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VERSION 1 - REVIEW 

REVIEWER Wanzira Humphrey 
National Malaria Control Program, Ministry of Health, Uganda 

REVIEW RETURNED 29-Jun-2016 

 

GENERAL COMMENTS I commend the authors for tackling a very important aspect of 
different LLIN distribution channels with the aim of finding the most 
cost effective. Since this was a protocol, I could not provide 
comments on any results or discussion. I have made my comments 
(following the protocol format) in the attachment below for the 
authors to consider.  
 
Background  
I am not sure of this study is focused on LLIN coverage or use? 
From my reading, it seems like the authors are actually focused on 
LLIN coverage and they want to find out which of the five channels is 
the most cost effective in achieving optimal LLIN coverage.  
The rational/goal of this study is not clear to me, especially in 
reference to the cost-effectiveness setting of the study. I am not sure 
if the goal of this study is to determine actual costs (this would make 
it a cost minimisation study) but I thought it is to determine which of 
the five channels is the most cost effective in achieving universal 
coverage/ having a household with at least one LLIN.  
Of importance, the authors need to make a stronger argument for 
the relevance of this protocol since there is a current push for using 
the LLIN mass distribution channel and therefore results from this 
study could possibly be over taken by events.  
Study objectives  
The study objectives are not very clear to me in reference to the cost 
effectiveness study. From my understanding, I think the authors 
could make this clearer by stating that they are estimating the total 
costs (not the unit cost: as this may seem like a cost minimisation 
study) of each of the five distribution channels, and then measure 
the percentage of universal coverage and percentage of households 
with at least one LLIN for the effect/outcome and lastly estimating 
the ICER for each of the interventions.  
The research question is broad and not specific to this study since 
there is neither mention in the protocol that they will be measuring 
the impact of LLINs distributed on health systems costs nor the 
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mention that you will be exploring the cost drivers in the distribution 
of LLINs. My understanding is that you would like to estimate which 
if those five distribution channels is the most cost effective in 
achieving universal coverage or greater proportion of households 
with at least one LLIN.  
Study design  
There is no mention of the study design even though the authors 
write that this is an economic evaluation. It is often that such 
economic evaluations are embedded in randomised type of study, it 
the effects/outcomes of the different interventions are to be easily 
teased out (separated). It even becomes difficult in this study design 
where an area has more than a number of channels, how will the 
effects be measured and attributed to the respective channels? Any 
statistical methods the authors will use?  
Distribution channels  
The authors describe a typical universal distribution campaign, has 
Kenya had a distribution campaign that the authors wish to describe 
here instead?  
The effectiveness/outcome measure  
The authors mention NMCP/MoH and WHO indicator of at least 80% 
of persons in at risk in areas using LLIN for malaria prevention. Will 
this be among different age categories or the whole population? 
Measuring or even quantifying this outcome is not very clear, for 
example what happens if one of the interventions does not achieve 
the 80%? how will this scenario be treated in the analysis? The two 
additional effectiveness measures are clearly indicated as 
‘percentages’ and these can be compared across intervention with 
costs.  
Economic measure  
The authors state to measure an ICER, however, it may be 
necessary to add which of the five distribution groups will be the 
baseline for the other comparisons if possible. Also, mentioning the 
specific outcome/effect of interest is a good practice. 

 

REVIEWER Dr Ashwani Kumar 
National Institute of Malaria Research,  
Filed Unit, Campal, Panaji-403001, Goa  
INDIA 

REVIEW RETURNED 25-Jul-2016 

 

GENERAL COMMENTS Large Scale implementation of disease control programme: A 

cost-effectiveness analysis of long-lasting insecticide-treated 

bed net distribution channels in a malaria-endemic area of 

western Kenya-Study Protocol  

Comments  

A protocol has been proposed for cost-effectiveness analysis of five 

different strategies aimed at achieving universal coverage of LLINs 

in Busia County in Western Kenya. The outcome of this analysis, the 

authors believe, will inform the national programs about comparative 

advantages of these strategies. In doing so, the authors are 

assuming that bulk of malaria transmission is due to indoor biting 

vectors against which universal coverage of LLINs will produce 

significant epidemiological impact against the disease.  
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The proposal is well intended and well written in general. 

Methodology proposed is appropriate. The sample size may take in 

to account likely attrition and accordingly inflate the sample size from 

inception.  

Authors may consider addressing following additional 

questions without incurring much additional cost  

1. Reasons as to why some people, with purchasing power, do 

not use nets in spite of net availability, awareness about 

usefulness in enhancing quality of life (mosquito bite 

prevention) as well as malaria prevention. Is it because they 

can afford diagnosis and treatment? This is important in 

achieving goal of 80% coverage and for the mass effect of 

this intervention. 

2. In contrast to the above, whether people in lower income 

group are more compliant because of the awareness about 

LLIN intervention and also because of the realization that in 

the event of malaria infection, the out of pocket expenses on 

diagnosis and treatment would be punitive? 

3. Time spent under net is critical for epidemiological success 

of LLINs as an intervention, which may be considered. 

4.  Ascertainment of net condition and its proper deployment 

i.e. holes, tucking, protection of high risk populations, etc. 

would also be an important indicator of epidemiological 

success of this intervention. 

5.  Another very important issue is the background information 

on pyrethroid resistance in target vector populations. This is 

important because communities perceive usefulness of 

LLINs as a protective intervention not only for disease 

prevention but also against mosquito bites thus enhancing 

quality of life. The resistance problem could defeat both 

these purposes and discourage their procurement.  

6. References No. 12 and 13 are missing in the text which may 

be reconciled. 

 

 

VERSION 1 – AUTHOR RESPONSE 

Dear Reviewer 1,  

Thank you for reading and reviewing the manuscript. We have revised the manuscript based on the 

points raised and submitted the revised manuscript with the revisions highlighted in yellow.  

The authors’ responses are provided following the reviewer’s points and are underlined. 

Background 
I am not sure of this study is focused on LLIN coverage or use? From my reading, it seems like the 
authors are actually focused on LLIN coverage and they want to find out which of the five channels is 
the most cost effective in achieving optimal LLIN coverage.  
 
Authors: The focus of the study is on coverage and NOT use. This has now been emphasised in the 
manuscript. 
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The rational/goal of this study is not clear to me, especially in reference to the cost-effectiveness 
setting of the study. I am not sure if the goal of this study is to determine actual costs (this would 
make it a cost minimisation study) but I thought it is to determine which of the five channels is the 
most cost effective in achieving universal coverage/ having a household with at least one LLIN. 
 
Authors: This information is presented in last paragraph on page 3 and page 4.  The aim is to 
estimate the average cost of one net distributed to the household level through each channel. To 
determine the average cost, we will need to calculate the total cost of each channel first.  However, 
we are not doing a cost-minimisation study. 
 
Of importance, the authors need to make a stronger argument for the relevance of this protocol since 
there is a current push for using the LLIN mass distribution channel and therefore results from this 
study could possibly be over taken by events. 
 
Authors: The first two paragraphs on page 4 present the argument and relevance of this study in the 
Kenyan context. Because of the high cost of mass distribution campaigns and net attrition between 
campaigns, Kenya is evaluating all channels to determine what channel or combination of channels is 
the most cost-effective.   
 
Study objectives 
The study objectives are not very clear to me in reference to the cost effectiveness study. From my 
understanding, I think the authors could make this clearer by stating that they are estimating the total 
costs (not the unit cost: as this may seem like a cost minimisation study) of each of the five 
distribution channels, and then measure the percentage of universal coverage and percentage of 
households with at least one LLIN for the effect/outcome and lastly estimating the ICER for each of 
the interventions.  
 
Authors: The study objectives have been clearly articulated on page 4. The aim is to estimate the 
average cost of one net distributed through each channel. To get this estimate, we will need to 
calculate the total cost of each channel first. In this analysis, both the total and unit costs are 
important as are the estimations of ICERS as explained in the economic evaluation section on page 
9.  We are not doing a cost-minimisation study. 
 
The research question is broad and not specific to this study since there is neither mention in the 
protocol that they will be measuring the impact of LLINs distributed on health systems costs nor the 
mention that you will be exploring the cost drivers in the distribution of LLINs. My understanding is 
that you would like to estimate which if those five distribution channels is the most cost effective in 
achieving universal coverage or greater proportion of households with at least one LLIN. 
 
Authors: The health economics research questions have been revised to reflect that the focus of the 
study is on the five specific distribution channels of LLINs in Kenya and not the distribution of LLINs in 
general. 
 
 
 
Study design 
There is no mention of the study design even though the authors write that this is an economic 
evaluation. It is often that such economic evaluations are embedded in randomised type of study, it 
the effects/outcomes of the different interventions are to be easily teased out (separated). It even 
becomes difficult in this study design where an area has more than a number of channels, how will 
the effects be measured and attributed to the respective channels? Any statistical methods the 
authors will use? 
 
Authors: A sub-heading signalling the study design has now been included in the manuscript. In 
general, it is a retrospective study from a provider’s perspective. This is not part of a larger, RCT or 
other study. Most of the data collected was from routine program implementation and monitoring and 
evaluation.  
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In this study, the outcome measures attributable to each channel will be estimated from data collected 
during a cross-sectional household survey, which is explained in the methods section... Generally, 
nets from each of the channels are from different manufacturers and in some cases, are different in 
color and material. Specific characteristics of each net are obtained from the household survey net 
roster to help attribute nets to the correct distribution channel.   
 
We have added proposed statistical tests for determining the significance of the differences in unit 
costs and ICERs across the distribution channels. 
 
Distribution channels 
The authors describe a typical universal distribution campaign, has Kenya had a distribution 
campaign that the authors wish to describe here instead? 
 
Authors: The description of the universal campaign on pages 5-6 and cited references are specific to 
Kenya.  In addition, specific information from Kenya’s 2011-2012 campaign is described in the 
background section.  
 
The effectiveness/outcome measure 
The authors mention NMCP/MoH and WHO indicator of at least 80% of persons in at risk in areas 
using LLIN for malaria prevention. Will this be among different age categories or the whole 
population?  Measuring or even quantifying this outcome is not very clear, for example what happens 
if one of the interventions does not achieve the 80%? How will this scenario be treated in the 
analysis? The two additional effectiveness measures are clearly indicated as ‘percentages’ and these 
can be compared across intervention with costs. 
Authors: The net use indicator is for all persons (i.e., the whole population) in the at-risk areas. This 
indicator data is captured in the cross-sectional household survey; the household survey has 
individual-level data on net use. This indicator will be expressed as a percentage of the population. 
The sentence in the manuscript has been revised for clarity. The WHO/NMCP use target is provided 
as a benchmark.   
 
Economic measure 
The authors state to measure an ICER, however, it may be necessary to add which of the five 
distribution groups will be the baseline for the other comparisons if possible. Also, mentioning the 
specific outcome/effect of interest is a good practice.  
 
Authors: Given that mass campaigns are by far the largest channel and assumed to be the least 
expensive and most efficient distribution channel in Kenya, the campaign distribution channel will be 
used as baseline for the comparative analysis. 
 
We hope that we have sufficiently answered the concerns raised by the review. Thank you. 

 

Dear Reviewer 2,  

Thank you for reading and reviewing the manuscript. We have revised the manuscript based on the 

points raised; the revisions are highlighted in yellow.  

The author responses follow the reviewer’s points and are underlined below.  

1. Reasons as to why some people, with purchasing power, do not use nets in spite of net availability, 

awareness about usefulness in enhancing quality of life (mosquito bite prevention) as well as malaria 

prevention. Is it because they can afford diagnosis and treatment? This is important in achieving goal 

of 80% coverage and for the mass effect of this intervention.  

2. In contrast to the above, whether people in lower income group are more compliant because of the 

awareness about LLIN intervention and also because of the realization that in the event of malaria 

infection, the out of pocket expenses on diagnosis and treatment would be punitive?  
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3. Time spent under net is critical for epidemiological success of LLINs as an intervention, which may 

be considered.  

4. Ascertainment of net condition and its proper deployment i.e. holes, tucking, protection of high risk 

populations, etc. would also be an important indicator of epidemiological success of this intervention.  

5. Another very important issue is the background information on pyrethroid resistance in target vector 

populations. This is important because communities perceive usefulness of LLINs as a protective 

intervention not only for disease prevention but also against mosquito bites thus enhancing quality of 

life. The resistance problem could defeat both these purposes and discourage their procurement.   

Authors: The reviewer’s points 1 through 5 are all valid and important, particularly in  malaria 
elimination interventions, and have been studied and documented in the literature.  Although the 
authors agree that these points are valid and important, they are not directly related to the primary 
objective of this study, which is to assess the cost-effectiveness of LLIN distribution channels in 
western Kenya. These points are outside the scope of the current study and have been documented 
in previous studies.   

6. References No. 12 and 13 are missing in the text which may be reconciled. 

Authors: The missing references are now in the revised manuscript. Thank you for bringing this 

oversight to our attention.  
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