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The mosquito borne diseases of public health impor-
tance are complex and their occurrence depends on
the interaction of various biological, ecological, so-
cial and economic factors. Though several measures
for their prevention and control are followed, yet the
problem density is too high with 300–500 million
cases and 1.1–2.7 million deaths due to malaria
alone globally per year1. Puducherry (earstwhile
Pondicherry) has 64 species of mosquitoes causing
severe mosquito nuisance2. The burden of vector-
borne diseases (malaria, dengue, chikungunya and
filaria) is low while Japanese encephalitis and kala-
azar have not been reported from Puducherry3. The
mosquito-borne diseases result in avoidable ill-health
and death which also has been emphasized in Na-
tional Health Policy4 and Millennium Development
Goals (MDGs)5. National Vector Borne Disease
Control Programme (NVBDCP)6 under the aegis of
National Rural Health Mission (NRHM)7 is one of
the most comprehensive and multifaceted public
health activity in India including prevention and con-
trol of mosquito-borne diseases.

Inspite of mass communication and educational ap-
proaches, community participation is far below ex-
pectation. Community participation in turn depends
on peoples’ awareness, knowledge and attitude to-
wards the disease8. Several socioeconomic studies
in different countries indicate variations in knowl-
edge and practice-related to mosquito-borne dis-
eases9–11. However, taking socially acceptable mea-

sures by the local government, in collaboration with
other relevant sectors and social mobilization for full
involvement of the community is crucial. Thus, a need
was felt to know the existing knowledge of the study
population regarding mosquito-borne diseases usu-
ally reported from Puducherry and its predictors
which may be helpful in designing evidence-based
effective prevention and control strategies as well as
sustainable community participation.

The present community-based cross-sectional study
was undertaken during February 2010 in selected
peri-urban areas (Solai Nagar and Samipillaithottam)
in Puducherry which falls in the geographical juris-
diction of field practice area of Department of Com-
munity Medicine, Pondicherry Institute of Medical
Sciences, Puducherry. Geographically it is located
at 162 km south of Chennai, the capital of south In-
dian state, Tamil Nadu and is surrounded by the Bay
of Bengal on the east, and on the other sides by the
Cuddalore and Villipuram districts of Tamil Nadu.
Puducherry experiences hot and humid climate and
the temperature normally varies between 26 and
38°C12. Average annual rainfall is 1254 mm and rela-
tive humidity varies from 70 to 80%13. The study
area has the population of 11,600 with the facilities
like two schools, one Primary Health Centre, one
Urban Health Centre run by our Institute and private
practitioners providing medical care. The study popu-
lation primarily consists of housewives, fishermen and
daily wage workers.
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The pre-designed and pre-tested structured question-
naire was used for data collection. Faculty and resi-
dent medical officer from the department visited the
study area along with volunteers from self-help
groups and prior information was given to the study
population regarding purpose of the study. The ward
representatives were contacted for better commu-
nity participation. The questionnaire was discussed
with final year medical students, ANMs, social work-
ers and Interns. They were properly trained for data
collection. The data were collected under the super-
vision of faculty, medical entomologists and post-
graduates from the Department of Community Medi-
cine.

Water obtained from pipe water supply, hand pumps
and bore wells was considered as safe. Insecticide
spraying, fogging and mosquito repellents were taken
as chemical methods, larvivorous fishes as biologi-
cal control methods while filling ditches, removal of
collected water, and construction and cleaning of
drainage system were taken as environmental mea-
sures for control of mosquitoes. ANM/MPWs or
doctors were considered as health care providers.
Modified Prasad classification (1997) was used for
socioeconomic classification of respondents.

The trained interviewers were instructed to cover all
households in these two peri-urban areas by house-
to-house visits and to collect information from avail-
able respondents on socio-demographic characteris-
tics, awareness and knowledge regarding selected
mosquito-borne diseases including causative agents
of the selected diseases, modes of disease transmis-
sion, breeding places of mosquitoes and their con-
trol measures. The respondents were also asked about
the source of information regarding mosquito-borne
diseases and whether they were aware of the seri-
ousness of the diseases in the study area as well as
measures taken by the government for prevention
and control of these diseases. The final results are based
on 1674 available adults who were interested to par-
ticipate in the study and gave informed verbal consent.

The data were entered in Microsoft excel and ana-

lyzed using SPSS software version 16.0 and Epi 6.04.
The results were projected as proportions and per-
centages. To get the predictors of knowledge regard-
ing selected mosquito-borne diseases odds ratio was
calculated for different variables. To compare data
sets chi-square test was used and p <0.05 was con-
sidered statistically significant.

Out of 1674 adults studied, about 71.03% were fe-
males and 28.97% were males. Majority of respon-
dents 388 (80%) males and 789 (66.36%) females
were >30 yr of age. Majority of females (76.28%)
and males (86.19%) were literate, and 499 (29.81%)
respondents were poor (class IV and V as per Modi-
fied Prasad classification).  In all, 80% of male and
72% of female respondents were from nuclear fam-
ily and 66.67% of the study population was living in
pucca houses. Majority of respondents (97.07%)
were getting safe water supply. Majority of males
(65.77%) and females (62.07%) reported practice
of throwing waste disposal indiscriminately. About
1040 (62.13%) of the respondents had good drain-
age system (Table 1).

Interviewers also enquired about awareness and
knowledge regarding mosquito-borne diseases
among all respondents. A total of 384 (79.17%) males
and 887 (74.60%) females were aware about these
mosquito-borne diseases through television followed
by health care providers (16.43%) and through news-
papers (12.84%). About 242 (49.90%) males and
677 (56.94%) females described various mosquito-
borne diseases as serious public health problem in
the study area. On the other hand, 21.09% were
aware about existing various government measures
for prevention and control of mosquito-borne dis-
eases (Table 2).

When asked regarding mosquito breeding places, 290
(59.79%) male and 726 (61.06%) female respondents
knew that stagnant water was the breeding place for
vectors followed by ditches and ponds in the vicin-
ity. The breeding sources like plastic containers, water
tanks and tins were included in ‘others’ category.  In
spite of availability of abundant coconuts in the study
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area being a costal area, only about 4% of the re-
spondents enumerated coconut shells as one of the
breeding places for vectors while about 2% respon-
dents knew about old tyres as breeding places of mos-
quitoes. On enquiring about causative agents for dis-
eases under interest, 422 (87.01%) males and 967
(81.33%) females had knowledge that mosquito bite
causes these diseases while 56 (11.55%) males and
117 (9.84%) females held dirty drinking water re-
sponsible for these diseases. About 308 (63.51%)
males and 652 (54.84%) females clearly stated mos-

quitoes as vector for malaria followed by chikungunya
and filaria but only 19.12% listed dengue as a mos-
quito-borne disease. A total of 1023 (61.11%) re-
spondents knew about chemical measures and 348
(20.79%) about environmental measures as the meth-
ods for prevention and control of mosquito-borne
diseases while 103 (21.24%) male and 241 (20.27%)
female respondents did not know about any preven-
tion and control measures (Table 2).

The respondents living in semi-pucca or kutcha

Table 1. Socio-demographic characteristics of respondents

Characteristics Male Female Total
n =485 n =1189 n =1674

Age (yr)
18-30 97 (20) 400 (33.64) 497 (29.69)
>30 388 (80) 789 (66.36) 1177 (70.31)

Educational status
Literate 418 (86.19) 907 (76.28) 1325 (79.15)
Illiterate 67 (13.81) 282 (23.72) 349 (20.85)

Occupation
Working 394 (81.24) 365 (30.70) 759 (45.34)
Non-working 91 (18.76) 824 (69.30) 915 (54.66)

Economic status
Class I–III 346 (71.34) 829 (69.72) 1175 (70.19)
Class IV–V 139 (28.66) 360 (30.28) 499 (29.81)

Family type
Nuclear 388 (80) 857 (72.08) 1245 (74.37)
Joint 97 (20) 332 (27.92) 429 (25.63)

Type of house
Pucca 329 (67.84) 787 (66.19) 1116 (66.67)
Semi-pucca/Kutcha 156 (32.16) 402 (33.81) 558 (33.33)

Water supply
Safe 471 (97.11) 1154 (96.72) 1625  (97.07)
Unsafe 14 (2.89) 35 (3.28) 49  (2.93)

Waste disposal
Compost pits 56 (11.55) 185 (15.56) 241 (14.40)
Covered pits 110 (22.68) 266 (22.37) 376 (22.46)
Throwing discriminately 319 (65.77) 738 (62.07) 1057 (63.14)

Drainage
Open 180 (37.11) 454 (38.18) 634 (37.87)
Underground 294 (60.62) 702 (59.04) 996 (59.5)
Soakage pits 11 (2.27)  33 (2.78) 44 (2.63)

Figures in parentheses indicate percentages.
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houses (OR: 0.70; 95% CI: 0.57–0.86; p <0.001),
female respondents (OR: 0.70; 95% CI: 0.56–0.87;
p = 0.001), respondents belonging to socioeconomic

class IV and V (OR: 0.74; 95% CI: 0.59–0.92;
p=0.004),  respondents aged >30 yr (OR: 0.77; 95%
CI: 0.62–0.96; p=0.017) and illiterate respondents

Table 2. Awareness and knowledge regarding selected mosquito-borne diseases

Characteristics Male (n=485) Female (n=1189) Total (n=1674)

Awareness
Source of information*
TV 384 (79.18) 887 (74.60) 1271 (75.93)
Radio 35 (7.22) 102 (8.58) 137 (8.18)
Newspaper 68 (14.02) 147 (12.36) 215 (12.84)
Health care providers 65 (13.40) 210 (17.66) 275 (16.43)
Others 31 (6.39) 134 (11.27) 165 (9.86)

Serious problem in area
Yes 242 (49.90) 677 (56.94) 919 (54.90)
No 243 (50.10) 512 (43.06) 755 (45.10)

Awareness about various Govt. measures
Yes 107 (22.06) 246 (20.69) 353 (21.09)
No 378 (77.94) 943 (79.31) 1321 (78.91)

Knowledge
Breeding places*
Ditches 145 (29.90) 440 (37.01) 585 (34.95)
Ponds 125 (25.77) 277 (23.30) 402 (24.01)
Vehicle tyres 12 (2.47) 31 (2.61) 43 (2.57)
Stagnant water 290 (59.79) 726 (61.06) 1016 (60.69)
Coconut shells 21 (4.33) 50 (4.21) 71 (4.24)
Others 95 (19.59) 306 (25.74) 401 (23.95)

Causative agents*
Mosquito bite 422 (87.01) 967 (81.33) 1389 (82.97)
Drinking dirty water 56 (11.55) 117 (9.84) 173 (10.33)
Overwork/sun exposure 1 (0.21) 5 (0.42) 6 (0.35)
Food 2 (0.41) 10 (0.84) 12 (0.72)
Others 0 25 (2.10) 25 (1.49)
Don’t know 37 (7.63) 143 (12.03) 180 (10.75)

Disease transmitted by mosquitoes*
Malaria 308 (63.51) 652 (54.84) 960 (57.35)
Dengue 108 (22.27) 212 (17.83) 320 (19.12)
Chikungunya 230 (47.42) 658 (55.34) 888 (53.05)
Filaria 179 (36.91) 385 (32.38) 564 (33.69)
Others 19 (3.92) 36 (3.03) 55 (3.29)
Don’t know 59 (12.16) 153 (12.87) 212 (12.66)

Control measures*
Environmental 82 (16.91) 266 (22.37) 348 (20.79)
Chemical 296 (61.03) 727 (61.14) 1023 (61.11)
Biological 14 (2.89) 34 (2.86) 48 (2.87)
Integrated 2 (0.41) 8 (0.67) 10 (0.60)
Don’t know 103 (21.24) 241 (20.27) 344 (20.55)

*Multiple responses possible; Figures in parentheses indicate percentages.
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(OR: 0.76; 95% CI: 0.59–0.96; p=0.019) were less
likely to have knowledge regarding malaria as mos-
quito-borne diseases than their other counterparts and
for all these categories the difference was statisti-
cally significant. However, association of occupation
and type of family of respondents was statistically
not significant as predictors of knowledge of malaria
(Table 3).

The illiterate respondents (OR: 0.48; 95% CI: 0.33–
0.70; p<0.001), respondents aged >30 yr (OR: 0.63;
95% CI: 0.49–0.82; p=0.004),  respondents belong-
ing to socioeconomic class IV and V (OR: 0.67; 95%
CI: 0.5–0.9, p=0.005),  and females (OR: 0.76; 95%
CI: 0.58–0.99; p=0.036) were found to be less knowl-
edgeable for dengue as a mosquito-borne disease than
literates, young (18–30 yr) respondents belonging
to class I, II and III, and male respondents respec-
tively and the differences were statistically signifi-
cant whereas association of occupation, type of house
and family type of respondents was statistically not
significant (Table 3).

The illiterate respondents (OR: 0.65; 95% CI: 0.51–
0.82; p <0.001), respondents with age >30 yr (OR:
0.67; 95% CI: 0.54–0.83; p<0.001) had less knowl-
edge on chikungunya as a mosquito-borne disease
than literate and young (18–30 yr) respondents re-
spectively while females had more knowledge of
chikungunya as a mosquito-borne disease than male
respondents (OR: 1.37; 95% CI: 1.11–1.71; p=0.003)
and for all these instances the differences were sta-
tistically significant. However, occupation, socioeco-
nomic status, housing condition and family type of
respondents were not significantly associated statis-
tically with the knowledge regarding chikungunya
(Table 3).

The illiterate respondents (OR: 0.58; 95% CI: 0.44-
0.76; p<0.001) and class IV and V respondents (OR:
0.74; 95% CI: 0.59–0.93; p=0.008) were less likely
to have knowledge of filaria as a mosquito-borne dis-
ease than literate and class I, II and III respondents
and whereas respondents   living in joint families had
more knowledge of filaria as mosquito-borne disease

(OR: 1.31; 95% CI: 1.03–1.65, p=0.021) as com-
pared to respondents from nuclear families. How-
ever, association of age, sex, occupation and hous-
ing condition of the respondents were statistically
not significant predictors of knowledge of filaria as
mosquito-borne disease (Table 3).

The current study shows, about three-forth (75.93%)
of the study population were aware about mosquito-
borne diseases through television followed by health
care providers (16.43%) and newspapers (12.84%)
and only 8.18% through radio. Study from Nepal14

showed that respondents labeled radio (58.1%) and
television (25.4%) as the major media sources for
information regarding malaria.  The higher aware-
ness through TV as compared to radio in our study
may be possibly due to availability of TV among a
larger population in peri-urban areas.

Majority of respondents (54.90%) perceived mos-
quito-borne diseases as a serious problem in the study
area whereas a study from Tanzania15 revealed that
almost three-forth of the study population labeled
malaria as public health problem. This is possibly
because of high morbidity due to malaria in Tanza-
nia. More than three-forth respondents reported that
they were unaware about existing prevention and
control measures against mosquito-borne diseases
being taken by the local administrative/health authori-
ties in their locality. Thus, there is a need to intensify
health measures by these authorities for prevention
and control of mosquitoes along with IEC activities
through all available means.

Regarding knowledge about breeding places of con-
cerned vector, more than half respondents (60.69%)
stated stagnant water as commonest breeding place
followed by ditches and ponds. Similar results have
been reported from Nepal14. In spite of availability
of abundant coconuts in study area being a coastal
area, only few (4.24%) respondents knew coconut
shells as a breeding place for these vectors, which
need to be highlighted in health awareness campaigns.
Majority (82.97%) of the study population knew that
mosquito bites cause vector-borne diseases (VBDs)
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under interest. Similar results have been reported by
Joshi and Banjara14 from neighbouring country of
Nepal. About 10% of the respondents also reported
drinking dirty water as a cause for these diseases and
almost similar proportion of respondents knew noth-
ing about causation of these diseases.

These myths, misconceptions and ignorance about
causation of mosquito-borne diseases need to be
overcome by effective IEC campaigns.  On enquiry
about the names of mosquito-borne diseases,
more than half of respondents listed malaria and
chikungunya followed by filaria while < 20% of the
respondents listed dengue. About three-fifth
(61.11%) of respondents knew about chemical
method as a measure for prevention and control of
mosquito-borne diseases followed by the environ-
mental control measures. A study by Joshi and
Banjara14 in Nepal also revealed almost similar re-
sults where 66.7 and 48.1% of the respondents re-
spectively reported removal of the collected water
from ditches and spraying insecticides can control
mosquito-borne diseases.

The present study reveals that knowledge regarding
mosquito-borne diseases is less among females than
males which is similar to findings of Sharma et al8
from Delhi and Joshi and Banjara14 from Nepal. This
might be due to their less exposure to multiple chan-
nels of communication. Illiterate study subjects had
statistically significant less knowledge regarding all
mosquito-borne diseases under interest compared to
literate ones. Similar results have been reported by
Rasania et al16 from Delhi while contrast finding has
been given by Kaona et al17 from Zambia.

Respondents belonging to low socioeconomic sta-
tus were found to be less knowledgeable compared
to respondents from higher economic status in the
current study which is similar to the findings of Yadav
et al9 from Rajasthan. This may be attributed to the
more access to knowledge imparting tools by well-
to-do members in the society. The study subjects who
were living in semi-pucca or kutcha houses had less
knowledge regarding these mosquito-borne diseases

than those who were living in pucca houses. This
may be due to their poor socioeconomic conditions
having lesser access to the means of communication.

Thus, the current study revealed that overall aware-
ness and knowledge about selected mosquito-borne
diseases was low among females, illiterates and eco-
nomically backward respondents. Therefore, it is rec-
ommended that the reach of IEC activities must im-
prove particularly among these subgroups of
population. Basic information related to prevention
and control of mosquitoes can be taught from school
age and at the same time strong IEC activities can be
initiated to address the adults in the community.
Active participation of stakeholders, community vol-
unteers and self-help group members should maxi-
mize community awareness and improve the perfor-
mance of National Vector Borne Disease Control
Programme.
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