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To verify if missing data would impact the invariance results, we also performed a sensitivity 
analysis using multiple imputation for the eligible participants who had missing cognitive data 
(n=251). 
 
After applying the baseline eligibility criteria, 251 participants who were 55 years or older in 
the second wave had missing cognitive scores. These subjects had their cognitive scores 
imputed, resulting in a sample size of 6,200 participants. 
 
The missing tests for the 251 participants varied in number. The Word List from the 
Consortium to Establish a Registry for Alzheimer’s Disease (CERAD WLT Learning) had 61 
missing data, the Recall 92 missing data, and the Recognition 80 missing data. The Trail 
Making Test had 206 missing data, the semantic verbal fluency 65, and the phonemic verbal 
fluency 66.  
  
The sensitivity analysis aimed to verify the impact of the missing data on the longitudinal 
invariance results. The multiple imputation analysis was performed using a multivariate 
normal distribution. This method shows reliable estimates in large sample sizes even when 
the normality assumption is violated. This method fills in the missing data by drawing from a 
conditional multivariate normal distribution of the missing data given the observed data.1 Age 
and education were used as predictor variables in the algorithm, since it is known that 
sociodemographic variables directly impact cognitive performance.2 
  
Table S1 shows the measurement invariance for the two-factor model over time from the 
imputed data. The results indicate that the two-factor structure (Episodic Memory and 
Executive Function) is invariant over time up to a stronger level (strict). This result is similar to 
that found in the non-imputed data. 
 
 
 
Table S1 Measurement invariance for the two-factor model over time (N=6,200) 

  χ² df RMSEA (90%CI) Cfit ΔRMSEA CFI ΔCFI 

Equal form 268.333 32 0.035 (0.031-0.038) 1.000   0.991   

Equal factor loadings 451.810 38 0.042 (0.038-0.045) 1.000 0.007 0.983 -0.008 

Equal indicator intercepts 632.277 42 0.048 (0.044-0.051) 0.881 0.006 0.976 -0.007 

Equal indicator error variances 686.798 48 0.046 (0.043-0.049) 0.974 0.002 0.974 -0.002 

90%CI = 90% confidence interval; χ² = chi-squared (Satorra-Bentler); CFI = comparative fit index; Cfit = 
p-value for RMSEA; df = degrees of freedom; RMSEA = root mean square error of approximation. 
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