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Introduction: The potential effect of labor epidural 
analgesia (LEA) on child neurodevelopment is still 
being investigated. An association between mothers 
who receive LEA and later development of autism 
spectrum disorder in their children was 
reported,[1] while several subsequent studies 
reported either no association or slightly elevated 
risks that could be explained by unmeasured 
confounding.[2-4] This study explores the association 
between maternal LEA and child behavioral and 
neuropsychological assessments, accounting for a 
wide range of sociodemographic and perinatal 
variables. 

Methods: This study evaluates participants from the 
Raine Study, a multigenerational birth cohort of 
children born between 1989 and 1992 in Perth, 
Australia. Children born via vaginal delivery from a 
singleton pregnancy were included for analysis. The 
primary outcome was the Child Behavior Checklist 
(CBCL) evaluated at age 10, with higher scores 
indicating more behavioral problems. To adjust for 
confounding, 73 sociodemographic and clinical 
covariates were identified. Multiple imputation was 
used to impute any missing covariate data. To 
account for differences in children exposed to LEA, 
the predicted probability of LEA exposure 
conditional on all covariates was calculated and 
applied to Inverse Probability of Treatment Weights 
(IPTW). We aimed for standardized differences in 
covariate means below 0.1 following IPTW. To 
account for missing outcome data, censoring 
conditional on all covariates and exposure status was 
calculated and applied to Inverse Probability of 
Censoring Weights (IPCW). As a primary analysis, 
the association between LEA and CBCL scores was 
evaluated using linear regression with IPTW and 
IPCW. Three secondary analyses were performed. 
The risk of clinical deficit based on LEA exposure 
was evaluated using modified Poisson regression 
with IPTW and IPCW, where clinical deficits were 
defined as CBCL scores above 60.[5] In mothers who 
received LEA, a multivariable linear regression 

evaluated the association between duration of LEA 
exposure and CBCL scores. Where significant score 
differences were observed, mediation analysis 
evaluated the role of fever during labor requiring 
antibiotics and oxytocin for augmentation of 
labor.[6] The same analyses were applied to 
secondary outcomes: Clinical Evaluation of 
Language Fundamentals (CELF), Peabody Picture 
Vocabulary Test (PPVT), McCarron Assessment of 
Neuromuscular Development (MAND), Raven’s 
Colored Progressive Matrices (CPM), Symbol Digit 
Modality Test (SDMT), and Autism Spectrum 
Quotient (AQ). AQ was assessed between child ages 
19 and 20; other assessments were evaluated at age 
10. Higher AQ scores indicate more autistic 
tendencies, whereas for other secondary outcomes, 
higher scores indicate better performance. 

Results: Of 2180 children included for analysis, 850 
(39.0%) were exposed to LEA (Figure 1). Covariates 
for exposed and unexposed children were evaluated, 
with a subset of covariates displayed in Table 1. 
Appropriate balance in all covariates following IPTW 
is displayed in Figure 2. For the primary outcome, 
LEA-exposed children had higher (worse) scores on 
the CBCL Total (+1.66 points; 95% confidence 
interval [CI] 0.49, 2.83; p = 0.006), Internalizing 
(+1.33; 95% CI 0.20, 2.45; p = 0.021), and 
Externalizing (+1.26; 95% CI 0.18, 2.34; p = 0.022) 
assessments. Exposure was not associated with an 
increased risk for clinical deficit (Table 2), nor was 
increased LEA duration associated with CBCL 
performance (Table 3). Fever and oxytocin for 
augmentation of labor did not mediate observed 
increases in CBCL scores. Regarding the secondary 
outcomes, while exposed children had worse scores 
in some of the outcomes (Table 2), increased LEA 
exposure duration was not associated with worse 
scores (Table 3). Fever and oxytocin for labor 
augmentation also did not mediate the observed 
differences. 

Conclusions: Children exposed to LEA performed 
worse on the CBCL assessment at age 10 but had no 
increased risk for clinical deficit, suggesting a lack of 
clinical significance in the observed differences. 
Differences were seen in some secondary outcomes, 
but are small and should be interpreted with caution. 
It should be noted that higher concentrations of local 
anesthetic were used in the era that these epidurals 
were performed. That longer LEA duration and thus 
exposure to higher doses of local anesthetic was not 
associated with worse scores may argue against 
toxicity of local anesthetic medications. 
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