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Trump, Paracetamol, and Autism
Causal Lessons from Pregnancy Drug Safety Research
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DRUG SAFETY IN PREGNANCY

Pregnant individuals are often excluded from drug trials.

When a drug comes to market, it is often unclear if the drug is safe during pregnancy.

• However, many pregnant individuals require medication (>60% in Nordics).

Pregnant individuals and clinicians often must balance multiple risks.

• Both maternal and fetal health must be considered.
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PREGNANCY PHARMACOEPIDEMIOLOGY

Safety data typically comes from observational studies, where individuals using a drug are 

followed up and compared to those who do not use the drug.

• This discipline is sometimes referred to as pregnancy pharmacoepidemiology.

To claim that a drug has a causal effect (either negative or positive), there should be no 

other explanation for a difference in outcomes between users and non-users.

• Drug users are often very different from non-users.
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TRUMP: PARACETAMOL IN PREGNANCY CAUSES AUTISM
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PARACETAMOL (‘ACETAMINOPHEN’)
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AU Passata Bold ”THE TRUMP EFFECT”
THE BARBRA STREISAND EFFECT OF SCIENCE
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LET’S TAKE A STEP BACK
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CONTEXT

Acetaminophen (paracetamol) is commonly used to manage pain and fever during 

pregnancy.

Considered to pose minimal risk during pregnancy.

• EMA; FDA; ENTIS; ACOG, SFOG, NHS, etc.

Other therapeutics are typically not an option.

• (High dose) aspirin/NSAIDs contraindicated due to bleeding & kidney development.

• Opiates are known to be teratogenic.
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SCIENTIFIC DEBATE
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Exposure: Maternal self-reported consumption at antenatal visits (1995-) or dispensations 

of prescriptions (2005-).

Outcome: Autism, ADHD or intellectual disability in the National Patient Register.

Model: Time-to-event (Cox regression).
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ANY ACETAMINOPHEN IN PREGNANCY

Self-reported acetaminophen consumption or prescription dispensation 

(Nexposed=132,681)

Exposed cases Hazard ratioa 95% CI P-value

Autism 3,988 (3.0) 1.11 1.08-1.14 <0.001

ADHD 8,593 (6.5) 1.13 1.27-1.15 <0.001

Intellectual disability 1,382 (1.0) 1.18 1.12-1.23 <0.001

aAdjusted for birth year, sex and other analgesic use.
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DISPENSED DOSE (2005-)
Hazard ratioa 95% CI P-value

Autism

Low dose (<166 mg/day) 1.33 1.20-1.48 <0.001

Medium Dose (166-429 mg/day) 1.52 1.41-1.64 <0.001

High Dose (≥430 mg/day) 1.87 1.71-2.06 <0.001

ADHD

Low dose (<166 mg/day) 1.46 1.36-1.57 <0.001

Medium Dose (166-429 mg/day) 1.75 1.65-1.85 <0.001

High Dose (≥430 mg/day) 1.97 1.83-2.11 <0.001

Intellectual disability

Low dose (<166 mg/day) 1.34 1.14-1.58 <0.001

Medium Dose (166-429 mg/day) 1.47 1.30-1.66 <0.001

High Dose (≥430 mg/day) 1.92 1.65-2.22 <0.001

aAdjusted for birth year and sex.
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EVERYTHING CORRELATES IN OBSERVATIONAL STUDIES

One view of the value of epidemiology. 
Davey Smith G, Ebrahim S. Epidemiology - is it time to call it a day? Int J Epidemiol. 2001;30(1):1-11



POSTDOCTORAL FELLOW IN STATISTICAL GENETICS AND PRECISION PSYCHIATRY24 NOVEMBER 2025
DEPART MEN T OF BIOMEDICINE

AARHUS

UNIVERSITY
DEPART MEN T OF BIOMEDICINE

AARHUS

UNIVERSITY
VIKTOR H. AHLQVIST

DEPART MEN T OF BIOMEDICINE

AARHUS

UNIVERSITY

Overskrift to linjer 

ændr 2. linje til

AU Passata Bold

Overskrift to linjer 

ændr 2. linje til

AU Passata Bold

Overskrift to linjer 

ændr 2. linje til

AU Passata Bold

WHO USES ACETAMINOPHEN?

Acetaminophen exposure was more common among children born to birthing parents 

with:

• indications for acetaminophen (infections, fevers, etc.).

• co-prescription of related therapeutics.

• lower socioeconomic position.

• higher early pregnancy body mass index.

• who smoked during pregnancy.

• diagnoses of any psychiatric conditions & neurodevelopmental disorders.
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ANY ACETAMINOPHEN IN PREGNANCY

Minor adjustmenta Full adjustmentb

Hazard ratio 95% CI P-value Hazard ratio 95% CI P-value

Autism 1.11 1.08-1.14 <0.001 1.05 1.02-1.08 <0.001

ADHD 1.13 1.27-1.15 <0.001 1.07 1.05-1.10 <0.001

Intellectual disability 1.18 1.12-1.23 <0.001 1.05 1.00-1.10 0.05

aAdjusted for birth cohort; child sex; other analgesics (aspirin, other NSAIDs, opioids, antimigraine)

bSame as above, but also; birthing parent’s diagnoses of migraine, chronic pain, infections, fevers, 

rheumatoid arthritis, and headaches; calendar period of delivery; parity; age at delivery (linear and cubic 

term); country of birth; residential region; cohabitation at delivery; early pregnancy body mass index; 

smoking status; diagnosis of autism, ADHD, and intellectual disability; history of psychiatric conditions and 

prescription use of psycholeptics, antidepressants, and antiseizure medication; health care visits in the year 

before pregnancy and an inadequate number of antenatal visits; and the highest household education and 

disposable income.
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ANY ACETAMINOPHEN IN PREGNANCY

Minor adjustmenta Full adjustmentb

Hazard ratio 95% CI P-value Hazard ratio 95% CI P-value

Autism 1.11 1.08-1.14 <0.001 1.05 1.02-1.08 <0.001

ADHD 1.13 1.27-1.15 <0.001 1.07 1.05-1.10 <0.001

Intellectual disability 1.18 1.12-1.23 <0.001 1.05 1.00-1.10 0.05

aAdjusted for birth cohort; child sex; other analgesics (aspirin, other NSAIDs, opioids, antimigraine)

bSame as above, but also; birthing parent’s diagnoses of migraine, chronic pain, infections, fevers, 

rheumatoid arthritis, and headaches; calendar period of delivery; parity; age at delivery (linear and cubic 

term); country of birth; residential region; cohabitation at delivery; early pregnancy body mass index; 

smoking status; diagnosis of autism, ADHD, and intellectual disability; history of psychiatric conditions and 

prescription use of psycholeptics, antidepressants, and antiseizure medication; health care visits in the year 

before pregnancy and an inadequate number of antenatal visits; and the highest household education and 

disposable income.
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AU Passata Bold DISPENSED DOSE (2005-)
Minor adjustmenta Full adjustmentb

Hazard ratioa 95% CI Hazard ratioa 95% CI

Autism

Low dose (<166 mg/day) 1.33 1.20-1.48 1.01 0.91-1.12

Medium Dose (166-429 mg/day) 1.52 1.41-1.64 1.11 1.03-1.20

High Dose (≥430 mg/day) 1.87 1.71-2.06 1.10 1.00-1.22

ADHD

Low dose (<166 mg/day) 1.46 1.36-1.57 1.14 1.06-1.23

Medium Dose (166-429 mg/day) 1.75 1.65-1.85 1.25 1.18-1.33

High Dose (≥430 mg/day) 1.97 1.83-2.11 1.17 1.08-1.27

Intellectual disability

Low dose (<166 mg/day) 1.34 1.14-1.58 0.98 0.83-1.16

Medium Dose (166-429 mg/day) 1.47 1.30-1.66 1.06 0.93-1.20

High Dose (≥430 mg/day) 1.92 1.65-2.22 1.12 0.96-1.31
aAdjusted for birth cohort; child sex.

bSame as above, but also; other analgesics (aspirin, other NSAIDs, opioids, antimigraine), birthing parent’s diagnoses of migraine, chronic pain, inf ections, 

fevers, rheumatoid arthritis, and headaches; calendar period of delivery; parity; age at delivery (linear and cubic term); co untry of birth; residential region; 

cohabitation at delivery; early pregnancy body mass index; smoking status; diagnosis of autism, ADHD, and intellectual disabi lity; history of psychiatric 

conditions and prescription use of psycholeptics, antidepressants, and antiseizure medication; health care visits in the year before pregnancy and an 

inadequate number of antenatal visits; and the highest household education and disposable income.
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CONFOUNDERS – OUR BEST ATTEMPT?

We typically only control for confounders that we observe and deem important –

everything else we just “hope” is balanced enough.

• In epidemiology, we say that we suffer from confounding if we have not eliminated 

imbalances.

Common to match on:

• Sex, birth year, country of birth

civil status, residential type, 

disposable income and social status.

Charles III

Male

Born in 1948

Raised in the UK

Married Twice

Lives in a castle

Wealthy and Famous

Former Prince

(of UK)

Ozzy Osbourne 

Male

Born in 1948

Raised in the UK

Married Twice

Lives in a castle

Wealthy and Famous

Former Prince

(of darkness)
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CONTROLLING FOR THE UNOBSERVABLE

Families' structures offer a unique opportunity.

• Comparing them can account for all unobserved factors they share (genes & environment).

• We can typically assume that they share a large (or some) part of the unobserved 

environmental confounders.

The principal idea: family members are more similar in unobserved (inc. unobservable and 

unknown) characteristics than two people in the general population. They, therefore, are more 

“exchangeable” than two people out of the general population.

• This idea is the strength of family-designs.
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ANY ACETAMINOPHEN IN PREGNANCY
Full adjustmenta Full sibling comparisonb

Hazard ratioa 95% CI P-value Hazard ratioa 95% CI P-value

Autism 1.05 1.02-1.08 <0.001 0.98 0.93-1.04 0.59

ADHD 1.07 1.05-1.10 <0.001 0.98 0.94-1.02 0.30

Intellectual disability 1.05 1.00-1.10 0.05 1.01 0.92-1.10 0.87

aAdjusted for birth cohort; child sex; other analgesics (aspirin, other NSAIDs, opioids, antimigraine); birthing 

parent’s diagnoses of migraine, chronic pain, infections, fevers, rheumatoid arthritis, and headaches; 

calendar period of delivery; parity; age at delivery (linear and cubic term); country of birth; residential 

region; cohabitation at delivery; early pregnancy body mass index; smoking status; diagnosis of autism, 

ADHD, and intellectual disability; history of psychiatric conditions and prescription use of psycholeptics, 

antidepressants, and antiseizure medication; health care visits in the year before pregnancy and an 

inadequate number of antenatal visits; and the highest household education and disposable income.

bSame as above, but excluding birthing parent’s birth country, psychiatric history, and diagnosis autism, 

ADHD, and intellectual disability.
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ANY ACETAMINOPHEN IN PREGNANCY
Full adjustmenta Full sibling comparisonb

Hazard ratioa 95% CI P-value Hazard ratioa 95% CI P-value

Autism 1.05 1.02-1.08 <0.001 0.98 0.93-1.04 0.59

ADHD 1.07 1.05-1.10 <0.001 0.98 0.94-1.02 0.30

Intellectual disability 1.05 1.00-1.10 0.05 1.01 0.92-1.10 0.87

aAdjusted for birth cohort; child sex; other analgesics (aspirin, other NSAIDs, opioids, antimigraine); birthing 

parent’s diagnoses of migraine, chronic pain, infections, fevers, rheumatoid arthritis, and headaches; 

calendar period of delivery; parity; age at delivery (linear and cubic term); country of birth; residential 

region; cohabitation at delivery; early pregnancy body mass index; smoking status; diagnosis of autism, 

ADHD, and intellectual disability; history of psychiatric conditions and prescription use of psycholeptics, 

antidepressants, and antiseizure medication; health care visits in the year before pregnancy and an 

inadequate number of antenatal visits; and the highest household education and disposable income.

bSame as above, but excluding birthing parent’s birth country, psychiatric history, and diagnosis autism, 

ADHD, and intellectual disability.
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DISPENSED DOSE (2005-)
Minor adjustmenta Full sibling comparisonb

Hazard ratioa 95% CI P-value Hazard ratioa 95% CI P-value

Autism

Low dose (<166 mg/day) 1.33 1.20-1.48 <0.001 0.85 0.67-1.07 0.17

Medium Dose (166-429 mg/day) 1.52 1.41-1.64 <0.001 0.96 0.79-1.16 0.64

High Dose (≥430 mg/day) 1.87 1.71-2.06 <0.001 0.88 0.68-1.14 0.33

ADHD

Low dose (<166 mg/day) 1.46 1.36-1.57 <0.001 1.01 0.84-1.21 0.94

Medium Dose (166-429 mg/day) 1.75 1.65-1.85 <0.001 1.02 0.88-1.18 0.81

High Dose (≥430 mg/day) 1.97 1.83-2.11 <0.001 0.98 0.79-1.21 0.83

Intellectual disability

Low dose (<166 mg/day) 1.34 1.14-1.58 <0.001 0.87 0.60-1.24 0.43

Medium Dose (166-429 mg/day) 1.47 1.30-1.66 <0.001 0.97 0.74-1.27 0.82

High Dose (≥430 mg/day) 1.92 1.65-2.22 <0.001 0.93 0.63-1.38 0.73

aAdjusted for birth year and sex.
bAll covariates with discordance patterns.
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DISPENSED DOSE (2005-)
Minor adjustmenta Full sibling comparisonb

Hazard ratioa 95% CI P-value Hazard ratioa 95% CI P-value

Autism

Low dose (<166 mg/day) 1.33 1.20-1.48 <0.001 0.85 0.67-1.07 0.17

Medium Dose (166-429 mg/day) 1.52 1.41-1.64 <0.001 0.96 0.79-1.16 0.64

High Dose (≥430 mg/day) 1.87 1.71-2.06 <0.001 0.88 0.68-1.14 0.33

ADHD

Low dose (<166 mg/day) 1.46 1.36-1.57 <0.001 1.01 0.84-1.21 0.94

Medium Dose (166-429 mg/day) 1.75 1.65-1.85 <0.001 1.02 0.88-1.18 0.81

High Dose (≥430 mg/day) 1.97 1.83-2.11 <0.001 0.98 0.79-1.21 0.83

Intellectual disability

Low dose (<166 mg/day) 1.34 1.14-1.58 <0.001 0.87 0.60-1.24 0.43

Medium Dose (166-429 mg/day) 1.47 1.30-1.66 <0.001 0.97 0.74-1.27 0.82

High Dose (≥430 mg/day) 1.92 1.65-2.22 <0.001 0.93 0.63-1.38 0.73

aAdjusted for birth year and sex.
bAll covariates with discordance patterns.
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DISPENSED DOSE (2005-)
Minor adjustmenta Full sibling comparisonb

Hazard ratioa 95% CI P-value Hazard ratioa 95% CI P-value

Autism

Low dose (<166 mg/day) 1.33 1.20-1.48 <0.001 0.85 0.67-1.07 0.17

Medium Dose (166-429 mg/day) 1.52 1.41-1.64 <0.001 0.96 0.79-1.16 0.64

High Dose (≥430 mg/day) 1.87 1.71-2.06 <0.001 0.88 0.68-1.14 0.33

ADHD

Low dose (<166 mg/day) 1.46 1.36-1.57 <0.001 1.01 0.84-1.21 0.94

Medium Dose (166-429 mg/day) 1.75 1.65-1.85 <0.001 1.02 0.88-1.18 0.81

High Dose (≥430 mg/day) 1.97 1.83-2.11 <0.001 0.98 0.79-1.21 0.83

Intellectual disability

Low dose (<166 mg/day) 1.34 1.14-1.58 0.00 0.87 0.60-1.24 0.43

Medium Dose (166-429 mg/day) 1.47 1.30-1.66 <0.001 0.97 0.74-1.27 0.82

High Dose (≥430 mg/day) 1.92 1.65-2.22 <0.001 0.93 0.63-1.38 0.73

aAdjusted for birth year and sex.
bAll covariates with discordance patterns.



POSTDOCTORAL FELLOW IN STATISTICAL GENETICS AND PRECISION PSYCHIATRY24 NOVEMBER 2025
DEPART MEN T OF BIOMEDICINE

AARHUS

UNIVERSITY
DEPART MEN T OF BIOMEDICINE

AARHUS

UNIVERSITY
VIKTOR H. AHLQVIST

DEPART MEN T OF BIOMEDICINE

AARHUS

UNIVERSITY

Overskrift to linjer 

ændr 2. linje til

AU Passata Bold

Overskrift to linjer 

ændr 2. linje til

AU Passata Bold

Overskrift to linjer 

ændr 2. linje til

AU Passata Bold



POSTDOCTORAL FELLOW IN STATISTICAL GENETICS AND PRECISION PSYCHIATRY24 NOVEMBER 2025
DEPART MEN T OF BIOMEDICINE

AARHUS

UNIVERSITY
DEPART MEN T OF BIOMEDICINE

AARHUS

UNIVERSITY
VIKTOR H. AHLQVIST

DEPART MEN T OF BIOMEDICINE

AARHUS

UNIVERSITY

Overskrift to linjer 

ændr 2. linje til

AU Passata Bold

Overskrift to linjer 

ændr 2. linje til

AU Passata Bold

Overskrift to linjer 

ændr 2. linje til

AU Passata Bold

”THE HARVARD DEAN SAYS IT’S CAUSAL!”
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WELL…
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CONCLUSIONS

Paracetamol use in pregnancy is not associated with autism once 

confounders are appropriately accounted for.

• Our findings have since been independently replicated in Japan, where the 

prevalence of paracetamol use is substantially higher (approximately 40%).
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CONCLUSIONS

Paracetamol use in pregnancy is not associated with autism once 

confounders are appropriately accounted for.

• Our findings have since been independently replicated in Japan, where the 

prevalence of paracetamol use is substantially higher (approximately 40%).

This ‘debacle’ underscores the need for more robust approaches and 

greater coordinated efforts in the pregnancy drug-safety field.

• Emerging methods in computation, omics, and causal inference hold substantial 

promise for advancing this area of research.
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