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Abstract
Objective: To estimate the prevalence of usage, unsafe practices and risk perception regarding household pesticides in
a rural community of Tamil Nadu, India. Materials and Methods: In a cross-sectional survey we used a pre-tested questionnaire and trained interviewers to collect information on household pesticide use for the past 6 months from any adult
member of randomly selected households. Results: Out of 143 households, 95% used at least one household pesticide
(95% CI: 93.5–99.5) and 94% used at least one household pesticide specifically for mosquito control. The most commonly
used pesticides were mosquito coils (75%), mosquito liquid vaporizers (36%), ant-killing powder (24%) and moth/naphthalene balls (18%). The major non-chemical methods of pest control were rat traps (12%) and mosquito bed nets (7.5%).
Out of the mosquito coil users, 61% kept the windows and doors closed while the coil was burning. Out of the moth ball
users, 88% left them in the place of use till they fully vaporized. Nearly half of the users did not know that household pesticides were harmful to their health and the health of their children. Conclusions: The use of household pesticides was highly
prevalent in this rural community. The prevalence of unsafe practices while handling them was also high. We recommend
that the users of household pesticides be educated about the health hazards and about safe practices and non-chemical
methods of pest control be promoted.
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INTRODUCTION
Pesticides, including insecticides, fungicides, rodenticides,
and herbicides are used in households to control mosquitoes, ants, flies, cockroaches, mice, and termites [1,2].
Surveys from developed countries estimate the use of
household pesticides and therefore provide key information about the potential for exposure [3]. In the United
States of America, 82% of households and 80–85% of
households in the United Kingdom used household pesticides [3,4]. Household pesticide exposure (including
prenatal exposure) is related to various adverse health

outcomes [1]. In fact, some of the studies from developed
countries indicated that exposure to household pesticides
could be a risk factor for different types of cancer [5–9]. In
these studies, exposures varied from garden or lawn pesticides to naphthalene balls (commonly called moth balls).
In contrast to this, in developing countries, exposure to
mosquito coil smoke was studied and reported as a pro
bable risk factor for asthma [10] and lung cancer [11].
In 2008, the Indian insecticide market was
worth US $340 mln and increased from US $110 mln
in 2001, with the estimated annual growth of 13% [12]. Research done in many parts of India suggests that mosquito
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control products are the most commonly used household
pesticides in India. Out of these, mosquito coils are the
most commonly used household pesticide product [13–
17]. However, there is lack of information on other types
of household pesticides such as naphthalene/moth balls,
ant control powder and “poison chalk”. Furthermore,
exposure to household pesticides is dependent on the
amount and place of use, usage practices, storage and disposal methods [1,3]. The user’s risk perception related to
pesticides also affects the usage pattern and subsequent
exposure [18,19].
We conducted a cross-sectional survey in a rural setting in
Tamil Nadu, India to estimate the prevalence of the use of
household pesticides and non-chemical methods of pest
control. We also described the practices associated with
the safe use of pesticides and the household pesticide-related health risk perceptions of the community.

MATERIALS AND METHODS
We conducted a population-based cross-sectional survey
in the Nemam village, Thiruvallur district, in the state of
Tamil Nadu, India (Census 2001 population: 99 916) [20].
We estimated a sample size of 154 households with 90%
prevalence of the use of household pesticides (assessed
through a pilot study), with 5% absolute precision, 95%
confidence interval (CI) and 10% non-response. Households were selected through simple random sampling from
a sampling frame of readily available listing of households
with identifier information.
Household pesticides were defined as any pesticide that
is sold to the user for the purpose of being applied only in
the household environment and intended to destroy, deter, render harmless, prevent the action of or otherwise
exert a controlling effect on any harmful pest by chemical
or biological means, which is not used on fields or farms
or for commercial storage applications [21]. We defined
mosquito coils as any spiral made from a dried paste of
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pyrethrum powder and other substances, which when
lit burns slowly to produce a mosquito-repellent smoke.
Mosquito liquid vaporizer was defined as any device
that generates mosquito repellent in the form of vapor.
We defined ant repellents as household pesticides usually
used to control ants in the form of dust or powder, like
“Gamaaxine” (Lindane) and methyl parathion. In many
countries, Lindane-based products have been banned due
to their persistency, and methyl parathion-based biocides
are banned due to their acute toxicity. Moth balls were defined as small pellets or balls of a pungent substance, typically naphthalene, put in storage areas and cupboards to
repel insects. “Poison chalk” included insecticides (mainly
Cypermethrin and Deltamethrin) in the form of normal
looking chalks.
We interviewed any available adult member of the household with a structured, pre-coded questionnaire in the
local language Tamil. We collected demographic cha
racteristics, household pesticide use and behavior, nonchemical methods of pest control and health risk perception. We used pictures of the various types of household
pesticides to assist in the recognition and aid in recall. The
interviewers were trainees of public health training programs of the ICMR School of Public Health at the National Institute of Epidemiology (NIE). The training of
interviewers and field supervision assured the quality of
data collection.
We entered data using Epi Info 3.5.3 [22] and
used SPSS 16.0 [23] for analysis. We calculated the prevalence of the households that: 1) used at least one household pesticide, 2) used at least one household pesticide
for mosquito control, and those that 3) used at least one
household pesticide for other pest control, along with
its 95% CI. We categorized the respondents into three
levels of educational status; “illiterate” (i.e. respondents
with no formal schooling), “low educational status”
(i.e. respondents with less than eight years of schooling)
and “high educational status” (i.e. respondents with more
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than eight years of schooling and those who completed
a higher level of education a high school diploma and
those who completed a higher level of education).We also
calculated the frequency of household pesticide usage related to unsafe behavior, non-chemical methods of pest
control and health risk perception.
We collected a written informed consent from all the
participants. The study was approved by the Institutional
Ethics Committee of NIE (ICMR), Chennai, India.

RESULTS
We collected data from 143 households (92% response
rate). Among the respondents, 97 were women (67.8%), 73
were homemakers (51%), 33 were illiterate (23%) and 56
(39%) were of high educational status. The majority of the
households (75%; N = 109) reported monthly family income
equaling less than US $100. Forty five percent (N = 65)
houses were of pucca type1 and 22% (N = 32) were inha
bited by children under the age of five years (Table 1).
Among the 143 households, at least one type of
household pesticides was used in 138 households
(96.5%; 95% CI: 93.5–99.5), at least one household pesticide for mosquito control was used in 135 households
(94.4%; 95% CI: 90.6–98.2), and at least one household
pesticide for controlling pests other than mosquitoes was
used in 64 households (44.7%; 95% CI: 36.6–52.9). Seventy five percent (N = 107) households used mosquito coils
and 36% (N = 51) used mosquito control liquidators for
mosquito control. Ant repellents were used by 24% households (N = 34). Mothballs were used in 25 households
(18%). The major non-chemical methods of pest control
were rat traps and mosquito bed nets (N = 17; 12%) and
(N = 7; 5%), respectively (Figure 1).
Mosquito control liquid vaporizers and mosquito coils
were used every day in 39 of 51 (76%) and 63 of 107
1

Houses with a roof made of reinforced concrete and cement.
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Table 1. General characteristics of the study participants,
Nemam village, Tamil Nadu, India, 2010
Parameters

Respondents (N = 143)
n

%

female gender

97

68

age 18–59 years

136

95

illiterate

33

23

low educational status

54

38

high educational status

56

39

homemaker

73

51

laborers

25

18

employed

37

26

8

6

adults only

34

24

children aged 5–18 years

77

54

children aged < 5 years

32

22

kutcha

22

15

semi-pucca

57

40

pucca

64

45

109

76

Individual

education

occupation

unemployed
Household
age category

type of house

reported monthly household
income < US $100

(60%) households, respectively. They were mainly used
in the sleeping area. The mean duration of mosquito
coil use was 7.6 (SD±2.2) h (N = 107). The mean duration of mosquito control liquid vaporizers use was 8.96
(SD±2.4) h (N = 51). Ant repellents and mothballs were
used 2–5 times on average in the past 6 months in 10 of 34
(29.4%) and 12 of 25 (48%) households, respectively.
An ant repellent was used mostly in the living area of 17
of 34 households (50%), while mothballs were used in
the sleeping area of 15 out of 25 households (60%). “Poison chalk” was used once in the past 6 months in 5 out
IJOMEH 2013;26(2)
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Fig. 1. Prevalence of different types of pest control methods
(N = 143), Nemam village, Tamil Nadu, India, 2010

of 15 households (33%). It was used in the cooking area
in 93.3% of the surveyed households (N = 14) (Table 2).

Mosquito coils were usually brought loose everyday from
the local shop without any packaging (N = 82; 76.6%). The
ant repellent was stored in the living area (N = 14; 41.2%)
or in the cooking area (N = 8; 23.5%). “Poison chalk” was
also stored in the living area (N = 2; 53.3%) and cooking area (N = 8; 53.3%). Mothballs were stored in the
sleeping area (N = 15; 60%). The moth balls were often
(N = 22; 88%) left in the place of use, where they gradua
lly vaporized. With the exception of mothballs, the household pesticides products were disposed by being thrown
away outside or into the dustbins (Table 2).
Among the mosquito coil users, 52% (N = 56) reported
not washing hands after touching the product and 61%
(N = 65) keeping the windows and doors closed while
the coil was burning (Figure 2). Doors and windows were

Table 2. Practices regarding five commonly used household pesticides, Nemam village, Tamil Nadu, India, 2010

Parameters
Frequency of use
everyday
at least once per week
at least once a month
at least once in the past 6 months
Place of use
bedroom/sleeping area
living room/living area
kitchen/cooking area
bathroom
Place of storage
bedroom/sleeping area
living room/living area
kitchen/cooking area
not stored
Disposal method
throw it away
throw it into dustbins
other
278
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Mosquito coil
(N = 107)
n (%)

Mosquito control
Ant repellent
liquid vaporizer
(N = 34)
(N = 51)
n (%)
n (%)

Moth balls
(N = 25)
n (%)

Poison chalk
(N = 15)
n (%)

63 (58.9)
26 (24.3)
12 (11.2)
6 (5.6)

39 (76.5)
8 (15.7)
2 (3.9)
2 (3.9)

2 (5.9)
9 (26.5)
11 (32.4)
12 (35.3)

2 (8.0)
–
4 (16.0)
19 (76.0)

1 (6.7)
2 (13.3)
5 (33.3)
7 (46.7)

72 (67.3)
43 (41.3)
–
–

38 (74.5)
21 (41.2)
–
–

14 (41.2)
17 (50.0)
12 (35.3)
14 (41.2)

15 (60.0)
3 (12.0)
–
3 (12.0)

7 (46.7)
7 (46.7)
14 (93.3)
–

12 (11.2)
30 (28.0)
8 (7.5)
47 (43.9)

23 (45.1)
24 (47.1)
4 (7.8)
–

7 (11.8)
14 (41.2)
8 (23.5)
–

15 (60.0)
3 (12.0)
–
–

2 (53.3)
4 (26.7)
8 (53.3)
–

49 (46.2)
43 (40.6)
14 (13.1)

14 (27.5)
36 (70.6)
1 (2.0)

14 (41.2)
12 (35.3)
8 (23.5)

–
3 (12.0)
22 (88.0)

2 (13.3)
9 (60.0)
4 (26.7)
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Fig. 2. Unsafe practices among the mosquito coil users
(N = 107) of Nemam village, Tamil Nadu, India, 2010

reported to be closed by 58.8% (N = 30) of the users of
mosquito liquid vaporizers. Food and drinks were reported
not to be covered (while the product was used) by 19.6%
(N = 10) of the mosquito control liquid vaporizer users and by 20.6% (N = 7) of the users of ant repellent.
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Among the 95 households with children under 18 years of
age, 35 households used mosquito liquid vaporizers, out
of which 71.4% (N = 25) reported their use in the child
ren’s sleeping area. Among the 143 respondents, 12%
(N = 17) read the label of the household pesticide pro
ducts and 11.2% (N = 16) were aware of the presence of
the toxicity symbols. Out of the 16 who were aware of the
toxicity symbols, 62% did not know the significance and
meaning of the symbols (data not shown in the tables).
Fifty percent of the users of mosquito coils, 43% of the
mosquito liquid vaporizer users and 50% of the ant repellent users knew that these products were harmful
to their own health and to the health of their children.
Fifty six percent of the moth ball users and 67% of the
“poison chalk” users did not perceive them as harmful to
their own or their children’s health. Among the users of
various household pesticides, from 58% (mosquito coil

Table 3. Risk perception of the study participants, Nemam village, Tamil Nadu, India, 2010
Agree
n (%)

Disagree
n (%)

Don’t know
n (%)

mosquito coil (N = 107)

53 (49.5)

14 (13.1)

40 (37.4)

mosquito control liquid vaporizer (N = 51)

22 (43.1)

7 (13.7)

22 (43.1)

ant repellent (N = 34)

17 (50.0)

3 (8.8)

14 (41.2)

moth balls (N = 25)

6 (24.0)

5 (20.0)

14 (56.0)

poison chalk (N = 15)

5 (33.3)

0

10 (66.7)

mosquito coil (N = 107)

53 (49.5)

12 (11.2)

42 (39.3)

mosquito control liquid vaporizer (N = 51)

22 (43.1)

7 (13.7)

22 (43.1)

ant repellent (N = 34)

17 (50.0)

3 (8.8)

14 (41.2)

moth balls (N = 25)

7 (28.0)

4 (16.0)

14 (56.0)

poison chalk (N = 15)

5 (33.3)

0

10 (66.7)

mosquito coil (N = 107)

32 (29.9)

13 (12.1)

62 (57.9)

mosquito control liquid vaporizer (N = 51)

12 (23.5)

6 (11.8)

33 (64.7)

ant repellent (N = 34)

10 (29.4)

4 (11.8)

20 (58.8)

moth balls (N = 25)

3 (12.0)

4 (16.0)

18 (72.0)

poison chalk (N = 15)

2 (13.3)

0

13 (86.7)

Risk perception
Use of the product is harmful to my health

Use of the product is harmful to the health of children

Use of the product is harmful to the environment
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users) to 87% (“poison chalk” users) did not know that
the use of certain household pesticides could harm the
environment (Table 3).

DISCUSSION
The prevalence of the use of household pesticides was
found to be high in a rural village in Tamil Nadu, South
India. Out of the pest control products, mosquito control
products and particularly mosquito coils were widely used
in the village. The use of non-chemical methods of pest
control was low in the community. The majority of the inhabitants were using and handling household pesticides
in an unsafe manner. Furthermore, most of them did not
perceive household pesticides to be harmful to their own
health or the health of their children.
Common use of insecticides (like mosquito coils, mosquito control liquid vaporizers, ant repellents) by our respondents suggests that insect pests are widespread in this
rural area. When compared to urban Chennai and other
parts of India, the prevalence of mosquito control pro
ducts in the study area was comparatively higher (urban
Chennai – 42% respondents used mosquito coils and 28%
used mosquito liquids [17]; urban Pondicherry – 96% used
liquid vaporizers; rural Pondicherry – 44% [13]; coastal
Pondicherry – 50% [14]). Three-fourths of the study participants used mosquito coils daily and made both the
adults and the children exposed to the smoke that emanated from the mosquito coil. The smoke contains parti
culate matter consisting of formaldehyde and polyaromatic hydrocarbons [24] and could lead to respiratory diseases
(asthma) and lung cancer [10,11].
The unsafe use of household pesticides increased the
quantum of exposure for the study participants. The mosquito coil use in a well-ventilated room would decrease
exposure [25]. However, 60% of the respondents reported
closing the doors and windows while the mosquito coil was
burning. Similarly, among the mothball users, the majority
280
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left them in the place of use, until they fully vaporized.
The active ingredient of the moth balls is naphthalene,
a probable carcinogen that turns volatile at room tempe
rature [6]. Hence, this process could potentially increase
ambient levels of naphthalene leading to long periods of
exposure within the households. The manufacturer’s instructions for the use of mosquito coils as well as moth
balls did not reach the majority of our respondents, as they
bought the coils or mothballs loose (without packaging)
from the local shops.
Our respondents did not perceive the use of household
pesticides to be a high potential health risk. This could
be the reason for the low prevalence of non-chemical
methods of pest control. The lower prevalence of the use
of non-chemical methods has been corroborated by studies
in other parts of the country. For instance, the major nonchemical methods of mosquito control include the use of
bed nets (Gujarat – 39% [16]; urban Chennai – 4.5% [17];
urban Delhi slum – 2% [26]) and burning leaves from
Neem trees or other solid waste to generate smoke that
can drive the mosquitoes away (Gujarat – 5% [16]; Pondicherry – 2% [14]; urban Chennai – 6.8% [17]). The safe
alternatives to the use of chemical repellents (Sharma [27]
included source reduction for controlling mosquitoes, the
use of mosquito nets (treated or untreated) and the use
of neem oil (as skin creams or burning neem oil in kerosene)). However, use of such non-chemical methods is not
always a healthy alternative. The burning of agricultural
waste and neem leaves may lead to the release of high levels of particulate matter and other harmful combustion
products [15]. Hence, any advocacy on the non-chemical
methods needs to be based on a review of the benefits and
risks involved.
Our study had limitations. Firstly, the study could suffer
from problems of recall. There could be information bias
in the form of underreporting the use of household pesticides, especially when the information is collected with
reference to a recall period [3]. However, we used a recall
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period of 6 months (as in Bass et al., 2001) as compared
to one year period used by others [3]. Hence, we anticipate that the problems related to recall may be minimal
compared to other studies. Nonetheless, even if underreporting occurred, the high estimated prevalence of the
use of household pesticides calls for immediate attention.
Secondly, the external validity of the study may be limited
since the selection of the study area was based on convenience. However, this does not prevent us from concluding that the information generated requires immediate
public health action.
We conclude that the use of household pesticides was high
in this rural community, along with unsafe practices. The
level of the health risk perception regarding the use of the
household pesticides was low. We recommended increasing the awareness in the community on the proper and safe
use of chemical household pesticides coupled with safe
and non-chemical methods of pest control. As a long-term
measure, we suggest the regulation of the non-agricultural
pesticide market, especially as regards the labeling and
packaging methods and the responsibility at the point of
sale. Finally, we recommend further research for in-depth
information on the users’ beliefs and risk perception concerning the household pesticide exposure, which is crucial
to the development of effective and culturally appropriate
health education materials.
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