
INTRODUCTION

Malaria is still a major public health problem in In-
dia with nearly one million cases per year, of which 70%
are due to Plasmodium falciparum1. The World Health
Assembly and Roll Back Malaria partnership in 2005 set
the goal of reducing the number of cases and deaths due
to malaria recorded in 2000, by 75% or more by the end
of 20152. The World Health Organization advocates LLIN
as a core strategy to combat and control malaria in en-
demic areas, especially in forest fringes and difficult-to-
reach areas3. A Cochrane review by Lengeler4 concluded
that when full coverage is achieved, insecticide treated
bednets reduce all cause mortality of under-five children
by 18% and malarial case load by 50%.

The Government of India, in policy documents in
2009, under the National Vector Borne Disease Control
Programme (NVBDCP), envisaged covering the whole
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ABSTRACT

Background & objectives: Long-lasting insecticidal net (LLIN) is considered to be a highly effective intervention
against malaria under National Vector Borne Disease Control Programme in India. A cross-sectional study was
undertaken to assess the coverage and utilization of LLIN and the factors related thereto.

Methods: A survey of 1300 households was carried out in Ranibandh block of Bankura district in West Bengal,
India, using lot quality assurance sampling (LQAS) method. Coverage/utilization of 80% was considered as
minimum acceptable norm. The weighted sample size was calculated from each village of the block. The socio-
demographic, economic information of the household along with the availability and use of LLIN was collected
through interview and observation.

Results: In total, 7320 individuals including 840 children ≤ 5 yr were visited. Overall coverage of adequate LLIN
was 65.4% (± 1.5%) and for children ≤ 5 yr, it was 60.5% (± 1.3%). Overall, 66.1% (± 1.4%) people of all ages
and 63.7% (± 1.4%) children ≤ 5 yr slept under LLINs in the night before the survey. Out of 26 sub-centres,
distribution of LLINs in 10 sub-centres was below the accepted norm, whereas utilization was sub-optimal in 19
sub-centres. In only 18.2% (± 0.5%) households, LLINs remained hanging during daytime. Poverty, caste, education,
perception regarding malarial morbidity and preventive action of LLIN were associated significantly with the
distribution of LLIN. Similarly, poverty (AOR = 2.14), threat perception regarding malarial morbidity (AOR =
1.51) and mortality (AOR = 2.52) were positively associated with the use of LLIN. Full utilization of bednets by
under-fives of the households was higher in villages with sub-centres.

Interpretation & conclusion: Around two-third population of the study area was effectively covered with LLIN.
Higher proportion of socially marginalized people received LLIN. Threat perception regarding malaria was directly
associated with both receipt and use of LLIN. Behaviour change communication on utilization along with adequate
access to LLIN needs to be strengthened.
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population living in endemic areas under LLIN usage5.
Ranibandh, a community development (CD) block

situated in-between forest-fringes, with undulated terrain
have a large number of tribal population. This area is en-
demic for malaria from time immemorial6. Population of
the block is 0.13 million7. It is one of the earliest foci of
chloroquine-resistant P. falciparum. As evident from rou-
tine reporting under NVBDCP, the annual incidence of
malaria of this block ranged from 3.2–7.8 cases per 1000
population during 2009–12 (Table 1). Insecticidal residual
spray (IRS) with DDT was conducted biannually cover-
ing 96 villages, with around 80,000 population living in
~25,000 households during 2009–12. LLIN distribution
started on 2010 in this block and continued up to 2011
(the information regarding incidence of malaria and sta-
tus of IRS and LLIN were obtained through review of
reports generated from Ranibandh CD block in M4, VC2
and VC3 formats for the year 2009–12). In this back-
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ground, the present study was conducted among the resi-
dents of Ranibandh CD block to identify sub-centres with
coverage and utilization below 80% as well as to assess
the overall coverage and utilization of LLIN in the study
area and the factors related thereto.

MATERIAL & METHODS

Study design, duration and setting
A cross-sectional, descriptive study was conducted

among the permanent residents of Ranibandh CD block
of Bankura district in West Bengal, India (22°51'50" N
and 86°47'05" E) during January to December 2013. Col-
lection of information through household survey was done
during January to March 2013.

Sample size and sampling technique
In the absence of information about present setting,

proportion of households where all members slept last
night under LLIN was assumed as 50%. Considering ab-
solute precision of 3%, confidence level of 95% and 15%
non-response rate, the calculated sample size was 1227.
LLINs in Ranibandh block were distributed through 26
subcentres. Lot quality assurance sampling was used with
each subcentre as a lot. The sample size was rounded up
to 1300 with a lot sample size of 50. Considering 80% as
optimum for coverage and utilization, the decision value
was 158. Households were primary sampling units.

Village-wise list of households were prepared in each
subcentre and households were assigned serial numbers.
Weighted sample size was calculated based on popula-
tion of the village and subcentre. Required number of
households in each village was selected randomly.

Data collection method
Ethical clearance was obtained from the Institutional

Ethics Committee, B.S. Medical College, Bankura (No.
PR-HC/06EC/4117/7). One focus group discussion (FGD)
with peripheral health workers and six indepth interviews
(IDIs) with the beneficiaries were conducted to collect
the information, they perceived important for distribu-

tion and use of LLIN. A structured interview schedule
was prepared in local vernacular (Bengali) and content
validity was assessed by three independent public health
experts. The schedule was pre-tested in similar popula-
tion to assess the comprehensibility and acceptability.
After obtaining written informed consent, head of the
household and in his/her absence, any adult responsible
member was interviewed with the schedule to collect in-
formation regarding individual and socio-demographic
characteristics of the household, availability (on the day
of survey) and use (in last night) of LLIN and perception
regarding malaria. Availability and condition of the LLINs
were physically verified. Perception on severity of ma-
laria in terms of morbidity and mortality was assessed by
five point Likert’s scale. Agree/strongly agree for a posi-
tive statement and disagree/strongly disagree for a nega-
tive statement were collectively taken as positive percep-
tion; while agreement for negative statement and
disagreement for positive statement along with no com-
ments were considered as lack of positive perception.

Operational definition used
Adequate LLIN: If the household received optimum

number of LLIN to maintain LLIN and beneficiaries ra-
tio of 1:2.5 along with consideration of social norms, the
household was considered to have adequate LLIN

Full utilization: If all members of the household slept
under LLIN in the previous night of the day of survey,
the household was considered to have full utilization of
LLIN.

Full utilization for under-fives: If all under-five(s)
(children) of the household slept under LLIN in the pre-
vious night of the day of survey, the household was con-
sidered to have full utilization of LLIN for under-fives.

Suboptimal coverage and utilization: If the number
of households not having adequate LLIN or full utiliza-
tion exceeded 15 (decision value) in any subcentre, that
subcentre was considered to have suboptimal coverage
or utilization.

Data management
 The collected data were codified and entered in MS

excel spreadsheet and outcome variables were expressed
in percentages or numbers. Binary logistic regression was
done to identify factors associated with adequate LLIN
and full utilization of LLIN for all members and under-
fives. Binary logistic regression for identification of fac-
tors associated with full utilization of LLIN for under-
five children was restricted to households with adequate
LLIN and at least one under-five children.

Table 1. Incidence of malaria in Ranibandh block, West Bengal

Year % Annual blood Total Annual % P. falciparum
examination cases parasite

rate incidence

2009 23.1 378 3.2 27.5
2010 22.5 356 3.5 14.2
2011 15.8 434 3.6 6.9
2012 12.4 938 7.8 4.7
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RESULTS

In total, 1300 households were visited in 170 villages
under 26 subcentres covering 7320 individuals including
840 under-fives and 34 pregnant women. Only in 7% (91/
1300) households, adult members other than heads were
interviewed. Only in 8% (104/1300) households, females
were heads and in rest of the households, there were male
heads. Scheduled tribe and scheduled caste households
comprised of 44.3% (576/1300) and 13.2% (172/1300)
of the total sample respectively, and rest belonged to gen-
eral caste or other backward classes. Below poverty line
(BPL) cards were possessed by 79.8% (1037/1300) house-
holds. Heads of the 28.7% (373/1300) households aged
≤ 40 yr with average age of 49.9 (± 13.4) yr and 71.3%
(927/1300) aged > 40 yr. In 5.5% (71/1300) households,
no member went to school and 23% (299/1300) heads
had no formal schooling. Mean duration of schooling of
heads and that of the highest educated members of the
households were 5.2 (± 4.1) and 8.7 (± 3.8) yr respec-
tively. In more than two-third (915/1300) households, the
heads were manual worker.

Coverage and utilization
Out of the total 26 subcentres, 10 (38.5%) subcentres

had suboptimal coverage and 19 (73.1%) had suboptimal
utilization.

Out of 1300 surveyed households, although nearly

80% households received LLIN, proportion of households
who received adequate LLIN was far less. Similar find-
ings were noted among households with under-fives
(Table 2). It was also noted that all the LLINs were < 3
yr-old. Average washing frequency was 1.9 ± 2 times
(range 0–15 times, median 1) since receipt of the net. In
3.3% cases, nets were washed >6 times and 21.9% nets
were never washed.

Among studied households, adequate LLINs were
distributed to 65.4% (± 1.5%) households in total and in
60.5% (± 1.3%) households with at least one under-five
children. Overall, in the block, 66.1% (± 1.4%) popula-
tion and 63.7% (± 1.4%) under-five children slept under
LLIN on the previous night of the day of survey. Full
utilization for all members and all under-fives of the
household was around 50% in the sample (Fig. 1). In the
surveyed households, 61.8% (21/ 34) pregnant women
slept last night under LLIN. There were 7.5% households
that received less than adequate LLINs, but had full utili-
zation for under-fives. Use of LLIN was perceived to pre-
vent mosquito bites, malaria and both by 50.7, 12.9 and
34.9% respondents respectively. On further analysis, it
was noted that, in 50% subcentres, at least 82.3% house-
holds received adequate LLIN, while 76.3% population
and 74.8% under-five children slept under LLIN on the
previous night of the day of survey.

Overall, weighted proportion of respondents who re-
ported to receive education on care and use of LLIN from

Table 2. Distribution of factors associated with coverage of adequate LLIN (n = 1300)

Variables Categories Number Percent AOR (95% CI)*

Village where SC is situated Yes 407 68.8 1
No 893 69.7 1.026 (0.787–1.337)

Age of the head of the household ≤ 40 yr 373 74.0 1
> 40 yr 927 67.5 0.855 (0.648–1.126)

Gender of the head of the household Male 1196 69.0 1
Female 104 74.0 1.306 (0.822–2.073)

Caste Others 552 62.0 1
Scheduled Caste 576 78.8 0.968 (0.669–1.401)
Scheduled Tribe 172 61.6 2.048 (1.406–2.983)

Possession of BPL card No 263 57.4 1
Yes 1037 72.4 1.391 (1.030–1.878)

Duration of schooling of highest education 0–5 yr 283 62.9 1
 member of household 6–10 yr 671 69.3 1.385 (1.001–1.916)

> 10 yr 346 74.9 1.634 (1.131–2.364)
Perceived malaria as an important No 546 58.1 1

cause of morbidity Yes 754 77.6 2.560 (1.907–3.437)
Perceived malaria as an important No 835 66.2 1

cause of mortality Yes 465 75.1 0.785 (0.573–1.076)
Perceived net as an important No 450 62.2 1

measure to stop malaria Yes 850 73.2 1.602 (1.236–2.075)
Constant 1.311

*AOR—Adjusted odds’ ratio; CI—Confidence interval.
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Factors associated with coverage and utilization
Scheduled tribe and BPL households were respec-

tively 2 and 1.3 times more likely to receive adequate
LLIN. Similarly, schooling for ≥ 6 yr of the highest edu-
cated member of the household, perceiving malaria as an
important cause of morbidity and the role of net in con-
trolling malaria were positively associated with coverage
of adequate LLIN (Table 2).

Having BPL card and considering malaria by heads
of households as an important cause of morbidity and
mortality were positively associated with full utilization
of LLIN by all members of the household (Table 3).

Households of villages other than sub-centre village
were less likely while BPL households were more likely
to have full utilization of LLIN for under-fives. Threat
perception regarding malarial morbidity and mortality was
also positively associated with full utilization of LLIN
for under-fives (Table 4).

DISCUSSION

As a signatory of millennium development goal
(MDGs), India is committed to reduce the number of cases
and deaths due to malaria9. To achieve this goal, LLIN is
an important tool. The present study estimated the cover-
age and utilization of LLIN and identified the factors as-
sociated thereto in a malaria endemic area in Bankura,
West Bengal.

Table 3. Distribution of factors associated with full utilization of LLIN for all members (n = 902)

Variables Categories Number Percent AOR (95% CI)*

Village where SC is situated Yes 280 71.8 1
No 622 72.3 0.964 (0.691–1.344)

Age of the head of the household ≤ 40 yr 276 71.7 1
> 40 yr 626 72.4 1.071 (0.771–1.486)

Gender of the head of the household Male 825 72.5 1
Female 77 68.8 0.832 (0.489–1.424)

Caste Others 254 74.3 1
Scheduled Caste 318 70.0 0.656 (0.391–1.101)
Scheduled Tribe 106 74.5 0.930 (0.549–1.576)

Possession of BPL card No 151 60.9 1
Yes 751 74.4 2.140 (1.430–3.202)

Duration of schooling of highest education 0–5 yr 178 70.2 1
member of household 6–10 yr 465 70.5 1.418 (0.965–2.083)

> 10 yr 259 76.4 1.284 (0.816–2.020)
Perceived malaria as an important No 317 70.3 1

cause of morbidity Yes 585 73.2 1.513 (1.050–2.179)
Perceived malaria as an important No 553 67.1 1

cause of mortality Yes 349 80.2 2.519 (1.723–3.683)
Perceived net as an important measure No 280 72.1 1

to stop malaria Yes 622 72.2 1.255 (0897–1.757)
Constant 2.645

*AOR—Adjusted odds’ ratio; CI—Confidence interval.

Fig. 1: Coverage and utilization of LLIN in study area.

health workers was 69.3% (± 1.5%) and in half of the
subcentres the proportion of respondents receiving health
education was 86% or more. Weighted proportion of
households in the study area where at least one LLIN was
found to be hanged during day-time was 18.2% (± 0.5%).
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Although, around 80% households received at least
one LLIN, only two-third household received adequate
LLINs, i.e. at least one LLIN per 2.5 family members.
The present study noted an existing gap between receipt
and utilization of LLIN. Similar findings were noted in
Nigeria and Ethiopia10–11.

Macintyre et al12 reported that the households with
adequate number of insecticide-treated nets and house-
holds where all members slept under insecticide-treated
nets were less likely to suffer from malaria. Similar evi-
dences are available from other studies2, 4. However, the
present study showed that only in half of the households,
all members slept under LLIN on previous night; same
being true in under-five children. The effectiveness of
LLIN might be compromised by restricted day-time hang-
ing of insecticidal nets in the study area. Out of 26 health
subcentres, less than two-third subcentres could achieve
the targeted distribution coverage of 80% while around
three-fourth subcentres had suboptimal utilization of
LLIN. Overall coverage and utilization of LLIN in
Ranibandh block crossed 60%. It has been reported ear-
lier that even this modest effective coverage of whole
population could achieve equitable community-wide ben-
efits in reduction of malarial morbidity and mortality13.
In a post-distribution assessment in Chhattisgarh, the dis-
tribution and utilization was found to be much higher14.
Another study from India also reported higher utilization
by tribal population15. Similar finding was also noted in

Ethiopia16. Although, studies from Burkina Faso, Tanza-
nia, Nigeria reported lower ownership and utilization of
insecticide-treated nets, comparable finding was reported
from western Kenya17–20. However, when goal is to ‘break
transmission’ in high malaria endemic areas like in the
present one, the effective coverage needs to be as close
as universal. Though, the risk of malaria due to forest
related activities would not be completely eliminated by
use of insecticidal bednets alone.

It was noted in the present study that higher propor-
tion of poor and scheduled tribe households received ad-
equate number of LLINs. In this area, LLINs were dis-
tributed through health subcentres free of cost. Socially
marginalized people in rural areas of West Bengal mostly
depend on these facilities for preventive, promotive and
even curative health care. Their frequent visit might help
them to get adequate number of LLINs preferentially. In
case of utilization, this relation could only be found in
BPL households probably because of other environmen-
tal and individual factors playing concurrently.

Perception regarding severity of malaria and measures
to control were significantly associated with household’s
ownership of adequate LLIN. Several other studies also
elicited similar associations19–22. Although, the knowl-
edge on malaria was not assessed directly, these indica-
tors along with findings from earlier studies clearly em-
phasized the role of targeted and specific health education
in bolstering use of insecticidal bednets. However, it is

Table 4. Distribution of factors associated with full utilization of LLIN for all under-five children (n = 370)

Variables Categories Number Percent AOR (95% CI)*

Village where SC is situated Yes 104 75.0 1
No 266 66.9 0.524 (0.297–0.923)

Age of the head of the household ≤ 40 yr 132 66.7 1
> 40 yr 238 70.6 1.190 (0.722–1.962)

Gender of the head of the household Male 342 69.6 1
Female 28 64.3 1.005 (0.419–2.412)

Caste Others 136 68.4 1
Scheduled Caste 37 62.2 0.631 (0.277–1.434)
Scheduled Tribe 197 71.1 1.085 (0.644–1.829)

Possession of BPL card No 49 55.1 1
Yes 321 71.3 2.277 (1.128–4.596)

Duration of schooling of highest education 0–5 yr 102 70.6 1
member of household 6–10 yr 193 67.4 1.122 (0.643–1.957)

> 10 yr 75 72.0 1.294 (0.620–2.700)
Perceived malaria as an important cause of morbidity No 116 51.7 1

Yes 254 77.2 2.165 (1.250–3.749)
Perceived malaria as an important cause of mortality No 231 61.5 1

Yes 139 82.0 2.138 (1.169–3.909)
Perceived net as an important measure to stop malaria No 123 67.5 1

Yes 247 70.0 1.067 (0.643–1.770)
Constant 1.850

*AOR—Adjusted odds’ ratio; CI—Confidence interval.
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interesting to note that positive perception about role of
insecticide-treated nets in preventing malarial morbidity
and mortality was not significantly associated with its use.
This perception might help in acquiring free LLINs from
government health centres but it was not enough for sus-
tained use of bednets12, 21. In this study, it was noted that
threat perception regarding malarial morbidity and mor-
tality increased the chance of using LLIN by almost two
times. This finding was almost unequivocally supported
in scientific literatures12, 19, 21. However, indepth analy-
sis of this issue would help in better understanding.

Proportion of households where all under-fives slept
under LLIN in the previous night was higher in villages
with a subcentre than other villages. As LLIN were dis-
tributed through these subcentres, households in proxim-
ity had more accessibility to LLINs as well as more ex-
posure to knowledge and skill to use it11. However, it did
not hold true for all members of the households. So, more
efforts in improving access to materials and information
are needed to increase the use of LLIN in the community.

Limitations
A cross-sectional descriptive design is not ideal

to examine relationship between outcome and other
study variables. Use of LLIN in the previous night
may not reflect the consistency in use, but 24 h recall is a
widely accepted method in assessing human behaviour
to minimize recall bias. Recall bias might crop up in
this study.

CONCLUSION

The effective coverage of LLIN was conferred to
around two-third population in the study area and only
one-fourth subcentres could achieve the targeted cover-
age of 80%. Households of socially marginalized people,
having a member with ≥ 6 yr schooling, and having head
of the household with perceived threat of malaria and pre-
ventive action of LLIN were more likely to have adequate
LLIN. Similarly, poverty and threat perception of ma-
laria were significantly associated with use of LLIN. So,
sustained accessibility to LLIN and the skill to use it are
two key areas to be addressed to achieve the targeted cov-
erage. Well targeted behaviour change communication
might help the community to acquire appropriate skills
while sustained supply, regular supervision and timely
replenishment might improve the accessibility of LLIN.
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