
METHODS
•	 A systematic literature review was performed in Medline, Embase and Central.
•	 An Indian seach filter was developed (including all Indian States) to search for 
Indian studies.

•	 Inclusion and exclusion criteria:
•	 Population: studies done in India with lay people, community health workers.
•	 Intervention: studies on the effectiveness of (un)treated bednets. The min-
imum target impregnation dose of the treated bed nets was 200 mg/m2 
permethrin or etofenprox, 30 mg/m2 cyfluthrin, 20 mg/m2 alphacyper-
methrin or 10 mg/m2 deltamethrin/lambdacyhalothrin.

•	 Comparison: no bednets.
•	 Malaria outcomes: parasite prevalence (=number of malaria cases (posi-
tive blood slide for any parasite) divided by the population under surveil-
lance) was assessed after a door-to-door fortnightly surveillance was car-

ried out and blood smears of 
all fever cases were collected 
(finger prick method, Figure 1).

•	 Design: observational or ex-
perimental studies.

•	 Language/time window: no 
restriction.

•	 The overall effect of using (un)
treated bed nets compared to 
no bednets on malaria (parasite 	
prevalence) was investigated 
by grouping all studies in a meta-analysis (random-effects model) and 
calculating the pooled risk ratios (RR).

RESULTS
•	 Box 1 represents the study selection flowchart. Fourteen from the 16 	
included trials were selected for the meta-analysis (due to availability of 
data on malaria cases)

•	  Studies were divided into subgroups according to the Annual Parasite 	
Incidence (API); low endemic area (API<2) versus high endemic area 
(API≥2) (Figure 2).

•	  Meta-analysis showed that untreated bednets reduced the risk of malaria 
by 58% in low endemic areas (pooled RR 0.42 [95% CI; 0.30,0.60]) and 
by 39% in high endemic areas (pooled RR 0.61 [95% CI; 0.57,0.65]). When 
using treated bednets, the risk of malaria was further reduced; by 82% 
(pooled RR 0.18 [95% CI; 0.08,0.42]) and  by 65% (pooled R 0.35 [95% CI; 
0.26,0.47] in low and high endemic areas, respectively (Box 2).

•	  The Cochrane Systematic Review (randomized non-Indian trials, 2004) 
showed that treated bednets had a protective impact on malaria (average 
RR 0.87 for stable malaria areas compared to no bednet use). 
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CONCLUSIONS
•	 There is evidence from 16 experimental Indian studies that using (insecticide 
treated) bednets is an effective intervention to prevent malaria, which is in 
line with the findings of the Cochrane systematic review, performed outside 
India.

•	 The present findings support the current bednet use in the National Vec-
tor Borne Disease Control Programme in India17 and will be included in the 	
Indian first aid and preventive guidelines. 

INTRODUCTION & OBJECTIVES
New malaria cases in India are estimated at 24 million per year by the World 
Health Organization, resulting in a high socio-economic burden1. A Cochrane 
systematic review, based on randomized controlled trials in non-Indian 	
countries, showed that insecticide treated bednets are highly effective in 	
reducing morbidity from malaria2. As part of the development of evidence-

based Indian first aid and prevention guidelines, a cooperation between 	
Belgian Red Cross-Flanders and the Indian Red Cross Society, we aimed to 	
investigate the effectiveness of both insecticide-treated and untreated 	
bednets on malaria in Indian families.

Figure 1. Active malaria detection via the finger  
prick method.

Figure 2. Classification of the included 
studies into low endemic versus high 
endemic area, based on the Annual 
Parasite Incidence.

Box 2: Meta-analysis with calculation of the pooled effect of 
treated bed nets on parasite prevalence

Box 1: Study selection flowchart for preventive bednet  
intervention for malaria, identified in Indian studies 	
(B: level of evidence moderate according to GRADE)

Records identified through database searching (n=479)
Detailed search strategy in Medline, Embase and Central.

Title and abstract screening (n=393)

Full-text articles assessed for eligibility (n=28)

Studies included for data extraction and quantitative 
synthesis(n = 16) (B) :

Cluster randomized controlled trials (n=9)
Controlled interrupted time series (n=7)

Records excluded (n=365)

Removing duplicates/triplicates (n=86)

Full-text articles excluded (n=12)
- Outcome (n=6)
- Design (n=4)
- Intervention (n=2)
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