
01 /  CL INICAL QUESTION Evidence appraisal

This study informs biology, not an individual baby's prognosis

Prenatal stress, the placenta, and the developing brain

MOUSE EXPERIMENTS

Placental and fetal-brain gene expression

HUMAN ASSOCIATIONS

20 placentas collected after birth

A critical appraisal for maternal-fetal medicine counseling.
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01 /  CL INICAL QUESTION Evidence appraisal

A worried patient's first question is often: “Did I hurt my baby?”

FICTIONAL PATIENT SCENARIO

“I had a terrible week. Did I hurt my baby?”

“This paper cannot tell us that your stress harmed your baby. Let’s talk about how you are doing.”
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01 /  CL INICAL QUESTION Evidence appraisal

Read the headline through three questions

Sources R1 R2 R3 OpenMFM · 03 / 38

0 1

Who?
Species, exposure, and independent
samples

0 2

What?
Measured endpoints versus inferred
outcomes

0 3

So what?
Care decisions supported by the evidence

→ →

https://doi.org/10.1038/s41380-026-03914-8
https://wexnermedical.osu.edu/mediaroom/pressreleaselisting/placenta-stress-mmr
https://neurosciencenews.com/prenatal-stress-alters-the-placenta-to-shape-fetal-brain-development/


01 /  CL INICAL QUESTION Evidence appraisal

News coverage compresses several different levels of evidence

NEWS-LEVEL IMPLICATION WHAT WAS MEASURED WHAT WE CAN CONCLUDE

Stress changes the fetal brain Mouse fetal-brain RNA A mechanistic signal in this model

Confirmed in humans Human placental RNA associations Exploratory cross-species overlap

A pathway to prevention No treatment trial A question for future research
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02 /  STUDY DESIGN Evidence appraisal

The placenta is an active interface between maternal and fetal physiology

Conceptual pathway: the placental mediation step remains a hypothesis.
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0 1

Maternal environment
Stress-related immune and endocrine
signals

0 2

Placenta
Metabolic, immune, and endocrine
interface

0 3

Fetal development
Potential downstream effects

→ →
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02 /  STUDY DESIGN Evidence appraisal

One paper combines three distinct evidence streams

01 · Mouse cell atlas

3 control + 3 stressed dams
Placental single-cell RNA sequencing

02 · Mouse challenge

Four exposure groups
Matched placenta and fetal-brain
RNA

03 · Human cohort

20 placentas
Stress scores related to RNA networks
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02 /  STUDY DESIGN Mouse experiment

The mouse exposure was repeated restraint, not ordinary daily worry

2 h
restraint each day

7
consecutive days

10.5–16.5
mouse gestational days

No validated conversion to a human argument, stressful week, or trimester-specific risk.
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02 /  STUDY DESIGN Mouse experiment

The immune experiment tested four conditions

MOUSE EXPOSURE SALINE POLY(I:C)

No restraint Control / saline Control / immune mimic

Repeated restraint Stress / saline Stress / immune mimic
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0 1

3 hours
Cytokines and RT-qPCR

0 2

6 hours
Matched placenta–brain RNA sequencing

→

https://doi.org/10.1038/s41380-026-03914-8


02 /  STUDY DESIGN Mouse experiment

Thousands of sequenced cells still came from six dams

INDEPENDENT E XPOSED PREGNANCIES

3 + 3
control dams + stressed dams

→
CELLS  ANALYZED

27,372
nested within six biological replicates

Donor-level pseudobulk analysis respects the biological unit.
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02 /  STUDY DESIGN Human observational

The human component studied 20 placentas collected after birth

Human brain imaging and child developmental outcomes: not measured in this analysis.
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0 1

Enroll
Singleton pregnancy, ≤14 weeks

0 2

Ask repeatedly
Perceived stress and depressive symptoms

0 3

Collect at birth
Placental RNA; n = 20

→ →
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03 /  CRIT ICAL APPRAISAL Mouse experiment

Stress altered placental gene programs in a cell-specific pattern

CELL POPULATION RNA PATHWAY PATTERN

Multiple immune populations ↓ Interferon-response programs

Several trophoblast populations ↓ Oxidative-phosphorylation programs

Neutrophils ↑ Selected inflammatory programs

Direction describes expression enrichment, not a direct functional measurement.
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03 /  CRIT ICAL APPRAISAL Mouse experiment

Lower expression of metabolic genes does not measure placental energy
failure

No overall stress effect on fetal or placental weight at collection; this does not establish equivalence.
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0 1

RNA expression
Measured

0 2

Protein / function
Requires direct testing

0 3

Clinical outcome
Not established

→ →
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03 /  CRIT ICAL APPRAISAL Mouse experiment

The interferon finding is striking but imprecise

0.19

0 0.5 1.0
Stress / control concentration ratio · linear scale

95% CI 0.04–0.98 · Tukey-adjusted p = 0.047 · 5–6 dams/group

Approximately 81% lower cytokine concentration is not an 81% change in clinical risk.
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03 /  CRIT ICAL APPRAISAL Mouse experiment

“Significant here, nonsignificant there” does not prove an interaction

Planned group comparison

Viral-response score

p = 0.033

Formal interaction test

Stress × poly(I:C)

p = 0.132

The significant comparison does not establish that stress modifies the poly(I:C) effect.
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03 /  CRIT ICAL APPRAISAL Mouse experiment

Mouse fetal-brain gene networks shifted in opposite directions

MOUSE FETAL-BRAIN MODULE STRESS PATTERN IMMUNE-CHALLENGE PATTERN

DNA repair / replication · FB_M08 ↓ ↑

Synaptic / translation · FB_M25 ↑ ↓

Oxidative stress / translation · FB_M22 ↑ ↓

Matched tissue pairs from unique litters: 6 / 6 / 7 / 7 across the four groups.
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03 /  CRIT ICAL APPRAISAL Mouse experiment

“Premature maturation” is a biological interpretation of RNA signatures

This experiment did not measure human cognition or future psychiatric diagnoses.
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0 1

Observed
Coordinated RNA-network shifts

0 2

Interpreted
Possible premature maturation

0 3

Still untested
Direct maturation and later function

→ →
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Opposite molecular changes do not mean stress protects against infection

Opposing directions

Different expression trajectories can affect the same
developmental programs.

Unknown consequences

Direction alone cannot establish benefit, harm cancellation,
or infection resistance.

These findings provide no reason to change routine infection prevention.
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03 /  CRIT ICAL APPRAISAL Mouse experiment

The paper does not prove that the placenta mediates stress effects on the
brain

Shared maternal exposure

↙ also possible: direct maternal signals ↘

Placental RNA ⇢
mediation unproven

Fetal-brain RNA

No placental network module was significantly associated with stress at this timepoint.

Sources R1 OpenMFM · 18 / 38

https://doi.org/10.1038/s41380-026-03914-8


03 /  CRIT ICAL APPRAISAL Human observational

Human placental results support a hypothesis, not clinical validation

Chromatin / RNA

Shared themes in gene regulation
and RNA processing

Extracellular matrix

Shared themes in structural-matrix
programs

Human endpoint

Placental association, not a child-risk
prediction

Four human modules were associated with perceived stress; n = 20.
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03 /  CRIT ICAL APPRAISAL Human observational

Small exploratory networks need independent replication

Adds confidence

Repeated questionnaires
Covariate analyses
Permutation checks

Limits confidence

Small network sample
Multiple comparisons
Residual confounding

Figure 6 displays unadjusted module–trait p-values; pathway FDR correction answers a different question.
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03 /  CRIT ICAL APPRAISAL Evidence appraisal

The study is strong for discovery and limited for bedside prediction
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0 1

Discovery
Controlled exposure; cell-
resolved signals

0 2

Replication
Independent cohorts needed

0 3

Causal testing
Placental perturbation / rescue

0 4

Clinical use
Prediction and intervention
validation

→ → →
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04 /  PATIENT COUNSELING Evidence appraisal

This paper does not create a new fetal test or delivery indication

Research contribution

A plausible mechanistic framework and testable pathways

Clinical response

Assess maternal wellbeing and follow existing obstetric
indications

No new stress biomarker, fetal scan schedule, or delivery indication follows from this paper alone.
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04 /  PATIENT COUNSELING Patient conversation

Patients need support, not the burden of a stress-free pregnancy

SUGGESTED COUNSELING L ANGUAGE

“You do not have to achieve a stress-free pregnancy. You deserve support with what you
are facing.”

The goal is to make life more manageable and treat distress.
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04 /  PATIENT COUNSELING Patient conversation

Ask about distress and connect screening to care

Screen early in pregnancy, later in pregnancy, and postpartum. Screening must connect to care.
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0 1

Ask
How are you coping?

0 2

Screen
Validated anxiety / depression
tools

0 3

Assess
Symptoms, function, and
safety

0 4

Act
Treatment, support, and
follow-up

→ → →

https://www.acog.org/programs/perinatal-mental-health/patient-screening


04 /  PATIENT COUNSELING Patient conversation

Practical support starts with the stressor the patient identifies

Daily burdens

Food • housing • transport
Work • caregiving

Relationships and safety

Trusted support
A private conversation about safety

One practical step

Choose a concrete task
Connect to someone who can help
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04 /  PATIENT COUNSELING Patient conversation

Small routines may help coping without becoming another obligation

Choose an option to discuss with your care team.

A sleep routine A quiet breathing break A supportive conversation

A small step is enough to start. Nothing is saved or sent.

These are coping supports. They have not been shown to reverse this study’s placental changes.
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Movement can support wellbeing when medically appropriate

150 min
moderate aerobic activity per week

For uncomplicated pregnancy

Start gradually. Ask your clinician what is appropriate for your pregnancy.

General ACOG pregnancy guidance; not a treatment tested in this study.
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04 /  PATIENT COUNSELING Patient conversation

Therapy has stronger clinical support than promises to block stress
transmission

Treatment

Talk therapy can help with anxiety
and daily functioning.

Prevention

Cognitive behavioral therapy or
interpersonal counseling can help
prevent perinatal depression in
people at increased risk.

Evidence boundary

Neither proves prevention of this
paper’s proposed fetal-brain effects.
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Medication decisions require an individualized risk–benefit discussion

Do not abruptly stop a prescribed medicine because of this headline.

Sources R4 R8 OpenMFM · 29 / 38

0 1

Review
Symptoms and previous treatment
response

0 2

Discuss
Medication-specific risks and untreated
illness

0 3

Decide together
A plan with your treating clinicians

→ →
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Persistent impairment or immediate danger needs more than self-care

Support

Share stressors and arrange follow-
up.

Prompt assessment

Symptoms interfere with eating,
sleeping, work, or daily life.

Urgent assessment

Self-harm thoughts, psychosis, or
inability to stay safe. Seek emergency
help for immediate danger.
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04 /  PATIENT COUNSELING Patient conversation

A one-minute conversation can replace guilt with a plan

SUGGESTED COUNSELING L ANGUAGE

“The brain findings were in mice. The human part looked at placentas, not babies’ brains
or later learning. This cannot tell us that your stress harmed your baby. Your wellbeing
matters. What is hardest right now, and what support would help?”

Agree on one next step and a follow-up plan. Ask the patient what they will take away.

Sources R1 R4 R5 OpenMFM · 31 / 38

https://doi.org/10.1038/s41380-026-03914-8
https://www.acog.org/womens-health/faqs/anxiety-and-pregnancy
https://www.acog.org/programs/perinatal-mental-health/patient-screening


04 /  PATIENT COUNSELING Patient conversation

Ask your MFM specialist for a plan you can use

1. Do my symptoms need treatment?

2. Who can help with practical burdens?

3. What activity is appropriate for me?

4. Should my medicines change?

5. When will we check in again?

General education, not an individual diagnosis or a substitute for care. This presentation collects no personal information.
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Clinical pearls: preserve the evidence boundary

1. Fetal-brain findings are from mice.

2. The human cohort is exploratory: 20 placentas.

3. RNA expression is not a measure of functional injury.

4. Placental mediation remains unproven.

5. Opposite expression does not establish protection.
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Clinical pearls: treat distress and reduce blame

06 · Follow indications

No new fetal surveillance or delivery
indication from this paper alone.

07 · Connect to care

Screen with access to assessment and
treatment.

08 · Support without blame

Offer practical help and follow-up; do
not promise fetal protection.
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Evidence and controversies: the causal and clinical links remain open

Known

Exposure-associated RNA changes in
this mouse model; exploratory
human placental associations.

Uncertain

Timing, persistence, mediation,
adaptation versus dysfunction, and
individual risk.

Next evidence

Replication with child outcomes;
functional tests; clinically meaningful
intervention trials.
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