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Supplementary Materials  

Bayesian model 

For the steps, we have postulated the following maximal model: 

                                           

where  

ID is the personal ID 

W is the week 

K is 1 for non-key worker and 2 for key worker 

L is 1 for English zip-code and 2 for others (Wales, Scotland, Ireland) 

 

For the light activity and MVPA categories, we have found logging to be unnecessary. 

 

Furthermore, 

                              
              

         , 

where 

     if the week   falls within Christmas-New Year holiday, and 0 otherwise. 

and  

     =1 if the week   occurs after week   . 

 

Here   is the time points at which the lockdown effect is supposed to have taken place. In our 

model, it is a parameter, rather than a constant. I.e., it is not fixed and it is allowed to depend on the 

location L and on whether the participant was a key worker or not. 

Finally,     is a participant-specific random effect and    is the week-specific residual accounting 

for possible temporal autocorrelation.  

 

In the regression part of the model,   refers to the average pre-COVID step count,   is the decrease 

in the average pre-COVID step count due to Christmas-New Year holiday,   is the immediate 

decrease in average step count due to COVID and   is the linear trend in average count post-COVID 

lockdown. 
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Bayesian modeling requires priors being assigned to all the parameters. We have chosen to use the 

following vague priors (note that we use the precision, i.e., inverse variance, as the second 

parameter in the normal distribution): 

                      

                         

                         

                         

for       and      . 

                  

where     refers to the Gamma distribution. 

For the random effects we have chosen a customary prior structure of 

               

with 

                    

 

And for the temporal residual we have chosen an autoregressive AR(1) structure: 

           

                     for            

 

with  

                 

and  

           . 

For the breakpoints     
 , we have chosen a uniform prior between March-9th and June-14th  as the 

interval should be wide enough to include the potential change point. 

We have considered several submodels for this maximal model, and used DICs to find the best 

model.  
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All the models were fitted using WinBUGS,(Lunn et al., 2000) and the pre- and post-processing was 

done using R software.(R Core Team (2013). R: A Language and Environment for Statistical 

Computing. R Foundation for Statistical Computing, n.d.) A burn-in of 1000 iterations was run before 

thinning further 5000 iterations at the rate of 1 in 5, with the resulting posterior sample of 1000. 

Convergence was assessed visually using trace plots and posterior densities. 

 

Supplementary Tables 

 

Table S1 

Deviance Information Criteria (DICs) for the four fitted models with (logged) average steps per week 

as the response variable. 

Model Description DIC 

M0 Maximal model 383.636 

M1 M0 without distinction by key/non-key  458.639 

M2 M0 without autoregressive residuals 398.073 

M3 M0 without change points 469.485 

   

 

Table S2 

Deviance Information Criteria (DICs) for the four fitted models with light physical activity as the 

response variable. 

Model Description DIC 

M0 Maximal model 27700.6 

M1 M0 without distinction by key/non-key  27718.6 

M2 M0 without autoregressive residuals 27726.8 

M3 M0 without change points 27703.4 

   

Table S3 

Deviance Information Criteria (DICs) for the four fitted models with moderate to vigorous physical 

activity (MVPA) classifications of physical activity as the response variable. 

Model Description DIC 

M0 Maximal model 25500.1 

M1 M0 without distinction by key/non-key  25571.9 

M2 M0 without autoregressive residuals 25509.1 

M3 M0 without change points 25573.7 

   

 


