences between the groups. A P<
0.05 was considered as indicator of statistical
significance. Knowledge and practices were
evaluated using a scoring system, each correct
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and appropriate response was given “1” point
while “0” for incorrect/unknown response, to-
tal points for both sections were aggregated sep-
arately and higher scores were associated with
good knowledge and practices. Attitude ques-
tions were analyzed individually.

Results

Socio-demographic characteristics

Total 639 MCWs with 322 (50.4%) males
and 317 (49.6%) females were included in the
study. The mean age of participants was 29.8
(SD £7.87) years, the majority (65.1%) was in
the age group of 18-30 years and no one was
above 50 years. Forty percent of the participants
(n= 255) had a secondary school level of edu-
cation followed by 27.8% (n= 178) of middle
standard, only 2.5% (n= 16) had a master’s de-
gree. Detailed demographics are given in Ta-
ble 1.

Knowledge scores

Correct responses for knowledge and
practices are mentioned in Table 2. The mean
knowledge score was 6.96+1.28 (range 0-9)
with 77.36% correct answer rate. Mean
knowledge score for male and female partici-
pants was 6.87+1.32 and 7.05%+1.22 respec-
tively, with no statistical significance (P=0.073).
Majority of the respondents (65.1%) was in
the age group of 18-30 years and had mean
knowledge score of 6.9+1.23 while the second
group (31-50 years) had 7.01+1.28, it was found
that there was no statistically significant dif-
ference in the participants’ knowledge score and
their age groups (P= 0.460). For education the
mean knowledge score was highest for bache-
lor’s level (7.31+0.93) followed by intermedi-
ate group (7.21£1.18) and there was found a
significant difference among the knowledge
score and education level of the respondents
(P= 0.003). Considering the job type (perma-
nent and non-permanent), no statistically sig-
nificant difference was observed among the
two groups (P= 0.316). None of the partici-
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pants had working years more than ten and
mean knowledge score was highest (7.02+
1.17) for the group with work experience of 2—
5 years. There was no correlation (P= 0.067)
between the working years and knowledge
score (Table 3).

Practices scores

Mean Practices score was 7.00+£1.62
(range 2-9) with 77.83% appropriate answers.
The mean practices score for males and fe-
males were 7.661+1.44 and 6.39£1.56 respec-
tively with significant statistical difference
(P< 0.001). Highest mean practices score was
noted in the age group of 18-30 years i.e.,
7.08+1.57, which was 6.85+1.69 for the group
31-50 years of age. No statistically significant
difference was found among the two age groups
for practices score (p= 0.090). Comparing the
means of different educational groups for prac-
tices score highest mean was recorded for in-
termediate (7.10+£1.49) followed by matric
(7.03+ 1.59) and master’s group (7.00£1.54),
lowest mean practices score was scored by
bachelor’s group (6.77+£1.44). There was no
statistical significance among different educa-
tional groups for practices score (P= 0.752).

The group having permanent job type had
greater means score (6.77+1.44) as compared
to non-permanent group with statistically sig-
nificant difference among two groups (P=<
0.001). Working years also had a statistically
significant difference among different groups
(P=<0.001) with highest mean score of 7.56+
1.54 for 5-10 years. It was observed that the
mean score increased with increase in work-
ing years (Table 3). Considering the correla-
tion between knowledge and practice scores
weak positive correlation was observed (r=
0.127, P=0.001) (Table 4).

Attitude towards mosquitoes, their control,
and associated diseases
Perception about Culicidae behavior and disease
transmission

Discussing how mosquito can cause harm
to human 42% (n= 268) of the MCWs claimed
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that mosquito harm human by biting only, 30
% (193) of them believed that it harms by dis-
ease transmission, all the options (biting, dis-
ease transmission, nuisance) were cited by 24
% (151) of respondents. Three percent (20) of
respondents said that it doesn’t cause any harm
to human, while only 1% (7) claimed it to be
a source of nuisance.

Inquiring about site of mosquito bite on
human body maximum participants (61%) stat-
ed that mosquitoes bite equally on hands, feet
and joints of hand and feet followed by 23%
participants who claimed that mosquito prefer
to bite only on joints of hand and feet (Fig. 1).

Participants were asked to choose which
human age group is most susceptible to mos-
quito bites. Surprisingly, a large portion (82%)
claimed that all the age groups are equally vul-
nerable to be bitten by mosquitoes, 13% said
that children are most susceptible and 4%
claimed that they don’t know.

Seasonal abundance of mosquitoes and MBDs

Accounting the seasonal abundance of mos-
quitoes, majority of MCWs (56.0%) stated that
mosquitoes are most abundant in rainy season
followed by summer season (21.8%). Only two
percent said that mosquitoes are plentiful in
winter season, while 13.3% said that mosqui-
toes are equally present in all seasons and 6.9
% said that they don’t know about it. Statisti-
cally significant difference was observed among
male and female participant’s opinion (p= 0.035).
Inquiring about the abundance of MBDs simi-
lar trend was observed i.e., maximum workers
(51.8%) believed that MBDs are most abun-
dant in rainy season followed by summer sea-
son (22.5%). Minimum workers (3.9%) picked
winter season while 13.8% ascertained that
MBDs, are equally prevalent in all seasons, 8
% said that they don’t know about the season-
al abundance of MBDs (Table 4).

Prevention and control measures

When queried about the most effective pre-
ventive measure against mosquitoes, different
options were discussed. A reasonable portion
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of the respondents (22.4%) felt that bed nets
are the real agents to prevent mosquitoes trailed
by the supporters of repellents (6.4%) and Mos-
quito Coils/mats (1.6%). It is pertinent to men-
tion that a momentous proportion of the MCWSs
(61.7%) believed that all the measures listed
in the questionnaire (bed nets, repellents, Mos-
quito Coils/mats) are equally efficient to pre-
vent mosquitoes with a statistically significant
difference (P= 0.001) among the males and fe-
males (Table 4).

Different strategies to control MBDs were
argued among the participants and a substan-
tial proportion (66.7%) stated that all the con-
trol measures should be simultaneously applied
by the government and the public. Hygienic con-
ditions were focused by 22.2% of the respond-
ents followed by public awareness (5.9%) and
mosquito control (5.2%). No statistically sig-
nificant difference (P= 0.052) was found among
the point of views of males and females re-
garding prevention strategies of MBDs (Table 4).

In terms of the preferred sites for the con-
trol measures of mosquitoes, MCWs (28.0%)
believed that chemical control at the breeding
sites of mosquitoes can be effective, followed
by 14.7% who claimed that anti-mosquito chem-
ical spray should be carried out in houses. But
more than half participants (52.7%) stated that
control measures should be carried out on all
the possible places/spots to control mosquito
populations. These opinions varied significantly
among the participants (P=< 0.001). Similarly,
the most efficient nonchemical methods for mos-
quito control were debated and it was conclud-
ed that cleaning of water collections to prevent
mosquito breeding could serve as the best con-
trol strategy (65.6%). Chemical control was sup-
ported by 17.4% of respondents trailed by 3.9
% who claimed that removal of garbage should
be carried out. A reasonable portion of work-
ers (13.1%) suggested that all three methods
should be adopted to suppress mosquito popu-
lations. Significant difference (P< 0.001) was
seen between the attitudes of males and females
towards different control methods (Table 4).
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Reasons for disease out-break and spread of mos-
quitoes

In terms of attitude towards the possible
reasons of dengue outbreak in the country very
diverse opinions were obtained. A lot of rea-
sons were enlisted including heavy rains (27.9
%), lack of public awareness (22.7%), and
poor control strategies (11.1%). A combina-
tion of all these factors was reported by the
maximum participants (33%). Both heavy rains
and lack of public awareness were reported by
3.8% of test population. The statistical differ-
ence was significant between males and fe-
males (P< 0.001).

Participants were asked to rate their per-
ception of the roles of vegetation and sewer-
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age drains/ filth depot for spreading mosquito
populations on a scale from “no” to “very lit-
tle”, “little”, “high” and “very high”. For the
role of vegetation maximum people (37.1%)
stated that it has a very high level of role in
spreading of mosquitoes followed by 34.6%
whose opinion was high level of role. Only
8.3% stated that vegetation has no role in
spreading mosquitoes. Similarly taking into
consideration the role of sewerage drains or
filth depot in spreading of mosquitoes was
scored and 55.1% participants claimed that it
has a very high role followed by 28.0% with
high level of role. 5.2% thought that it has no
part in spreading of mosquitoes (Fig. 2).

Table 1. Demographic Characteristics of the respondents (n= 639), Multan District of Punjab Pakistan, 2020

Variable Category No. of Respondents Proportion (%)
Gender Male 322 50.4
Female 317 49.6
Age (Years) 18-30 416 65.1
31-50 223 34.9
Middle 178 27.8
Education Secondary School 255 40
Intermediate 123 19.2
Bachelor 67 10.5
Masters 16 25
Job Category Permanent 2 0.3
Contract 161 25.2
Daily wages 476 74.5
Experience <2 54 8.5
(Years) 2-5 455 71.2
5-10 130 20.3
>10 0 0

Table 2. Correct responses on knowledge and practices about mosquitoes, their control, and associated diseases (n=
639), Multan District of Punjab Pakistan, 2020

Knowledge Questions

Correct response

Can you identify different mosquito species?

Where do mosquitoes lay eggs?
Can you identify mosquito larvae?

From following mosquitoes, which are daytime biters?
Which diseases are caused by Culex mosquitoes?

Which diseases are caused by Anopheles mosquitoes?
What is spreading method of dengue fever?
Do you know about recent 2019 D.F. outbreak in Pakistan?

621 (97.2%)
557 (87.2%)
620 (97.0%)
155 (24.3%)
467 (73.1%)
557 (87.2%)
427 (66.8%)
482 (75.4%)
563 (88.1%)

ractices Questions

1
2
3
4
5.
6. Which diseases are caused by Aedes mosquitoes?
7
8
9
P
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Table 2. Continued ...

10. Do you adopt personal protective measures during survey/ collection/ 578 (90.5%)
removal of mosquito larva/ adult?

11. Do you adopt personal protective measures during IRS/ Fogging? 639 (100%)
12. Do you use any mosquito repellent during field work? 405 (63.4%)
13. Which insecticide is used for mosquito larval control? 346 (54.1%)
14. Which insecticides are used to control adult mosquitoes? 480 (75.1%)
15. What is the capacity of the provided spray pump? 492 (77.0%)
16. What is the standard pressure of the provided spray pump? 548 (85.8%)
17. What is the capacity of the provided fogging machine? 458 (71.7%)
18. Which stage of mosquito is vulnerable to fogging? 530 (82.9%)

Hands

Feet
A44(7%) 30 (5%)

Joints of
hand and
feet
148 (23%)
Don’t Know
29 (4%)
Fig. 1. Preferred sites for mosquito bite on human body described by respondents in Multan District of Punjab, Paki-
stan, 2020
100%
90%
80%
o 70%
vy
S
2 60% M Very high
1]
5 50% High
5 w Little
€ 40%
§_ m Very little
& 30% = No
20%
10%
0%

Role of Role of
vegetation sewerage drain

Fig. 2. Participant’s perception about role of vegetation (forests and crops) and sewerage drain/filth depot in spreading
of mosquitoes (n= 639), Multan District of Punjab Pakistan, 2020
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Table 3. Knowledge and practices about mosquito species, their control, and associated diseases by demographic vari-
ables (n=639), Multan District of Punjab Pakistan, 2020

Characteristics Category N (%0) Knowledge score Practices Score
(Mean £SD) Pvalue (Mean+SD) P value
(0-9) (2-9)
Gender Male 322 (50.4) 6.87+1.32 0.0732 7.661+1.44  <0.001°
Female 317 (49.6) 7.05+1.22 6.39+1.56
Age (Years) 18-30 416 (65.1) 6.9+1.23 0.460° 7.08+1.57 0.090°
31-50 223 (34.9) 7.01+1.28 6.85+1.69
>50 0 (0)
Education Middle 178 (27.8) 6.75%+1.40 0.003° 6.98+1.80 0.752b
Matric 255 (40) 6.89+1.23 7.03+£1.59
Intermediate 123 (19.2) 7.21+1.18 7.10£1.49
Bachelor 67 (10.5) 7.31+0.93 6.77+1.44
Masters 16 (2.5) 6.88+1.97 7.00%1.54
Job Category Permanent 163 (25.5) 7.04+1.37 0.316° 7.45+1.52 <0.001°
Non- 476(74.5) 6.0341 25 6.85+1.62
Permanent
Years Working <2 54 (8.5) 6.60+1.71 0.067° 6.42+1.40 <0.001P
2-5 455 (71.2)  7.02+1.17 6.91+1.62
5-10 130 (20.3) 6.93+1.40 7.56+1.54
>10 0 0

a- Independent t-test
b- one way ANOVA test
*P< 0.05 are considered significant

Table 4. Respondents attitude towards different features of mosquito control, biology, and Mosquito Borne Diseases
(MBDs), Multan District of Punjab Pakistan, 2020

Status Male (%) Female (%) Total (%) P-value
N= 317 N= 322 N= 639
Mosquito abundant seasons Summer 70 (22.1) 69 (21.4) 139 (21.8) 0.035
Winter 8 (2.5) 5(1.6) 13 (2.0)
Rainy 181 (57.1) 177 (55.0) 358 (56.0)
Don’t know 12 (3.8) 32 (9.9) 44 (6.9)
All 46 (14.5) 39 (12.1) 85 (13.3)
Mosquito borne  diseases Summer 73 (23.0) 71 (22.4) 144 (22.53) 0.037
abundant seasons Winter 9 (2.84) 16 (4.96) 25 (3.91)
Rainy 178 (56.2) 153 (47.5) 331 (51.8)
Don’t know 17 (5.4) 34 (10.6) 51 (8.0)
All 40 (12.6) 48 (14.9) 88 (13.8)
Most suitable preventive Chemicals 14 (4.4) 31 (9.6) 45 (7.0) 0.001
measures against mosquitoes Bed nets 86 (27.1) 57 (39.9) 143 (22.4)
Repellents 25(7.9) 16 (5.0) 41 (6.4)
Fan 5 (1.6) 1(0.3) 6 (0.9)
Mos. Coils / mats 3(0.9) 7(2.2) 10 (1.6)
All 184 (58.0) 210 (65.2) 394 (61.7)
Most  effective  control Mosquito control 13 (4.1) 20 (6.2) 33(5.2) 0.052
measures to control mosqui- Public awareness 14 (4.4) 24 (7.5) 38 (5.9)
to borne diseases Hyagienic conditions 82 (25.9) 60 (18.6) 142 (22.2)
All 208 (65.6) 218 (67.7) 426 (66.7)
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Table 4. Continued ...

Outdoor
Spray in houses

Where are the control
measures most effective in

controlling mosquitoes
All
Reasons for Heavy Rains

breaks

dengue out-

All

Spray on breeding sites

Poor control strategies
Public awareness

Heavy Rains+ Poor con-

trol strategies

Heavy Rains+ Public

awareness

Poor control strategies+

Public awareness
Cleaning of water collec-

Most efficient method to con-

trol mosquito populations tions

Removal of garbage

Chemical control

All

16 (5.0) 13 (4.0) 29 (45)  <0.001
65 (20.5) 29 (9.0) 94 (14.7)
86 (27.1)  93(28.9) 179 (28.0)
150 (47.3) 187 (58.1) 337 (52.7)
73(23)  105(326) 178(27.9)  0.001
41(12.9)  30(9.3) 71 (11.1)
85(26.8)  60(18.6)  145(22.7)
108 (34.1) 103 (32) 211 (33)
3(0.9) 2 (0.6) 5 (0.8)
4(1.3) 20 (6.2) 24 (3.8)
3(0.9) 2 (0.6) 5(0.8)
220 (34.4) 199 (31.1)  419(65.6)  0.001
18 (5.7) 7(2.2) 25 (3.9)
52(16.4)  59(18.3) 111 (17.4)
27(85)  57(17.7)  84(13.1)

Discussions

Mosquitoes from three main genera (Aedes,
Anopheles and Culex) are considered of public
health concern. All these entities have diverse
life histories and ecologies, ultimately compli-
cating the strategies of their control. These strat-
egies include control tactics (chemical, mechan-
ical, physical, and biological) or mosquito avoid-
ance practices. Culex mosquitoes are consid-
ered the main source of nuisance in Pakistan
and breed in all type of natural or man-made
water bodies including sewerage or stagnant
water. Anopheles are associated with malaria
and tend to breed in rural swamps. Aedes (caus-
al agent of dengue and many other diseases) pre-
fers to breed in man-made containers, such as
air coolers, tires, water tanks and flowerpots (17).
Additionally, Anopheles and Culex are crepus-
cular such as they tend to feed at dawn and dusk
while Aedes is diurnal and bites in daytime.
These varied ecologies demand an assembled
and coordinated approach to reduce mosquito
populations including awareness and implemen-
tation of perfect strategies.

This cross-sectional study was conducted to
assess the KAP (knowledge, Attitude and Prac-
tices) among MCWs towards the biology, pre-
vention and control of mosquitoes and mosquito
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borne diseases (MBDs). It was clearly depict-
ed that the participants (n= 639) which were
professional mosquito control workers induct-
ed in provincial epidemic control program, had
a strong knowledge about mosquitoes and the
related diseases. Almost all of them (97.2%)
can easily identify common mosquito genera by
their physical appearance and the same volume
(97.0%) can identify and differentiate Aedes,
Anopheles and Culex larvae with its siphon tube
which is a general method of identification in
field conditions.

It is worth mentioning here that Aedes and
Anopheles are the vectors of noticeable dis-
eases. The main objective is to control their
population through different practices, one of
which is detection and identification of larvae
in potential breeding sites, mechanical remov-
al of breeding site followed by chemical con-
trol activities. For all these activities, proper
identification of the mosquito larvae, under-
standing of its ecology and breeding habitats
and knowledge of MBDs is essential (18). In
the current study participants were aware of the
breeding places and disease spread of differ-
ent mosquito species but didn’t know about their
biting times. The overall mean knowledge and
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practices scores were 6.96+1.28 and 7.00+
1.62 with 77.36% and 77.83% correct answers
respectively. Knowledge score for females was
slightly higher than males with no statistical
significance (P= 0.073) while the practices
scores was higher for males with statistically
significant difference (P=< 0.001), the reason
may be that males are more involved in phys-
ical and practical activities like indoor residu-
al spray and fogging than females. It indicates
that all the participants had equal level of
knowledge regardless of their gender and age
groups (P= 0.460), the practices score varied
among male and female participants (P=< 0.001)
but different age groups didn’t affect the prac-
tices scores (P=0.090).

The knowledge score varied significantly
among different education levels (P= 0.003) with
bachelor level having highest score. It shows
that the higher the education level, the higher
the knowledge scores (19), but these education
levels had no association with practices score
(P=10.752), which point to proper professional
training. The refresher trainings are conducted
by the department on regular basis and ensure
proper dissemination of latest knowledge among
all the participants regardless of their age or
education. In current study a positive effect of
the trainings has been observed.

Permanent staff had slightly higher
knowledge scores than non-permanent which
specifies an element of job security and con-
cern towards the duty by permanent staff, but
no significant difference was observed (P=
0.316). The practices score varied significant-
ly among the two job categories (P=< 0.001)
with permanent group having higher scores
the reason again may be concern and serious-
ness towards job being senior and permanent
employees. While non-permanent may have
feeling of being rejected or dismissed. Work-
ing years had no effect on knowledge score
(P= 0.067) but practices score varied signifi-
cantly for different experiences (p=< 0.001)
with more experience more practices score.

It is worth mentioning that participants
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were very aware of dengue fever spreading
method (75.4%) and the diseases spread by
Aedes mosquito (87.2%) than the diseases as-
sociated with Culex (73.1%) and Anopheles
(66.8%) mosquitoes. A fair proportion of par-
ticipants (88.1%) was aware of the recent den-
gue outbreak in the country. These figures are
pretty good but not perfect; it could be 100%
as the participants were trained professional
mosquito control workers not general public.

It was observed that the participants were
very much concerned about the personal pro-
tection measures during the field work as 90.5
% adopted personal protection (mask, gloves,
goggles, long boots) during survey/collection/
removal of mosquito larva/adult and 100% of
the staff adopted personal protection during IRS
(indoor residual spray) and fogging. This be-
havior could be an outcome of proper trainings
and awareness about the importance of personal
protection and adverse effects of insecticides
used to control mosquitoes. These insecticides
can cause acute and chronic effects on humans
(20). Very low use of mosquito repellents dur-
ing filed work (63.4%) was alarming because
the filed force is more prone to mosquito bites
than others. It can cause serious issues, espe-
cially in epidemics when infected mosquitoes
are in abundance and the persons performing
chemical or mechanical removal of breeding
sites can quickly get infected (14).

Chemical control is considered the back-
bone of successful mosquito management, and
for this purpose proper dose and application of
recommended insecticides are imperative. It
must be noted that the participants were not
very attentive towards the proper use of insec-
ticides for specific life stages of mosquito like
only 54.1% and 75.1% knew about mosquito
larvicides and adulticides respectively. More-
over, for accurate application and calculation
of doses capacities of spray pumps and fogger
machines are obligatory (20) but only 77.0%
knew about the capacity of provided spray pump.
85.8% were aware of the standard pressure of
the pump and 71.7% recognized the capacity
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of fogging machine. Similarly, 82.9% could
correctly identify the vulnerable stage of mos-
quito to fogging. It is worth mentioning here
that these questions are very technical and
can’t be answered by lay man and the correct
response ratio may seem impressive. But for a
technical and trained group of participants who
are directly dealing with public health it is ex-
pected to be 100% with no chance of any er-
ror or mistake (14).

After discussing the technical features par-
ticipants were also interviewed for their atti-
tude and perception towards different aspects
of mosquito behavior, ecology, breeding, and
control (Table 4). Conversing the season for
abundance of mosquito populations and mos-
quito borne diseases maximum (56.0% and
51.8% respectively) opted for rainy season fol-
lowed by summer season (21.8% and 22.5%
respectively). Similar findings were portrayed
by Naeem-Ullah and Akram (2009) (19) from
Multan Pakistan, reason is the prevalence of
moist and warm conditions in rainy season
which is the most suitable for breeding and de-
velopment of mosquitoes (6).

Talking about the preventive measures for
mosquito bites many options were discussed:
bed nets were given priority (22.4%) while max-
imum people (61.7%) said that all the meth-
ods including chemicals, bed nets, repellents,
fan, and Mos. Coils/mats are equally effective.
The reason may be different socio-economic
backgrounds and beliefs. Another essential as-
pect discussed was opinion about the most ef-
fective measure to control MBDs. Hygienic con-
ditions were preferred by majority of the par-
ticipants (22.2%) Similar findings were de-
scribed by Naeem-Ullah and Akram (19) but
maximum (66.7%) said that all possible
measures should be adopted including public
awareness (5.9%) as well and government agen-
cies such as mosquito control (5.2%). The pref-
erence for hygienic conditions indicates that
participants are alert about their responsibili-
ties as citizens. It was a good sign as the role
of public is imperative for a successful mos-
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quito control program (14). Opinions were al-
so sorted out about the possible reasons for
dengue outbreak in the country and very di-
verse responses were obtained. A fairly large
proportion (27.9%) stated that heavy rains are
main cause of the epidemics (19), which is quite
logical as 2011 and 2015 dengue epidemics in
Pakistan were led by a series of monsoon and
pre monsoon rains in whole country and in the
concerned district with 361 confirmed pa-
tients. The possible reason for this pattern is
increased number of mosquito breeding sites
in rainy season (6).

There is a shortfall of studies assessing the
KAP of vector control workers towards MBDs,
hence restraining the evaluations of our ver-
dicts. KAP surveys being the most impotent
tools are of the supreme significance in defin-
ing the evidence-based and actual prevention and
control tactics. To the best of our knowledge,
it is the first study conducted to assess the
KAP of Pakistani MCWs. It is appropriate to
mention here that the outcomes of this study
disclose potential loopholes of MCP in Mul-
tan District in Pakistan and point out the ne-
cessity for further large-scale studies to be car-
ried out for exploring the limitations for health-
ier generalization of the current outcomes (15).

Capacity building of specialists as well as
field workers for implementation of appropri-
ate strategies to control MBDs may lead to im-
proved disease risk assessment and control. The
proposal of standard protocols seems unrealis-
tic at this stage by way of varying ecological
and biological circumstances of different re-
gions thus causing differences in prevention and
control strategies. Hence KAP studies along
with regular investigation of the glitches and
limitations in MCPs are crucial for the success
of these programs (21).

Our investigations recommend regular or-
ganized progressions of KAP of vector con-
trol workers, and ultimately share and imple-
ment the outcomes to overcome the complica-
tions of control strategies in different circum-
stances. Moreover, our study was designed in
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an IVM (Integrated Vector Management) sce-
nario which can be employed in any given set-
tings and can be generalized in larger setups of
public health to modernize and rationalize the
policies of MCPs.

Conclusion

The findings provided a clear image of KAP
regarding MBD’s and vector mosquitoes in the
area which can be used to improve the design
and interventions of currently implemented
SOP’s taken by field force. It consequently can
help in control of MBD’s in the region and pos-
sibly the country.

There is solid evidence that the vector con-
trol workers of Multan district are aware of
different mosquito genera present in the area
along with almost all the associated diseases
of these mosquitoes. They overwhelmingly
know about the morphological differences of
different mosquitoes. However, the knowledge
about biting timings of different disease-caus-
ing mosquitoes is deprived. Similarly, a hand-
some number of workers lacked the knowledge
about DF spreading and its recent outbreaks
in the country which is quite disappointing for
professional workers. Updated information is
imperative to boost up the control activities in
the field.

Moreover, not all the workers were taking
personal protective measures such as mask,
gloves, goggles long boots during mechanical
control measures but they all were very con-
cerned of personal protection while conduct-
ing chemical control activities like indoor re-
sidual spry and fogging. Outreach on different
infections, likelihood of becoming disease car-
rier and the seriousness to personal protection
foremost is required to be focused. Disappoint-
ingly, about half of the workers didn’t use any
mosquito repellent during field work. The fa-
miliarity of workers with different insecticides
and equipment used for mosquito control was
dissatisfying rather insufficient for proper con-
trol of disease vectors which can lead to un-
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expected outcomes and outbreaks in the area.
This scenario represents the prime need for
trainings of workers at regular intervals. Ex-
ploiting the information and the mosquito con-
trol and avoidance strategies currently being ex-
ecuted reconnoiters the need for enhanced ed-
ucation and awareness.

Capitalizing the capacity building of out-
reach workers will allow them to strategically
perform mosquito prevention and control ac-
tivities correlating the biological and chemical
factors associated with control measures in the
concerned area. Enhancement and expansion
of outreach activities from health department
and local government who are primarily re-
sponsible for vector control will be a proper
next step. The findings of this research can pave
the way in modifying the misapprehensions
about effectiveness and interpositions of mos-
quito control and avoidance activities. These
interventions can ultimately serve key role to
the strengthen public health approach.
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