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Abstract
Acetaminophen has long been considered safe to use during pregnancy. A growing
body of cohort studies and meta-analyses has explored the potential associa-
tion between prenatal acetaminophen use and neurodevelopmental outcomes in
children. Although some studies report modestly increased risks of neurodevelop-
mental disorders in children exposed to acetaminophen prenatally, these findings
must be interpreted with caution, given the inherent limitations of observational
studies that may significantly affect the validity of the observed associations. While
advanced statistical methods can help reduce bias, they cannot fully account for
unmeasured or familial confounding. The Society forMaternal-FetalMedicine con-
tinues to advise that acetaminophen is the recommended first-line medication for
the treatment of pain and fever during pregnancy.
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1 INTRODUCTION

Acetaminophen is an over-the-counter medication com-
monly used during pregnancy for themanagement of fever
and pain [1]. Untreated fever during pregnancy, especially
during the first trimester, poses risks to the fetus [2–4],
anduntreated pain negatively impactsmaternalwell-being
[5–10]. Large surveys have reported that up to 65% of preg-
nant individuals use acetaminophen at some time during
their pregnancy, with headache and fever being the most
common indications [6].
Some observational studies have reported an associa-

tion between acetaminophen use during pregnancy and
increased risk for adverse neurodevelopmental outcomes,
such as attention deficit hyperactivity disorder (ADHD)
and autism spectrum disorder (ASD) in offspring. In 2015,
the United States Food and Drug Administration (FDA)
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released a statement advising that “the weight of evidence
is inconclusive regarding a possible connection between
acetaminophen use in pregnancy and ADHD in children.”
[7]
The Society for Maternal-Fetal Medicine (SMFM)

affirmed in 2017 that acetaminophen is considered safe
for use during pregnancy [8]. Since the FDA and SMFM
statements were published, more research has been
completed, and additional scrutiny has been placed
on the potential risks of acetaminophen use during
pregnancy. While SMFM’s recommendations remain
unchanged, the reinvigorated discussion in scientific
journals and popular media merits an updated statement.
This guidance summarizes what is known about prenatal
acetaminophen use and neurodevelopmental outcomes in
offspring to aid clinicians and patients in shared decision-
making.
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2 ORIENTATION TO THE EVIDENCE
AND EXISTING RESEARCH

Several categories of observational research studies
have explored potential associations between prenatal
acetaminophen exposure and neurodevelopmental out-
comes. (See Supporting Information, Table 1, for study
details.) These include large prospective cohort and
case-control studies that compare neurodevelopmental
outcomes in children who were or were not exposed to
acetaminophen during pregnancy; sibling comparison and
genetically-informed analyses that assess whether famil-
ial, genetic, or environmental factors explain observed
associations; and biomarker-based studies that quantify
acetaminophen or its metabolites in cord blood, maternal
blood, or maternal urine. In addition, multiple systematic
reviews and meta-analyses have pooled data from these
observational studies to generate summary estimates.
(See Supporting Information, Table 2, for meta-analysis
details.)
Drawing firm conclusions from the published data

requires considering how accurately each study ascer-
tained exposure to acetaminophen; defined and identified
adverse neurodevelopmental outcomes; and statistically
adjusted for key confounders, including the indication for
acetaminophen use (e.g., pain, fever), othermaternal char-
acteristics, and shared familial or genetic predispositions.
In this Statement, we summarize the findings from major
studies and discuss the strengths and limitations of the
overall evidence base. (See the Supporting Information,
Search Strategy, for details on study inclusion.)

2.1 Population-based prospective cohort
and case-control studies

Dozens of prospective cohort and nested case-control stud-
ies, mainly from North America, Europe, and Asia, have
evaluated associations between acetaminophen exposure
and neurodevelopmental outcomes in offspring (see Table
S1). These studies generally report small to modest effect
estimates for adverse neurobehavioral outcomes, includ-
ing ADHD; ASD; and related cognitive, behavioral, or
executive function deficits. Across this body of work,
several methodological patterns and limitations exist.

2.1.1 Heterogeneity of outcome
ascertainment and measurement tools

In the published literature, neurodevelopmental outcomes
have been variably assessed using parent-reported behav-
ioral checklists, standardized psychometric instruments,
or clinician-verified registry diagnoses. While registry data

provide diagnostic specificity, they may under-ascertain
milder and subthreshold phenotypes. Conversely, parental
questionnaires are sensitive to reporting bias and social
context. The resulting heterogeneity in outcome ascertain-
ment amplifies between-study variability and complicates
meta-analytic synthesis.

2.1.2 Confounding by indication and
maternal illness

The conditions treated with acetaminophen (e.g., fever,
migraine, musculoskeletal pain) may independently influ-
ence fetal neurodevelopment through inflammatory or
metabolic pathways [9, 10]. Althoughmost analyses adjust
for maternal fever, infection, and psychiatric comorbidity,
these variables are often self-reported, incompletely mea-
sured, or temporallymisalignedwithmedication exposure.
Statistical adjustment typically attenuates but rarely elim-
inates the observed associations, suggesting that residual
confounding (i.e., confounding that remains even after
adjusting for measured variables) likely contributes to the
remaining association.

2.1.3 Misclassification of exposure and its
directionality

Most available studies rely on maternal recall of
acetaminophen use during pregnancy, often collected
postpartum, through structured questionnaires or inter-
views. This approach introduces potential exposure
misclassification, in which participants may inaccurately
recall medications taken many months earlier. Moreover,
few studies capture dose, frequency, or timing of use with
sufficient precision to permit detailed dose-response or
critical window analyses. As a result, exposure assessment
is often coarse, limiting causal inference and compa-
rability across cohorts. This shortcoming leads to both
non-differential misclassification—in which errors in
measuring acetaminophen use or diagnoses of ADHD
or ASD occur similarly across groups and are unrelated
to true disease or exposure, typically biasing estimates
toward the null—and differential misclassification—in
which recall differs by ADHD or ASD status, potentially
inflating associations if those with affected children
remember exposures more accurately.

2.1.4 Inconsistent diagnostic criteria for
neurodevelopmental outcomes over time

The diagnostic criteria for ASD [11, 12] and ADHD
[13, 14] have substantially evolved over recent decades,
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transitioning from narrow categorical diagnoses under
the Diagnostic and Statistical Manual of Mental Disor-
ders (DSM), 3rd edition [15], and DSM-IV [16, 17] to
broader spectrums under DSM-5 [18] and the Interna-
tional Classification of Diseases, 11th revision [19]. Such
definitional shifts complicate temporal and cross-study
comparisons.

2.1.5 Small effect sizes and residual
uncertainty

Even when statistically significant, the absolute risk
increases for ADHD or ASD associated with reported
prenatal acetaminophen use are small. In epidemiologic
terms, such modest increases can result from unmeasured
or poorly measured cofounding, exposure misclassifica-
tion, or selection bias. Disentangling genuine pharma-
cologic effects from correlated familial, behavioral, or
environmental factors, therefore, remains challenging.

2.2 Cohort studies employing sibling
comparison and genetically informed
designs

To address residual confounding by shared familial
factors (e.g., genetics, socioeconomic status, parental
psychopathology), some cohort studies have employed
sibling comparison and genetically informed/negative-
control cohort designs. These approaches compare
siblings discordant for prenatal acetaminophen exposure
or adjust for parental polygenic risk scores. Within-
family (sibling-comparison) analyses generally find
no association with acetaminophen use and neurode-
velopment outcomes, suggesting that shared familial
factors, rather than acetaminophen itself, may account
for the observed associations. This interpretation is
supported by the well-established familial contribu-
tions to neurobehavioral disorders such as ADHD and
ASD [20, 21].
Similarly, genetically informed cohort studies incor-

porating parental polygenic risk scores for ADHD and
ASD suggest that parental genetic factors may con-
tribute to observed associations between reported prenatal
acetaminophen use and neurodevelopmental outcomes.
While some studies have examined this question, none
have incorporated both maternal and child ADHD or ASD
polygenic risk scores within the same analytic model of
acetaminophen exposure and neurodevelopmental out-
comes to conclusively show that genetic factors explain the
observed associations.

2.3 Observational biomarker studies

Biomarkers of acetaminophen exposure in maternal
plasma, maternal urine, cord blood, and meconium have
also been explored. Most biomarker studies have relied
on a single sample. Because acetaminophen has an elim-
ination half-life of 2–3 h in adults [22, 23], detectable
concentrations reflect recent use (within the past 24–48 h).
Additionally, acetaminophen is commonly administered
during labor and postpartum, and the prevalence of mea-
surable exposure approaches universality in many popu-
lations. Temporal misclassification is therefore inevitable,
and total fetal exposure over the course of the pregnancy
cannot be calculated. These limitations underscore that
biomarker-based evidence, though novel in its method
of quantifying exposure, cannot by itself establish tem-
porally specific or dose-dependent associations between
maternal acetaminophen use and offspring neurodevelop-
ment. Additionally, variation in the reported prevalence of
unchanged acetaminophen in cord blood within the same
study cohort also raises questions about this emerging
methodology [24, 25].

2.4 Systematic reviews and
meta-analyses

Meta-analyses can enhance statistical power and yield
more precise estimates of risk than individual studies,
making them indispensable tools for evidence synthesis.
Their validity, however, depends heavily on the quality,
consistency, andmethodological rigor of the included stud-
ies. Between 2018 and 2025, several meta-analyses eval-
uated the relationship between prenatal acetaminophen
exposure and adverse neurodevelopmental outcomes, col-
lectively providing a framework for interpreting a hetero-
geneous body of evidence. For clinicians and policymak-
ers, these analyses are particularly valuable because they
aggregate findings across diverse populations and study
designs, enabling a more balanced assessment of poten-
tial risks versus benefits. In the context of widespread
acetaminophenuse during pregnancy, relying on this high-
level analysis helps ensure that guidelines are grounded
in the best available data, mitigating overreliance on iso-
lated studies that may be underpowered, confounded, or
inconsistent.
Collectively, meta-analyses demonstrate small

and inconsistent associations between prenatal
acetaminophen use and neurodevelopmental outcomes.
Across pooled analyses, relative risks average 1.2–1.3 for
ADHD and 1.1–1.2 for ASD (see Table S2). These modest
associations are accompanied by moderate-to-substantial
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heterogeneity and persistent residual confounding, par-
ticularly by maternal illness, fever, infection, and genetic
predisposition. These findings emphasize the broader
limitations of meta-analyses, which remain constrained
by the methodological weaknesses of the included studies.
Imprecise assessment of acetaminophen exposure, poorly
defined neurodevelopmental outcomes, and incomplete
control for confounding variables in the primary studies
limit the ability to draw firm conclusions from these
meta-analyses. Additionally, meta-analysis authors have
observed that sibling-comparison studies have yielded
null associations, suggesting that familial and genetic
confounding likely account for much of the observed
associations reported in individual studies. Overall, while
meta-analyses provide a quantitative summary, they do not
establish a causal relationship between acetaminophen
use in pregnancy and neurodevelopmental outcomes.
The available data do not support changes to clinical
practice.

3 TRANSLATING EVIDENCE INTO
CLINICAL PRACTICE

Taken together, the diverse study designs in the published
literature highlight the inherent difficulty in establish-
ing a definitive link between prenatal acetaminophen
use and neurodevelopmental outcomes. Current evidence
does not support a causal relationship between mater-
nal acetaminophen exposure and ADHD, ASD, or other
adverse neurodevelopmental outcomes. Untreated mater-
nal fever carries well-documented risks for the fetus,
especially in the first trimester [2, 4, 26–28], and can
be a sign of serious maternal health problems at any
time during pregnancy [29]. Moreover, large cohort stud-
ies have reported associations between maternal fever
and an increased risk of neurodevelopmental outcomes
[9]. Treating pain and fever during pregnancy is impor-
tant to promote overall maternal well-being [5, 30, 31].
Common alternative medications for fever and pain dur-
ing pregnancy (e.g., nonsteroidal anti-inflammatory drugs,
opioids) carry additional risks, and their use is often lim-
ited depending on the clinical circumstances [32]. Given
the established benefits of treating fever and pain in preg-
nancy, SMFM continues to recommend acetaminophen as
the first-line analgesic and antipyretic in pregnancy.

4 COUNSELING AND SHARED
DECISION-MAKING

Clinicians should contextualize the small relative risks
reported in observational studies against the well-

established safety and efficacy profile of acetaminophen
for both the pregnant person and fetus. Key counseling
messages include the following:

∙ The absolute risk of neurodevelopmental disorders asso-
ciated with acetaminophen use is low across the pub-
lished studies. The vast majority of exposed children
did not develop ASD or ADHD, and most individuals
who use acetaminophen in pregnancy will not have
children with neurodevelopmental disorders. There are
significant limitations of the current evidence base, and
reported associations do not establish causality.

∙ A pregnant patient’s unique medical history can inde-
pendently influence fetal neurodevelopment.

∙ It is important to treat maternal fever and pain dur-
ing pregnancy. Untreated maternal fever in the first
trimester is a known teratogen linked to congeni-
tal anomalies and miscarriage. Maternal fever dur-
ing labor is also associated with poor neonatal out-
comes, including low Apgar scores, sepsis, neonatal
intensive care unit admission, and hypoxic-ischemic
encephalopathy [33]. Patients should consult their med-
ical provider about concerning fevers at any time during
pregnancy.

∙ Acetaminophen remains the first-line antipyretic and
analgesic in pregnancy because alternatives such as non-
steroidal anti-inflammatories may increase the risks of
fetal renal impairment, premature closure of the duc-
tus arteriosus, oligohydramnios, andmaternal bleeding,
and opioids are associated with neonatal abstinence
syndrome, addiction, and sedation.

∙ As with all medications taken during pregnancy,
patients should use the lowest effective dose of
acetaminophen for the shortest duration necessary.

∙ Patients should carefully check medication labels and
be aware that many combination and multi-ingredient
products (e.g., cold and flu medications) contain
acetaminophen. Patients who take a combination
product containing acetaminophen plus standard
acetaminophen may unknowingly exceed the maxi-
mum recommended daily dose (generally 4000 mg/day
for healthy adults).

∙ In conjunction with acetaminophen use, nonpharma-
cologic measures such as rest, hydration, and physical
therapy may also be appropriate for managing pain
during pregnancy.

Ultimately, providers should give patients information
regarding the current evidence available on both the use
of acetaminophen in pregnancy and the risks of not treat-
ing the condition forwhich acetaminophenwould be used.
The available evidence base continues to support the safety
of maternal acetaminophen use during pregnancy.
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5 CONCLUSION

This SMFM Statement is based on a comprehensive
review of the available evidence regarding acetaminophen
use during pregnancy. Although some studies have
reported associations between maternal acetaminophen
use and adverse neurodevelopmental outcomes in off-
spring, methodological limitations preclude conclusions
about causality, and the biological mechanism for such
an effect remains unestablished. Future research should
incorporate parental psychiatric and neurobehavioral
diagnoses to better account for heritable risk factors.
SMFM continues to advise that acetaminophen is the rec-
ommended first-line medication for the treatment of pain
and fever during pregnancy.
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