
ABSTRACT 

Increasing pyrethroid resistance in malaria vectors has been reported in western Kenya where long 
lasting insecticidal nets (LLINs) and indoor residual spraying (IRS) are the mainstays of vector control. To 
ensure the sustainability of insecticide-based malaria vector control, monitoring programs need to be 
implemented. This study was designed to investigate the extent and distribution of pyrethroid 
resistance in 4 Districts of western Kenya (Nyando, Rachuonyo, Bondo and Teso). All four Districts have 
received LLINs while Nyando and Rachuonyo Districts have had IRS campaigns for 3–5 years using 
pyrethroids. This study is part of a programme aimed at determining the impact of insecticide resistance 
on malaria epidemiology. Three day old adult mosquitoes from larval samples collected in the field, 
were used for bioassays using the WHO tube bioassay, and mortality recorded 24 hours post exposure. 
Resistance level was assigned based on the 2013 WHO guidelines where populations with <90% 
mortality were considered resistant. Once exposed, samples were identified to species using PCR. An. 
arabiensis comprised at least 94% of all An. gambiae s.l. in Bondo, Rachuonyo and Nyando. Teso was a 
marked contrast case with 77% of all samples being An. gambiae s.s. Mortality to insecticides varied 
widely between clusters even in one District with mortality to deltamethrin ranging from 45-100%, while 
to permethrin the range was 30-100%. Mortality to deltamethrin in Teso District was < 90% in 4 of 6 
clusters tested in An arabiensis and <90% in An. gambiae s.s in 5 of 6 clusters tested. To permethrin, 
mortality ranged between 5.9-95%, with <90% mortality in 9 of 13 and 8 of 13 in An. arabiensis and An. 
gambiae s.s. respectively. Cluster specific mortality of An. arabiensis between permethin and 
deltamethrin were not correlated (Z = 2.9505, P = 0.2483). High levels of pyrethroid resistance were 
observed in western Kenya. This resistance does not seem to be associated with either species or 
location. Insecticide resistance can vary within small geographical areas and such heterogeneity may 
make it possible to evaluate the impact of resistance on malaria and mosquito parameters within similar 
eco-epidemiological zones 


