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Abstract 
Background: Nigeria, in its quest to scale up coverage and utilization of 
LLINs as a strategy for malaria control, had the first long lasting insecticidal 
net (LLIN) mass campaign across the country between 2009-2013. The NMEP 
with support from its RBM partners successfully distributed over 57.7 million 
LLINs during the period representing over 90% of the national target. In spite 
this, and to achieve universal coverage, the country maintained a continuous 
distribution through multiple channels and in particular the antenatal care 
outlets and the expanded programme on immunization. The Nigerian gov-
ernment, with support from the Global Fund and through the National Mala-
ria Elimination Programme (NMEP), Catholic Relief Services (CRS), and the 
Society for Family Health (SFH) and with technical support from the World 
Health Organization, once again launched the LLIN replacement campaign in 
some states across the country. Methods: A cross-sectional survey was con-
ducted in five states that conducted the LLIN replacement campaign using the 
lots quality assurance survey (LQAS) tool developed by the World Health Or-
ganization. The period of the survey across the states is between August and 
December 2017. The LQAS questionnaires were administered to households 
(HHs) by the WHO field officers trained on the use of the tool at least one 
week after the campaign. A total of 240 HHs were selected from 24 settle-
ments (clusters) in 24 wards of six LGAs (lots) from each of the five (5) states 
that rolled out the campaign. Data collected were double entered, cleaned, 
crosschecked, and the results analysed using the SPSS version 24. Results: 
With a total of 9740 people surveyed from 1200 HHs across the five states, the 
average redemption rate was 95.5% (95% CI, 91.6% - 98.8%), average reten-
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tion rate was 98.4% (95% CI, 97.0% - 99.8%), average hanging rate was 82.6% 
(95% CI, 80.0% - 85.5%), and an average card ownership of 83.5% (95% CI, 
78.6% - 88.2%). While the main source of information 35.4% (95% CI, 21.8% - 
49.0%) about the LLIN campaign was the health workers, the reasons for 
those missed out were mainly due to team performance 32.2% (95% CI, 26.8% 
- 37.4%) and net cards not issued 27.4% (95% CI, 23.2% - 32.0%). Similarly, 
the Pearson correlation (0.942, α 0.017, p < 0.05, 2-tailed test), the ANOVA 
test (F value of 23.751, α 0.017, p < 0.05), and Regression analysis (R-square 
0.888 and Durbin-Watson 2.487), all shows significant relationships between 
LLIN redemption and usage with a resultant rejection of the Null Hypothesis. 
Conclusion: The outcome of this research underscores the need to adopt and 
scale up the use of the LQAS tool to assess the quality of LLIN campaigns 
within the shortest possible time. While the LQAS has been in use by the 
WHO Expanded Programme on Immunization cluster during polio cam-
paigns, this is the first time that the tool was deployed by the WHO malaria 
unit as a strategy to identify post LLIN campaign gaps immediately after im-
plementation. The scaling up of this strategy would undoubtedly improve LLIN 
campaigns that would be conducted in the remaining states across the country so 
as to ensure that Nigeria achieve LLIN universal access in line with the Global 
Technical Strategy (GTS) framework toward malaria elimination. 
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1. Background 

The use of Long Lasting Insecticide treated Nets (LLINs) has become one of the 
best and cost-effective interventions for malaria vector control around the globe 
[1] [2] [3]. Malaria is one of the leading causes of morbidity and mortality espe-
cially among children less than five years of age in endemic countries including 
Nigeria [1]. In order to minimize the socio-economic impact of malaria in the 
country, the Federal Ministry of Health (FMOH), following the commencement 
of the Roll Back Malaria initiative in Nigeria in 2011, Nigeria and Roll Back Ma-
laria (RBM) partners have adopted the Scale Up for Impact (SUFI) approach in 
the revised National Malaria Strategic Plan (NMSP) [4]. The main targets of 
LLINs distribution in Nigeria were; at least 80% of households to own two or 
more LLINs/ITN by 2010 with sustained levels until 2013 [4], and at least 80% of 
children under five and pregnant women to use the LLIN by sleeping inside by 
2010 with sustained levels until 2013. Recently, the Roll Back Malaria Partner-
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ship raised coverage targets to 80% LLINs/ITN usage by the entire population at 
risk and called for universal coverage through ownership by all households of at 
least one LLIN or every two inhabitants [5]. Several countries recently showed 
rapid improvements in equitable LLINs ownership and usage following mass 
free distribution campaigns [1] [4] [5] [6]. Nigeria in its quest to scale up cover-
age and utilization of LLINs as a strategy for malaria control, had the first long 
lasting insecticidal net (LLIN) mass campaign across the country between 
2009-2013 [1]. The NMEP with support from its RBM partners successfully dis-
tributed over 57.7 million LLINs during the five years period representing over 
90% of the national target [6]. In spite this, and to achieve a universal coverage, 
the country maintained a continuous distribution through multiple channels 
and in particular the antenatal care outlets and the expanded programme on 
immunization. The Nigerian government, with support from the Global Fund 
and through the National Malaria Elimination Programme (NMEP), Catholic 
Relief Services (CRS), and the Society for Family Health (SFH) and with technic-
al support from the World Health Organization, once again launched the LLIN 
replacement campaign in some states across the country to sustain the gain made 
over years and replace the destroyed/decayed LLINs in the households. 

2. Method 

This cross-sectional survey was conducted in five states that conducted the LLIN 
replacement campaign using the lots quality assurance survey (LQAS) tool de-
veloped by the World Health Organization. The states that implemented the 
campaign, as shown in Figure 1, are Adamawa, Edo, Imo, Kwara, and Ondo, 
and the period of the survey across the states is between August and December  
 

 
Figure 1. QGIS showing LLIN campaign implementing states. 
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2017. The LQAS questionnaires were administered to eligible households (HHs) 
by the WHO field officers trained on the use of the tool at least one week after 
the campaign. A total of 240 HHs were selected from 24 settlements (clusters) in 
24 wards of six LGAs (lots) from each of the five (5) states that rolled out the 
campaign.  

The LQAS is a random sampling methodology, originally developed in the 
1920s as a method of quality control in industrial production [7]. It is a statistic-
al methodology used for data collection in health and other programs by several 
organizations. It originated in the manufacturing and factory sectors as way to 
perform statistically valid quality-assurance testing at a minimum cost [8]. In 
1996 the World Health Organization issued a document describing LQAS and 
recommended it for use in surveys to determine the number of children immu-
nized against disease [9] [10] [11]. 

The LQAS, compared to similar sampling techniques like stratified and cluster 
sampling, provides less information but often requires substantially smaller 
sample sizes [12]. It involves taking a small random sample from each set of 
items in the population and testing each sampled item to determine whether it 
meets a predetermined standard of quality. While LQAS is perceived as fairly 
quick to carry out, there are ramifications that come with implementing such a 
quick program. In contrary to using complex surveys, LQAS requires increased 
amount of time it takes to train interviewers, time interviewers will spend in the 
field collecting data, and also the time needed to analyse data results in the sur-
veys. Generally, lots serves as a welcome relief should have the same geographic 
sampling area as the geographic boundaries used for the health program [13]. 
Surveys that employ LQAS can be used to provide data on health behaviours and 
health outcomes at the household level. The beauty of LQAs is that these data 
can be assessed easily at both provincial, county and sub-provincial or 
sub-county (or district) levels [14]. LQAS is functionally identical to stratified 
sampling (where each lot is a single stratum) but requires smaller samples be-
cause it does not attempt to construct a precise estimate of population parame-
ters. Instead, after sampling, a researcher using LQAS performs a hypothesis test 
to determine the number of elements of interest in each lot [7]. 

In each of the implementing states, a random selection of six (6) LGAs (lots) 
—three good performing and 3 poor performing LGAs considered as lots with at 
least two (2) LGAs from each of the senatorial district in the state; this was done 
based on the quality of micro planning, team performance, missed households, 
redemption rates and in-process monitoring data as obtained during the in-
tra-campaign evening review meetings. Using the Probability Proportional to 
Size and the Table of Random numbers from each of the randomly selected 
LGA,4 wards were selected as well as one settlement (cluster) from each of the 
wards, and ten households from each of the settlements. Thus, a total of 240 
HHs were selected from 24 settlements (clusters) in 24 wards of six LGAs (lots) 
from each of the five (5) states that had the campaign. The field officers collected 
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responses from 1200 HHs across the five states that conducted the LLIN cam-
paign. The eligible participants in the survey were caregivers who had at least a 
child under the age of five years. The demographic and socio-economic profile 
of the respondents showed 17% (1656) urban, 24% (2338) semi-urban, and 59% 
(5746) rural. Furthermore, 33% (3214) of the respondents had no formal educa-
tion while 67% (6526) had formal education.  

The research question and hypotheses for the study were:  
RQ: What is the correlation between LLIN redemption and LLIN usage?  
Ho: There is no significant correlation between LLIN redemption and LLIN 

usage.  
Ha: There is a significant correlation between LLIN redemption and LLIN 

usage.  
The independent variable was LLIN redemption while the dependent variable 

was LLIN usage. Data collected were double entered, cleaned, crosschecked, and 
the results analysed using the SPSS version 24. The study conducted correlation 
and regression analyses, using two-tail hypothesis testing and p-value 0.05 at 
95% CI, to see if there was a significant correlation between LLIN redemption 
and LLIN usage. 

3. Results  

A total of 9740 eligible persons were interviewed from 1200 HHs across the five 
states. The descriptive statistics in Table 1 shows the mean values for redemp-
tion rate 95.60% (95% CI, 91.60% - 98.79%), retention rate 98.4% (95% CI, 
97.0% - 99.8%), hanging rate 82.58% (95% CI, 81.02% - 84.20%), card ownership 
83.4% (95% CI, 78.6% - 88.2%), and net usage 71.78% (95% CI, 70.80% - 
72.68%). These rates are also displayed in Figures 2-6. 

Similarly, and as shown in Figure 7 and Figure 8, the main source of infor-
mation about the LLIN campaign were the health workers 35.4% (95% CI, 21.8% 
- 49.0%), and the two predominant reasons across the states for those missing 
the LLINs were due to team performance 32.2% (95% CI, 26.8% - 37.4%), and 
net cards not issued 27.4% (95% CI, 23.2% - 32.0%). 
 
Table 1. Descriptive statistics of LLIN redemption, retention, hanging, card ownership 
and usage.  

Descriptive Statistics 

 Mean Std. Deviation N 

Hanging Rate (%) 82.58 2.0413 5 

Usage (%) 71.78 1.2950 5 

Redemption (%) 95.60 4.827 5 

Retention (%) 98.40 1.817 5 

Card Ownership (%) 83.40 6.348 5 
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Figure 2. Showing LLIN redemption rates. 

 

 
Figure 3. Showing LLIN retention rates. 

 

 
Figure 4. Showing LLIN hanging rates. 
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Figure 5. Showing LLIN card ownership. 
 

 

Figure 6. Showing LLIN usage. 
 

 
Figure 7. Showing source of information. 
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Figure 8. Showing reasons for missing LLINs. 
 

Figure 9 show responses from across the states about their satisfaction during 
the LLIN campaign. The responses revealed mean satisfaction rate of 74% (95% 
CI, 72.8% - 75.2%) on how the campaign was conducted leaving a handful 26% 
(95% CI, 24.8% - 27.2%) not satisfied with the process. 

As shown in Tables 2-4, the research looked at the Correlation analysis using 
2-tailed test, Regression model to answer the research question and to decide on 
whether to reject or accept the Null hypothesis, and the ANOVA test to look at 
the F value. From the analyses, the Pearson correlation (0.942, α 0.017, p < 0.05, 
2-tailed test), Regression analysis (R-square 0.888 and Durbin-Watson 2.487), 
and the ANOVA test (F value of 23.751, α 0.017, p < 0.05), all shows significant 
relationships between LLIN redemption and LLIN usage with a resultant rejec-
tion of the Null Hypothesis. 

4. Discussions  

The use of LLINs especially in malaria endemic countries is considered as one of 
the most cost-effective measures towards malaria prevention [1] [2]. This study 
critically examined the benefits of adopting and scaling up the use of LQAS tool 
to assess the quality of LLIN campaigns within the shortest possible time to 
identify post LLIN campaign gaps as done in immunization which will be very 
helpful in addressing identified gaps promptly. LQAS assessments provide in-
formation useful at the community level that is particularly important in an era 
of increasing decentralization and for programmes with high performance, 
where attention needs to be focused on identifying areas where the programme 
is not working well [2]. The findings of this study are comparable to many ex-
pensive, time and resources consuming researches whose results may come out 
too late to be used to correct the gaps identified. Assessments of programme 
outcomes at a sub-national level would permit programme managers to use re-
sults-based information when bringing programmes to scale, as well as to satisfy 
donor reporting requirements [11]. 
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Figure 9. Showing campaign satisfaction. 
 
Table 2. Correlation using 2-tailed test of LLIN redemption and usage.  

Correlations 

 Redemption Rate (%) Usage (%) 

Redemption Rate (%) 

Pearson Correlation 1 0.942* 

Sig. (2-tailed)  0.017 

N 5 5 

Usage (%) 

Pearson Correlation 0.942* 1 

Sig. (2-tailed) 0.017  

N 5 5 

*. Correlation is significant at the 0.05 level (2-tailed). 

 
Table 3. Regression model summaryof LLIN redemption and usage.  

Model Summaryb 

Model R 
R 

Square 
Adjusted  
R Square 

SE of the 
Estimate 

Change Statistics 

Durbin-Watson R 
Square 
Change 

F  
Change 

df1 df2 
Sig.  

F Change 

1 0.0942a 0.888 0.850 0.5008 0.888 23.751 1 3 0.017 2.487 
a. Predictors: (Constant), Redemption Rate (%) 

b. Dependent Variable: Usage (%) 

 
Table 4. ANOVA of LLIN redemption and usage. 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 5.956 1 5.956 23.751 0.017b 

Residual 0.752 3 0.251   

Total 6.708 4    
a. Dependent Variable: Usage (%) 

b. Predictors: (Constant), Redemption Rate (%) 
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In this study, the LLINs mean redemption rate, retention rate and card own-
ership were 95.5% (95% CI, 91.6% - 98.8%), 98.4% (95% CI, 97.0% - 99.8%, and 
82.6% (95% CI, 80.0% - 85.5%) respectively which satisfactorily exceeded the set 
target >80% required for effective vector control in Nigeria [6]. These results are 
in agreements with other full extensive surveys or studies done in Enugu Nige-
ria, central India, Ethiopia and Madagascar [15] [16] [17] [18]. The failure to 
achieve 100% net and card ownership during campaign was due to poor team 
performance during the micro planning, HH mobilization, and lack of revisit to 
the missed households. 

The LLINs average hanging rate from this study was put at 82.58% (95% CI, 
81.02% - 84.20%) which is the same result obtained from wide survey done in 
Madagascar that reported hanging rate of 84.2% (95% CI, 81.2% - 87.2%) [18]. 
However, another study documented lower hanging rate of 64.0% which later 
increased to 68% following post campaign visit [19]. The difference in hanging 
rates may be attributed to different cultures of LLINs use as well as whether post 
-campaign visits to the households were done or not [20].  

This study found that only 71.78% (95% CI, 70.80% - 72.68%) ended up using 
the nets leaving a sizeable 28.22% (95% CI, 27.3% - 29.2%) not using the nets 
due mainly to skin irritations. In a similar study in Enugu, 65% usage was do-
cumented which is close to this finding [15]. However, this finding is different 
from studies done in India which puts LLINs use at 59.4% but the author agreed 
that LLIN use varied from 41% to 94% between the studies clusters. In the same 
studies, 30% of nets owned by the households were out of use which concurred 
with our 28.22% finding [17]. These figures could reduce further if HH aware-
ness of malaria prevention measures are done in the post campaign period [21].  

Demand creation, which aims at creating awareness on LLINs through availa-
ble media outlets both pre- and post-campaign, is considered key to the LLINs 
ownership and use [18] [22]. The use of the LLINs is strongly associated with 
maternal knowledge and community-level maternal knowledge regarding mala-
ria prevention being received by the caregivers from available community level 
channels and sources of information which included the health workers [18] 
[22] [23]. The findings from this study showed that an impressive 91.8% (95% 
CI, 91.0% - 93.0%) were fully aware of the campaign with a satisfaction rate of 
74% (95% CI, 72.8% - 75.2%); these findings were in agreement with a similar 
study done in Calabar, Nigeria [23]. Still, another study has shown an increase 
LLIN use among caregivers who had good LLIN knowledge [18]. 

As shown in the findings from this study, the main source of information 
about the LLIN campaign was from the health workers 35.4% (95% CI, 21.8% - 
49.0%) as documented in other studies [1] [22]. Thus, there is the need for the 
malaria community to consider the importance of community outreach, inter-
personal communication, and social support on the adoption of net use beha-
viours when designing future interventions [24] [25]. While the two predomi-
nant reasons across the states for missing the LLINs were team performance 
32.2% (95% CI, 26.8% - 37.4%) and net cards not issued 27.4% (95% CI, 23.2% - 
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32.0%), non-compliance was also significantly high in Adamawa state 35% (95% 
CI, 35% - 35%). 

Furthermore, the Pearson correlation (0.942, α 0.017, p < 0.05, 2-tailed test), 
ANOVA test (F value of 23.751, α 0.017, p < 0.05), and Regression analysis 
(R-square 0.888 and Durbin-Watson 2.487) have all shown significant correla-
tion between LLIN redemption and LLIN usage; this resulted in the rejection of 
the Null Hypothesis in favour of the Alternative Hypothesis which states that 
there is a significant correlation between the two variables. 

5. Conclusion 

The outcome of this research underscores the need to adopt and scale up the use 
of the LQAS tool to assess the quality of LLIN campaigns within the shortest 
possible time since results from this study has further supported this fact espe-
cially when compared to other time wasting, expensive robust studies. While the 
LQAS has been in use by the WHO Expanded Programme on Immunization 
cluster during polio campaigns, this is the first time that the tool was deployed 
by the WHO malaria unit as a strategy to identify post LLIN campaign gaps. The 
scaling up of this strategy would undoubtedly improve LLIN campaigns that 
would be conducted in the remaining states across the country so as to ensure 
that Nigeria achieve LLIN universal access in line with the Global Technical 
Strategy (GTS) framework toward malaria elimination. Thus, future LLIN cam-
paigns should adopt the use of the LQAs as a recommended strategy for the as-
sessment of LLIN interventions in Nigeria especially when prompt response is 
required to address any identified programme challenges. 
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