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Appendix 4.  Assumptions used to calculate minimum detectable effects 
 

All of the calculations assume a Type I error (α) of 0.05, power (1-β) of 0.8, a one-sided test 
for a two-sample comparison of means, and 10% dropout after baseline. The length-for-age Z-
score (LAZ) calculations used a standard equation assuming a single, post-treatment 
measurement at 2 years.1  Since the diarrhea outcome measurement includes a partial baseline 
(target children will be in utero at baseline, but their older siblings will be present) and multiple 
levels of correlation (within-child, within-cluster), we used a simulation-based approach.2 3 
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Bangladesh 

We used the following assumptions to calculate minimum detectable effects (MDEs) for length-
for-age and diarrhea in the Bangladesh trial: 

 Assumption Source / rationale 

Overall Design   

  Clusters in the control arm 180 Double-sized control arm 

  Clusters in each treatment arm 90  

Length-for-age Z-score (LAZ)   

  Baseline measurements 0 Target children in utero at baseline 

  Post intervention measurements 1 Primary outcome, measured at 2 years post-
intervention (ages 18 - 27 mo) 

  Children per cluster 7 Enrolling 8 children per cluster, but have 
conservatively assumed 7. 

  SD 1.243 SHEWA-B cohort,
4
 children < 36 months 

  Cluster-level ICC 0.008 SHEWA-B cohort,
4
 children < 36 months 

Diarrhea   

  Baseline measurements 1 Note: simulations assume no baseline for 
target children in the cohort. 

  Post intervention measurements 2  

  Children per cluster 10 SHEWA-B cohort 
4
 1.45 children < 36 

months, conditional on 1 child – 6 to 0 
months in the household. 7*1.4=10 

  Prevalence in control 12% SHEWA-B cohort 
4
 2-day period prevalence 

for children < 36 months at enrollment = 
12.5% 

  Prevalence in single treatment arms 

  (for WSH vs. W | S | H) 

8% 33% relative reduction from 12% in control 

  Child-level standard deviation 0.618 SHEWA-B cohort 
4
  

  Cluster-level standard deviation 0.776 SHEWA-B cohort 
4
  

 

Under these assumptions in Bangladesh, we calculated the LAZ MDE for a treatment versus 
control comparison equal to +0.15, and for a treatment versus treatment comparison equal to 
+0.18.  The diarrhea MDE for a treatment versus control arm is equal to –3.1% (RR=0.74), and 
for the combined versus single intervention arms is equal to –2.4% (RR=0.70). 

  



Kenya 

We used the following assumptions to calculate minimum detectable effects (MDEs) for length-
for-age and diarrhea in the Kenya trial: 

 Assumption Source / rationale 

Overall Design   

  Clusters in the control arm 200 Double-sized control arm 

  Clusters in each treatment arm 100  

Length-for-age Z score (LAZ)   

  Baseline measurements 0 Target children in utero at baseline 

  Post intervention measurements 1 Primary outcome, measured at 2 years post-
intervention (ages 18 - 27 mo) 

  Children per cluster 10  

  SD 1.218 WASH Benefits Kenya pilot study 

  Cluster-level ICC 0.07 WASH Benefits Kenya pilot study 

Diarrhea   

  Baseline measurements 1 Note: simulations assume no baseline for 
target children in the cohort. 

  Post intervention measurements 2  

  Children per cluster 14 Kenya 2008-9 DHS 
5
 1.48 children < 36 

months, conditional on 1 child – 6 to 3 
months in the household. Used 1.4 because 
the DHS estimate is a slight over-estimate: it 
does not include women who have an 
eligible target child as their first birth. 
10*1.4=14 

  Prevalence in control 12% Rural Water Project control group 
6
 1 day 

prevalence = 9.9%. Estimates of 2-day 
prevalence using standard methods 

7
 range 

from 12.2% - 13.7%. 

  Prevalence in single treatment arms 

  (for WSH vs. W | S | H) 

8% 33% relative reduction from 12% in control 

  Child-level standard deviation 0.617 Rural Water Project control group 
6
 

  Cluster-level standard deviation 0.378 Rural Water Project control group 
6
 

 

Under these assumptions in Kenya, we calculated the LAZ MDE for a treatment versus 
control comparison equal to +0.15, and for a treatment versus treatment comparison equal to 
+0.18.  The diarrhea MDE for a treatment versus control arm is equal to –2.2% (RR=0.82), and 
for the combined versus single intervention arms is equal to –1.8% (RR=0.78). 

 


