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eMethods 1: Modified Poisson approach 
 
A modified Poisson approach was conducted to generate quasi-likelihood estimators for the relative risk and 
confidence intervals by using robust error variances (GENMOD procedure, with Poisson distribution and Log link), 
with adjustment for age at diagnosis, sex, total intrathecal count, and cumulative high-dose intravenous 
methotrexate. The specific model fitted was: 
 
log (prob(global neurocognitive impairment)) = intercept + β1* (age at diagnosis with 1-year increase) + β2* female 
+ β3* (total intrathecal chemotherapy per count) + β4* (cumulative high-dose intravenous methotrexate dose per 
g/m2 increase) + β5* (propofol cumulative dose per 100 mg/kg increasea) + error 
 
a Each of the anesthetic agents and anesthesia duration, as shown in eTable 1, were used in place of propofol in 
separate models. 
 
 
 
 
 
 
 
 
eMethods 2: Multivariable general linear model approach 
 
Multivariable general linear models (GLM procedure) were applied to examine the association of cumulative dose 
of each anesthetic agent with test-specific neurocognitive performance and neuroimaging outcomes, where the least 
squares approach provides maximum likelihood estimates of linear parameters. 
 
The specific model fitted for each neurocognitive outcome was: 
 
Y = intercept + β1* (age at diagnosis with 1-year increase) + β2* female + β3* (total intrathecal chemotherapy per 
count) + β4* (cumulative high-dose intravenous methotrexate dose per g/m2 increase) + β5* (propofol cumulative 
dose per 100 mg/kg increasea) + error 
 
The specific model fitted for each neuroimaging outcome was: 
 
Y = intercept + β1* (age at diagnosis with 1-year increase) + β2* (age at MRI with 1-year increase) + β3* female + 
β4* (total intrathecal chemotherapy per count) + β5* (cumulative high-dose intravenous methotrexate dose per g/m2 
increase) + β6* (propofol cumulative dose per 100 mg/kg increasea) + error 
 
a Fluranes (per exposure) and duration (per hour) were used in place of propofol in separate models. 
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eTable 1. Univariate models predicting global neurocognitive impairment 
 Global Neurocognitive Impairment 
Parameters RR 95% CI P 
Propofol (per 100 mg/kg) 1.34 1.12 - 1.59 0.001 
Fentanyl (per 10 mcg/kg) 1.11 0.93 - 1.33 0.25 
Midazolam (per 1 mg/kg) 0.93 0.37 - 2.39 0.89 
Meperidine (per 1 mg/kg) 1.00 0.95 - 1.06 0.88 
Morphine (per 1 mg/kg) 0.58 0.24 - 1.36 0.21 
Pentobarbital (per 10 mg/kg) 1.07 0.96 - 1.18 0.22 
Glycopyrrolate (per 1 mcg/kg) 1.01 1.00 - 1.01 0.03 
Fluranes (per exposurea) 1.08 0.98 - 1.18 0.11 
Duration (per hour) 1.03 1.00 - 1.05 0.06 

Global neurocognitive impairment is defined as 3 or more tests falling more than 2 standard deviations below the age-adjusted 
population normative means. a Number of exposures was identified for fluranes because cumulative dose cannot be accurately 
captured for inhaled anesthetic agents. Abbreviations: RR = relative risk; CI = confidence interval; mg = milligram; mcg = microgram; 
kg = kilogram.
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