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Multiple imputations 

To prevent that cases are discarded due to missing data, we produced 20 datasets in which missing 
data points were imputed with different values, using fully conditional specification1 (also known as 
chained equations or MICE) in SPSS, version 24. Multinomial logistic regression was used for 
categorical variables and the predictive mean matching (PMM) method for scale variables, following 
recommendations from Marshall et al. (2010) 2[39] . PMM is similar to regression methods, but relies 
less on the parametric assumptions of the imputation models as the observed value that is closest to 
the value drawn by the imputation model is imputed. 

After convergence of the models was visually inspected using the trace plots of two imputations with 
500 iterations each, the number of iterations was set at the SPSS default of 10. Of some variables, up 
to 19% of the information was missing (Table 6), therefore 20 imputed datasets were generated, 
following recommendations to prevent loss of power3 and to have optimal reproducibility. 4  

Table 1. Multiple imputation prognostics 
 fraction missing information in 

univariate time-dependent model PRTW 
fraction missing information in univariate 
time-dependent model FRTW 

Work ability .046 .102 
Fatigue .048 .185 
Self-efficacy .116 .191 
Value of work .079 .123 
 

Imputed variables 

Missing data (work ability, self-efficacy, value of work, fatigue at T0, T1, and T2, number of days 
between T0 and T1, days between T1 and T2, and breadwinner status) were imputed. Data were 
imputed as raw scores (work ability, value of work) or sum scores (self-efficacy, fatigue). 
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Auxiliary variables 

‘MICE procedures assume that the data are Missing At Random. While it is almost always impossible 
to test this assumption, including auxiliary variables (in the imputation regression model) that are 
predictive of missingness as well as variables that are correlated with variables that will be used in 
the data analysis stage, can reduce bias and make the MAR assumption more plausible.’5  

All imputed variables also served as predictor variables in the imputation models for other imputed 
variables. Additional parameters that were included in all imputation models were perceived work 
ability, job self-efficacy, value of work, and fatigue at T3, age, maximal oxygen consumption at T0 
(assessed on a bicycle ergometer by a sports physician), time since diagnosis, time since first sick 
leave, time since first chemotherapy, and the sum scores of the fatigue subscale of the EORTC-QLQ-
30 at T0 to T3.6 

Pooling 

Analyses were performed on each dataset and the results were pooled into one parameter according 
to ‘Rubin’s Rules’. Only pooled estimates are reported. 
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