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Supplemental Appendix: Sample Size Calculations 

The total sample size for this study was determined by power calculations for a larger, 

interventional study not reported in this paper. The larger interventional study was designed as a cluster-

randomized controlled trial with two intervention groups and a control group. 

In order to determine sample size we performed power calculations using Optimal Design 

software, developed by a group of researchers at the University of Michigan. Specifically, we calibrated 

the model as appropriate for a Cluster Randomized Trial with a continuous outcome and clustering at the 

township level. (For details about the math behind the calculation, please visit the Optimal Design 

website at http://sitemaker.umich.edu/group-based/optimal_design_software.) 

The power needed to detect a difference in outcome variables between the treatment and control 

groups in a Cluster Randomized Trial with a continuous outcome depends on 6 factors: 

a.) the number of babies per township (n); 

b.) the number of townships (J); 

c.) the intra-township correlation in outcome variable (ρ); 

d.) the minimum effect size that we would expect to be able to detect (δ); and 

e.) the proportion of variation in the true township-level post-intervention outcome variable 

explained by township-level pre-intervention outcome variable (R
2
). 

Using estimates from a survey conducted by the School of Public Health at Sichuan University, 

we assumed 10 infants will be born per township over a six month period, and ρ= 0.10. 

Based on a Chinese study of the nutritional supplement packets that were ultimately used as part 

of the project interventions (citation available upon request), we predicted a minimum effect size of 0.25. 

We supposed that we would be able to follow-up with 9 of 10 infants per township after one year, with 

R
2
=0.5. 

With the above assumptions on the parameters, using the Cluster Randomized Trials setting in the 

Optimal Design software, we found that with regard to Intervention 1, for one pair of treatment-control 

comparison, with about 80 townships, we could achieve power=0.81 at the conventional significance 

level (α=0.05). We would then randomly assign 40 townships into Intervention Group 1 and 40 townships 

into the Control Group. We could also achieve power=0.81 when we compared the difference between 

Intervention Group 1 and Intervention Group 2 at the conventional significance level of α=0.05. (This is 

because the difference of minimum detectable effect (MDE) between these two intervention groups was 

also 0.25 S.D.) 

For the second evaluation survey, the power calculations were slightly different, though the end 

result is the same. In this case, we desired a minimum effect size of 0.3 and 0.6 for Intervention Groups 1 

and 2, respectively, in the second follow-up survey. We supposed that we could only follow-up 6 of 10 

infants aged 24-30 months per township, with R
2
=0.5. 
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With these new assumptions on the parameters, using the Cluster Randomized Trials setting in 

the Optimal Design software, we found that with regard to Intervention 1, for one pair of treatment-

control comparison, with about 80 townships, we could achieve power=0.84 at the conventional 

significance level (α=0.05). We would then randomly assign 40 townships into Intervention Group 1 and 

40 townships into the Control Group. We could also achieve power=0.84 when we compared the 

difference between Intervention Groups 1 and 2 at the conventional significance level of α=0.05. (This is 

because the difference of MDE between these two intervention groups is also 0.25 S.D.) 

Overall then, we required at least 40 townships in the Control Group, 40 townships in 

Intervention Group 1, and 40 townships in Intervention Group 2 in order to observe differences among 

the three groups. We rounded up to 50 townships per arm to allow for the possibility of attrition, giving a 

total of 150 townships. If there were no attrition, we welcomed the additional power that a larger sample 

would provide. 

 


