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Is there any impact of association between labor neuraxial analgesia 
and autism spectrum disorders in offspring at the population level?
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To the Editor:

Labor neuraxial analgesia (LNA) has been a widely used and 
effective method for providing pain relief during childbirth 
and includes techniques such as epidurals and spinal blocks. 
In Canada, the rate of epidural use for all deliveries was 54% 
from 2021 to 2022 [1], with similar rates seen in the United 
States of 64.4% for multiparous and 78.8% for nulliparous 
American women in 2013 [2]. However, with the widespread 
adoption of LNA, concerns have arisen regarding its poten-
tial association with increasing the risk of development of 
autism spectrum disorders (ASD) in offspring [3]. Autism 
spectrum disorders encompass a range of neurodevelop-
mental disorders, characterized by deficits in social interac-
tions, limited interests, and behaviors, and are influenced by 
genetic and environmental factors to varying amounts [4].

Numerous epidemiological and observational studies 
have examined the association between LNA and ASD and 
have revealed contradicting conclusions regarding the rela-
tionship, demonstrating that it is a complex and contentious 
subject that demands rigorous investigation. It is paramount 
to critically examine the available evidence to ensure the 
safety of both the mother and children as LNA continues to 
be the gold standard and is growing in popularity. In the cur-
rent letter, we aimed to identify existing literature of popu-
lation-based studies exploring the association between LNA 
and ASD by a comprehensive literature search and present a 
pooled risk of the association by a pair-wise meta-analysis.

Methods

A comprehensive literature search was conducted using the 
MEDLINE All database with the search limited to studies 
published from inception to July 29th, 2023. The search 
strategy included the concepts of: [(epidural and autism) or 
(pregnancy or partum) and (anesthesia and population)]. The 
full details of the search strategy are available in the online 
supplement 1.

The inclusion criteria were population-based observa-
tional studies involving children diagnosed with autism 
spectrum disorders before the age of 18, with a sample size 
of more than 10 000. The exposure of interest was LNA that 
was administered during the process of childbirth. The main 
outcome of interest was the occurrence of autism spectrum 
disorders, diagnosed using standardized diagnostic criteria 
such as DSM-5, ICD-9, or ICD-10.

Two independent reviewers (K.D., M.S.) screened 
titles and abstracts to identify potentially eligible stud-
ies, and the full-text articles were assessed for eligibility 
based on predefined criteria. Discrepancies were resolved 
by a third reviewer (K.A.). Data extraction included study 
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characteristics, patient demographics, individual study defi-
nitions of ASD, and the primary outcome of the prevalence 
of ASD diagnosis. The data extraction was performed using 
a standardized form.

From the extracted data, unadjusted relative risks reported 
in eligible studies were used to calculate the pooled rela-
tive risk with a 95% confidence interval (CI) by a pair-wise 
meta-analysis with random effects. Heterogeneity was exam-
ined using the I2 statistic. The extracted data were inputted 
into the software, ReviewManager (Review Manager 2020; 
Copenhagen, Denmark), which allowed for the meta-analy-
sis of the data [5]. The software computed the relative risks 
which were used for further calculations. The population 
attributable fraction (PAF) was also calculated using the 
pooled relative risk that was initially determined [6, 7].

Results

A total of 188 records were identified through the initial 
database search. After conducting title and abstract screen-
ing and assessing for eligibility with the inclusion and exclu-
sion criteria, 9 studies met the inclusion criteria and were 
included in the analysis. The evaluation of the studies is 
demonstrated in the PRISMA flow diagram (online supple-
ment 2).

The nine included studies were conducted across various 
geographic regions, including North America and Europe 
[8–16]. All the studies were published within the past 5 
years, reflecting recent interest in the potential association 
between LNA and ASD. Most of the studies used ICD-9 
or ICD-10 for defining autism spectrum disorders. One 
study used the Autism Diagnostic Observation Schedule 
and Autism Diagnostic Interview-Revised to define the out-
come of interest [11]. Two studies by the same author had 

overlapping study participants; however, the results were 
published separately [13, 14]. The most recent study was 
included and used for further analysis [14].

The incidence rate was between 0.3% and 2.5% (Fig. 1). 
The pooled risk ratio was 1.17 (95% CI 1.06–1.30). The 
heterogeneity calculated using the I2 statistic was 97%. The 
population attributable fraction was 5.9% (95% CI 1.9–10.0).

Discussion

The potential association between LNA and the risk of the 
offspring developing ASD has been a topic of interest among 
healthcare providers and parents. The objective of this 
research letter was to conduct a thorough literature search to 
locate population-based studies that examined the relation-
ship between LNA and ASD and perform a pair-wise meta-
analysis to demonstrate the pooled risk of the association.

There are two main conclusions that can be drawn from 
the evidence. First, the pooled risk ratio suggests that there is 
a slightly increased likelihood of offspring exposed to labor 
epidural analgesia to develop autism spectrum disorders. 
Second, the population attributable fraction shows that the 
risk of developing ASD would be reduced by a limited pro-
portion if women did not receive labor epidural analgesia.

It is critical to consider the methodological limitations when 
evaluating the current findings. First, the accuracy of exposure 
assessment was variable as many studies did not report details 
regarding the duration or dose of analgesia provided. Second, 
a high heterogeneity was calculated due to various risks of the 
association observed among eligible studies. The genetic risk 
and other number of environmental factors could explain the 
heterogeneity among the studies. Another limitation is that the 
included studies did not assess genetic risk factors for autism 
spectrum disorders which may lead to an overinflated PAF. 
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Fig. 1   Forest plot of the incidence of the development of autism spectrum disorders in exposed and unexposed children to labor neuraxial anal-
gesia (LNA)
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The five studies suggested the possibility of misclassification 
of ASD or LEA due to misidentification, and the four other 
studies suggested the possibility of residual confounding due 
to unmeasured covariates as the limitations of the study. Lastly, 
the analysis employed crude ratios instead of adjusted ratios, 
resulting in the potential for confounding variables to affect 
the association that was determined.

In conclusion, the evidence presented in this study does not 
provide a clear basis for altering clinical practice. While the 
evidence may be limited by its weaknesses, the findings con-
tribute to the ongoing conversation of the potential association. 
It is critical to analyze the evidence examining the relationship 
between neuraxial analgesia and ASD to ensure that expectant 
mothers are aware of the risks and benefits with the proce-
dure. The use of epidural analgesia during labor continues to 
be a crucial technique for reducing pain and supporting the 
health of the mother during childbirth [17, 18], and clinicians 
should continue to make well-informed decisions regarding its 
use. We recommend that anesthesiologists continue to make 
informed decisions supported by evidence-demonstrated risks 
and benefits. Future research should include rigorous exposure 
assessment and the evaluation of other non-genetic risk factors, 
such as advanced maternal age and gestational hypertension, to 
ultimately compare the effect of various risk factors in devel-
oping ASD at population level.
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tary material available at https://​doi.​org/​10.​1007/​s00540-​024-​03343-3.
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