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APPENDICES 

Appendix A. Additional Tables and Figures 

  



Table A1 Results of Balance and Bias Reduction Achieved per Each Propensity Score Variable 

 
%bias is the % difference in sample means in LT vs MM as a percent of the square root of the sample variances in LT and MM 

%reductbias is % difference in %bias in the matched (M) and unmatched (U) samples. 

Ve(T) - variance in the treated group 

Ve(C) - variance in the untreated or control group 

 



Table A2. Stratum Mean Propensity Score Balance within Three Propensity Score Stata 

Stratum 1 

Two-Sample t-test with Equal Variances 

 
Stratum 2 

Two-Sample t-test with Equal Variances 

 
Stratum 3 

Two-Sample t-test with Equal Variances 



 

Table A3. Unadjusted Visual Skills Result by Treatment Group in Common Support Sample  

Outcome  Group N Mean  95% CI 

Beery VMI 
    

 
LT 22 77.3 70.5, 84.1 

 
MM 15 73.7 62.1, 85.2 

Beery Visual 
Perception 

    

 
LT 18 83.8 74.0, 93.7 

 
MM 14 86.3 73.6, 99.0 

Performance IQ 
    

 
LT 20 82.9 73.8, 92.0 

 
MM 16 81.8 71.2, 92.3 

  

  



Table A4. Matched and Adjusted Visual Skills Result in LT Compared to MM  

  
*in addition to propensity scores, results are adjusted for index age and age assessed. 



Table A5. Relationship between Age at Liver Transplant And Visual Skills 

Table A6. Unadjusted Motor Skills Result by Treatment Group in Common Support Sample 



Table A7. Matched and Adjusted Motor Skills Result in LT Compared to MM 

*in addition to propensity scores, results are adjusted for index age and age assessed.



Table A8. Relationship between Age at Liver Transplant And Motor Skills 

 

Table A9. Unadjusted Attention/Executive Function by Treatment Group in Common Support 
Sample 

  
CBCL – Child Behavior Checklist  

BRIEF – Behavior Rating Inventory of Executive Function  

  



Table A10. Matched and Adjusted Attention/Executive Function in LT Compared to MM 

 
*in addition to propensity scores, results are adjusted for index age and age assessed.  



Table A11. Relationship between Age at Liver Transplant And Attention/Executive Function 

Table A12. Unadjusted Emotional/Behavioral Function by Treatment Group in CSS 



Table A13. Matched and Adjusted Emotional/Behavioral Function in LT Compared to MM 

*in addition to propensity scores, results are adjusted for index age and age assessed.

Table A14. Relationship Between Age at Liver Transplant And Emotional/Behavioral Function 



Missing Values and Multiple Imputations 

Table A15: Number and Percent of Missing Values Per Characteristic Among All Eligible 

Characteristics Missing Records Total Records % Missing 

Demographic1 

Sex 38 283 13 

Parent Education 121 283 43 

Medical History2 

Length of Stay 28 1004 3 

Maximum Ammonia 36 1004 4 

Coma or Intracranial 
Pressure 348 1004 35 

Quality of Life3 

Total 151 1335 11 

Physical Health 177 1335 13 

Psychosocial Health 170 1335 13 

Family 1088 1335 81 
1 one record for demographic characteristics is a distinct eligible subject 

2 one record for medical history is for one distinct hospitalization visit for one eligible subject 

3 one record for quality of life is for one distinct visit for an eligible subject 



Figure A1. Multiple Imputations to Impute Missing Characteristics 

Imputation Method 

Table A15 summarizes the extent of missing-ness for the variables that were imputed in our procedures. 
As we see in Table A15, two demographic characteristics had missing values among all eligible, 13% of 
subjects had missing sex value and 43% of subjects had missing parent education value. Three medical 
history covariates had missing values among hospitalization periods for eligible subjects: 3% of 
hospitalization periods had a missing discharge date or length of stay (LOS) variable, 4% of 
hospitalization periods had missing maximum ammonia measurement, and 35% of hospitalization 
periods had missing dichotomous composite variables indicating whether coma or intracranial pressure 
(ICP) occurred during hospital stay.  

The overall imputation process is summarized in Figure A1. In miceadds library in R, demographic and 
medical history variables were imputed using two-level imputations, stratified by LT status, and using 
the information on complete variables, UCD diagnosis, birth decade, and hospital admission age. First 
level variables included demographic variables, sex, and parent education; each was imputed using 
predictive mean matching. Second level variables included medical history variables, LOS, maximum 
ammonia, and coma or ICP. Length of stay and maximum ammonia were imputed on the log scale using 
two-level normal model with homogeneous within-group variances. Coma or ICP was imputed using 
two-level predictive mean matching. The second-level longitudinal variable accounted for the subject 
identifier as a clustering variable. 

In miceadds library in R, quality of life (QOL) variables were imputed using two-level imputations, 
stratified by LT status, using complete or imputed demographic and medical history covariates as well as 



age at the time of the questionnaire visit and any available QOL measure. For those eligible with missing 
any QOL measurement, the measurement was imputed at an age prior to the end of follow-up. As with 
medical history variables, longitudinal QOL measures were imputed using predictive mean matching 
accounting for the subject identifier as a clustering variable.  

The confidence intervals for each outcome combined confidence intervals from each imputation using 
the library Amelia in R98. We did five imputations of covariates to evaluate the outcome of death and 25 
imputations to evaluate the outcomes of QOL (imputing both covariates and outcomes). This is 
consistent or exceeds the classic guidelines for the number of imputations by Rubin, 1987)99. We did not 
optimize the number of imputations, following for example more recent guidelines recommending 
calibrating the number of imputations to the fraction of missing information100,101, because we did not 
see the value-added in running more imputations to increase the efficiency of a small estimate that 
would not change our conclusions. 

Figures 2A-6A show results for every imputed dataset. Note that family quality of life had the most 
missing values and the high variability in estimates between imputations for this outcome reflects that. 

Figure 2A. Estimated Average Treatment Effect +/- 95% CI by Imputation in LT for All-Cause 
Mortality 

 



Figure 3A. Estimated Average Treatment Effect ± 95% CI by Imputation in LT, Total Quality of 
Life (QOL)  

Figure 4A. Estimated Average Treatment Effect ±95% CI by Imputation in LT for Psychosocial 
Health QOL 



Figure 5A. Estimated Average Treatment Effect ±95% CI by Imputation in LT for Physical 
Health QOL 

Figure 6A. Estimated Average Treatment Effect ± 95% CI by Imputation in LT for Family QOL 
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