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Background 

• Continued skepticism regarding the 
effectiveness of BCC for malaria prevention 

• Recent analyses of two datasets provided 
mixed evidence of effect 
– Liberia 2008: positive effect on net use 
– Uganda 2009: no effect on net use 
– Level of BCC activities in each country not well 

known 



Analysis of 2010 Zambia MIS 

•  May provide a more realistic assessment of 
BCC effectiveness 

•  Follows 3 years of substantial BCC activities 
promoting bed net use 



Methodology 

•  Categorize individuals based on self-reported 
exposure to BCC messages about malaria 

•  Use propensity scores to match exposed and 
unexposed individuals based on measured 
background characteristics 

•  Use simultaneous equations to assess 
likelihood of unmeasured confounders 

 Approach mimics an experimental design 



Propensity scores are used to match
similar exposed and unexposed 

 

•  Propensity score = an individual’s likelihood 
of being exposed, based on background 
characteristics (e.g. age, education, etc.) 

•  Use a regression model to calculate each 
respondent’s propensity score 

•  Match exposed and unexposed respondents 
with the same propensity score 
–  This matching removes possibility that these 

variables confound the exposure-outcome 
relationship 



We still need to see if any unmeasured
confounders are present 

 

• Estimate two regression models 
simultaneously 
–  One that predicts exposure (the propensity score 

model) 
–  One that predicts the outcome 

•  Each regression model has a residual term 
that contains all unmeasured influences 

•  Correlation between the two residual terms 
indicates presence of a confounder 

 



What do these models look like? 

Exposure = 	



Radio use	


Education	


Household possessions	


Ownership of a TV	



+	


Everything else 
that influences 
exposure	



Net use =	


Age	


Education	


Exposure	



+	


Everything else 
that influences 
bed net use	



MEASURED	

 UNMEASURED	



If correlated, confounding	





The outcome for this analysis 

74% 

26% 

% of women sleeping under an ITN the previous night in HHs 
with at least one net 

Slept under an ITN 
last night 
Did not sleep under 
an ITN last night 



Percent of women reporting exposure to 
malaria-related information, by channel 
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Health provider Mass media Interpersonal MM + IPC 

Health provider = CHW or Govt clinic	


Mass media = TV, Radio, Newspaper, Poster	

}	

BCC	

Interpersonal = Drama, Peer Educator	





What factors did we match on? 

Categories Variables 

Demographic Age 
Has a child under the age of 6 

Education Number of years of education 

Socioeconomic status Wealth quintile calculated from household possessions 

Location Province of residence 
Urban/rural residence 
IRS District 

*These 6 variables accounted for 35% of variance of exposure 	





Frequency distributions of propensity
scores, by exposure status 
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Comparison of covariates by exposure 
status with and without matching 

Nearest neighbor matching	


With replacement	


Caliper = 0.005 	





Used a two-equation system to identify
resence of any other confounders 

 
p

•  Exposure = Constant + Measured Covariates + ResidualE 

•  Behavior = Constant + Exposure + ResidualB 

•  rho = correlation between ResidualE and ResidualB  
•  If rho = 0, indicates no unmeasured confounding 

–  Estimate of rho = 0. 
–  Test that rho ≠ 0:  p = 0.656 



Biprobit 
regression 
model 
predicting ITN 

ht 
use the 
previous nig



Percent of women sleeping under an ITN the 
previous night among HHs that own a net, 
by exposure to BCC 

70.3 73.4 73.4 
85.9 85.9 86.1 
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All differences significant (p<0.001)	



+12.7	

+12.5	

+15.6	





Conclusions 

•  Exposure to BCC increased net use among 
women by 12 percentage points 
–  Controlling for the number of nets in HH and  
–  Controlling for HW exposure (which had an even 

larger effect) 

•  Unclear why reach of media was relatively 
low 




