
Worked Example for Partially Nested Analysis of a 
Simple Difference 

The calculator will use the parameter estimates you have provided to calculate power for the 
intervention effect that you specified. 

In addition, the calculator will use the other parameter estimates to calculate the detectable difference 
(𝛥) that is available with the level of power that you specified as a function of the number of groups in the 
intervention condition (𝑔), the number of members in the control condition (𝑚௖), and the number of 
members in each group in the intervention condition (𝑚௜), using the formula below. 

𝛥 = ඩቌ𝜎௬ଶ൫1− 𝑅௬⋅௫೘ଶ ൯𝑚௖ + 𝜎௬ଶሺ1− 𝐼𝐶𝐶ሻ൫1− 𝑅௬⋅௫೘ଶ ൯+𝑚௜𝜎௬ଶሺ𝐼𝐶𝐶ሻ ቀ1− 𝑅௬⋅௫೒ଶ ቁ𝑚௜𝑔 ቍ ൫𝑡ఈ/ଶ + 𝑡ఉ൯ଶ 

Here 𝜎௬ଶ is the variance of the outcome variable ignoring any expected intraclass correlation 𝐼𝐶𝐶, 𝑅௬⋅௫೘ଶ  is 
the proportion of variance explained by the member-level covariates, 𝑅௬⋅௫೒ଶ  is the proportion of variance 
explained by the group-level covariates, 𝑟௬௬௠ is the over-time correlation for the outcome variable at the 
member level, 𝑡ఈ/ଶ is the t-value selected based on the two-tailed alpha level and available degrees of 
freedom, 𝑡ఉ  is the t-value selected based on the desired power and available degrees of freedom. 

As an example, consider the following set of parameter estimates: 

Let 𝑚௖  = 50, 𝑚௜ = 10, 𝑔 = 5, with 4 degrees of freedom used for member-level covariates and 1 degree of 
freedom used for group-level covariates. Then 𝑑𝑓 = ሺ𝑚௖ − 1ሻ+ ሺ𝑔 − 1ሻ − ሺ4 + 1ሻ = ሺ50− 1ሻ+ ሺ5− 1ሻ − ሺ4 + 1ሻ = 48 

For a two-tailed type 1 error rate of 5%, 𝑡ఈ/ଶ = 2.0106 and 𝑡ఉ = 0.8492 

Let 𝜎௬ଶ = 1 and ICC = 0.05. 

Let 𝑅௬⋅௫೘ଶ  = 0.30, 𝑅௬⋅௫೒ଶ  = 0.10, and 𝑟௬௬௠ = 0.70. 

Then 

𝛥 = ඨቆ1ሺ1− 0.30ሻ50 + 1ሺ1− 0.05ሻሺ1− 0.30ሻ+ 10ሺ1ሻሺ0.05ሻሺ1− 0.10ሻ10 ∗ 5 ቇ ሺ2.0106 + 0.8492ሻଶ= 0.5449  

The detectable difference given these parameter estimates is 0.4575 standard deviation units. 


