Additional file 2: Sample size calculations – a confidence interval approach

Assuming the one-sided 80% confidence interval approach for analysis [1], the sample size is calculated as follows: 
N =  
Here, 
N = total sample size for both groups 
σ = assumed standard deviation of each treatment response (both treatments assumed equal) 
   = 4 (literature suggests quite big variability on intention to treat when measured among adolescents)
  = related to the chosen significance criterion 
           = 0.84 (if alpha is 0.2) 
[Note: We are using a one-sided confidence interval approach based on a feasibility study for alpha (hence 0.2, rather than 0.05)]

   = related to the chosen power, or sensitivity of the experiment            
            = 0.84 (if power is 80%)
E = minimum detectable difference between treatment means (mean difference)
   = 1.53 
N =   
N = 78 (39 in each group)

Note: ‘E’ was calculated as a 24% reduction in the proportion of participants who reported ever using tobacco from a recent systematic review [2]. Previous studies have opted for Likert scales (they give us more power) with most having an upper limit of 7/8 points. Study by Mohammadi et al., 2019 (which was referenced in the systematic review) found a baseline average of 7 [3].

By calculating the design effect, the sample size will be as follows: 
Design effect = 1 + (m − 1) ρ 
                      = 1+ (160 – 1) * 0.08
                      = 13.7
Note: The clusters are schools with two classes in year 8 and 9 participating (each class has 40 students) so the average cluster size (m) is 4*40=160, with the intraclass coefficient (ρ) conservatively estimated to be around 0.08 (deliberately chosen as a conservative estimate reflecting the upper range of values from a recent systematic review) [2].

This would give us a total sample size of 1,068 (N*Design effect = 13.7*78).

Furthermore, considering a 15% non-response and/or lost to follow-up rate with the calculated sample size (1068), the final sample size will be 1280 (640 in each group) or four schools per group and eight schools in total (160*8=1280).
Finally, N = 1280 (640 in each group). 
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