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Modified ICC calculation from generalized linear mixed-effects models (GLMMs) with 

Poisson error structure and log-link. 

 

GLMM structure 

 
𝑌𝑖𝑗 ~ 𝑃𝑜𝑖𝑠𝑠𝑜𝑛 (𝜇𝑖𝑗) 

𝜇𝑖𝑗 = exp (𝛽0 + 𝛼𝑖 +  𝑒𝑖𝑗 ) 

𝛼𝑖 ~ 𝐺𝑎𝑢𝑠𝑠𝑖𝑎𝑛 (0, 𝜎𝛼
2 ) 

𝑒𝑖𝑗 ~ 𝐺𝑎𝑢𝑠𝑠𝑖𝑎𝑛 (0, 𝜎𝑒
2 ) 

 

where 𝑌𝑖𝑗   is the observed count for the ith individual at the jth 

occasion, 𝜇𝑖𝑗 is the underlying (latent) mean for the ith 

individual at the jth occasion, 𝛽0 is the intercept on the link 

scale, 𝛼𝑖 is the individual (random) effect term with a between-

individual variance 𝜎𝛼
2 and 𝑒𝑖𝑗 is the additive over-dispersion 

(residual) term on the log-normal scale with a variance of 𝜎𝑒
2. 

 

Residual variance 

 
𝜎𝜀

2 =  𝜔 + ln (1
exp (𝛽0)⁄ + 1) 

 

where corresponding symbols are same as above with 𝜔 being 

the dispersion parameter for the model. 

 

Modified ICC on latent 

scale 

 

ICClnormA = 
𝜎𝛼

2

𝜎𝛼
2+ 𝜎𝑒

2+ ln(1
exp(𝛽0)+1⁄  )

 

 

where ICClnormA is the log-normal scale ICC for count data with 

additive over-dispersion. 

 

Modified ICC on 

original scale 

 

ICCcountA = 
𝐸[𝑌𝑖𝑗]𝐴∙(exp(𝜎𝛼

2)−1)

𝐸[𝑌𝑖𝑗]𝐴∙(exp(𝜎𝛼
2+ 𝜎𝑒

2)−1)+1
 

 

where ICCcountA is the count-scale ICC estimated from a Poisson 

model with additive over-dispersion, E[Yij]A is the expectation 

for Yij. 

 

E[Yij]A = exp (𝛽0 +  
𝜎𝛼

2+ 𝜎𝑒
2

2
 ) 

 

 

Adapted from work by Nakagawa et al [1] 
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