


Yes, there is preliminary evidence for transgenerational epigenetic inheritance of
psychological trauma and fear responses in humans, but the evidence is limited,
inconsistent, and often confounded by social and environmental factors.

1. Introduction

The question of whether psychological trauma and fear responses can be transmitted across generations in humans
via epigenetic mechanisms has garnered significant scientific interest. Multiple studies have identified associations
between parental trauma exposure—such as Holocaust survival, war-related violence, or childhood abuse—and
epigenetic changes (notably DNA methylation) in their offspring, particularly in genes regulating the stress
response (e.g., FKBP5, NR3C1) (  Yehuda et al., 2016;  El-Khalil et al., 2025;  Oren et al., 2025; Zhou & Ryan,
2023;  Youssef et al., 2018;  Pilkay et al., 2024;  Mulligan et al., 2025). Some research demonstrates altered
stress physiology and increased vulnerability to mental health disorders among descendants of trauma survivors (
El-Khalil et al., 2025;  Oren et al., 2025;  Pilkay et al., 2024). However, the field faces substantial
methodological challenges: distinguishing true epigenetic inheritance from direct exposure or social transmission is
difficult, and most human studies are limited to intergenerational effects (parent to child), with very few providing
robust evidence for true transgenerational inheritance (effects beyond the directly exposed generation) (  Yehuda
& Lehrner, 2018;  Orton et al., 2023; Smeeth et al., 2021). Animal models provide stronger mechanistic support
for transgenerational epigenetic inheritance, but translating these findings to humans remains contentious (Zhou &
Ryan, 2023;  Yehuda & Lehrner, 2018;  Orton et al., 2023). Overall, while intriguing patterns have emerged,
definitive empirical evidence for transgenerational epigenetic inheritance of psychological trauma in humans
remains elusive.

Is there empirical evidence for the transgenerational epigenetic inheritance of psychological trauma
and fear responses in humans?

N = 32

21 10 1

Yes 66% · Possibly 31% · Mixed 0% · No 3%

FIGURE 1  Consensus meter visualizing the level of agreement on human transgenerational epigenetic inheritance of trauma.

2. Methods

A comprehensive literature search was conducted across over 170 million research papers indexed in Consensus—
including Semantic Scholar, PubMed, and other sources. The search strategy targeted foundational concepts,
empirical human evidence, alternate terminology (e.g., intergenerational/multigenerational), contrasting
perspectives (including critiques), animal models for mechanistic insight, and adjacent constructs such as
resilience. In total, 47,678 papers were initially identified; after relevance filtering and deduplication, 50 papers
were included in this review.
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Search Strategy

13.7M

Retrieved

22 searches

1 citation graph use

All papers retrieved from 22 searches and
1 citation graph use.

1.7K

Eligible

Papers meeting relevance and quality
criteria, after deduplication

50

Included

Top papers selected to be included in the
final analysis

FIGURE 2  Flow diagram showing paper identification and inclusion process.

Six unique search strategies were used to capture both direct human evidence and broader context around
transgenerational trauma transmission.

3. Results

3.1 Evidence for Epigenetic Transmission in Humans

Several studies report that parental exposure to severe trauma is associated with specific DNA methylation
changes in offspring—most notably at FKBP5 and NR3C1 genes involved in HPA axis regulation (  Yehuda et al.,
2016;  El-Khalil et al., 2025;  Oren et al., 2025; Zhou & Ryan, 2023;  Youssef et al., 2018). For example,
Holocaust survivor studies found altered FKBP5 methylation patterns both in survivors and their children (
Yehuda et al., 2016), with similar findings reported among descendants of war survivors and those exposed to
childhood abuse (  Pilkay et al., 2024;  Pilkay et al., 2020). Some studies also link these epigenetic marks to
physiological outcomes such as lower cortisol levels or altered amygdala volumes (  El-Khalil et al., 2025).

3.2 Limitations: Confounding Factors & Methodological Challenges

Despite these findings, most human studies cannot fully disentangle biological inheritance from shared
environment or social learning (Zhou & Ryan, 2023;  Yehuda & Lehrner, 2018;  Orton et al., 2023). Many rely on
cross-sectional designs or retrospective data; few are longitudinal or multi-generational. There is also inconsistency
in terminology—often conflating intergenerational (direct parent-offspring) with true transgenerational effects
(beyond F1 generation) (  Orton et al., 2023). Small sample sizes and lack of replication further limit conclusions (

 Youssef, 2022).

3.3 Animal Models & Mechanistic Insights

Animal research provides compelling evidence that traumatic experiences can induce heritable epigenetic changes
affecting behavior across multiple generations (  Švorcová, 2023;  Gapp et al., 2018). These models
demonstrate mechanisms such as DNA methylation changes persisting through germline transmission—findings
that inform hypotheses about human inheritance but are not directly generalizable due to species differences
(Zhou & Ryan, 2023;  Gapp et al., 2018).
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3.4 Contrasting Perspectives & Null Findings

Some reviews argue that current human data do not conclusively demonstrate true transgenerational epigenetic
inheritance; observed effects may be due to direct exposure or psychosocial factors rather than inherited molecular
marks (  Yehuda & Lehrner, 2018;  Orton et al., 2023; Smeeth et al., 2021). Others highlight rare cohorts where
possible transmission beyond one generation has been observed but emphasize the need for larger longitudinal
studies (Smeeth et al., 2021).

Results Timeline

results_timeline
FIGURE 3  Timeline of key publications on human transgenerational epigenetic inheritance of trauma. Larger markers indicate more citations.

Top Contributors

Type Name Papers

Author R. Yehuda (  Yehuda & Lehrner, 2018;  Oren et al., 2025;  Schiele et al., 2020)

Author N. Youssef (Zhou & Ryan, 2023;  Orton et al., 2023)

Author E. Binder (  Yehuda & Lehrner, 2018;  Yeshurun & Hannan, 2019)

Journal Genes (  Yehuda et al., 2016;  El-Khalil et al., 2025;  Pilkay et al., 2020)

Journal Frontiers in Psychiatry (  Mulligan et al., 2025;  Yeshurun & Hannan, 2019)

Journal Scientific Reports (  Youssef et al., 2018;  Daskalakis et al., 2018)

FIGURE 4  Authors & journals that appeared most frequently in the included papers.

4. Discussion

The reviewed literature suggests a growing body of evidence linking parental trauma exposure with measurable
epigenetic changes—and sometimes altered stress physiology—in their children (  Yehuda et al., 2016;  El-
Khalil et al., 2025;  Pilkay et al., 2024). However, most findings pertain to intergenerational effects; robust
demonstration of true transgenerational inheritance (i.e., effects persisting beyond directly exposed offspring)
remains rare in humans due to methodological constraints such as confounding by shared environment or ongoing
adversity (Zhou & Ryan, 2023;  Orton et al., 2023).

Animal models offer strong mechanistic plausibility but cannot fully account for complex human social
environments or cultural transmission pathways (  Gapp et al., 2018). Some high-profile studies—such as those
involving Holocaust survivors—have shown parallel methylation changes across generations at key stress-
regulation genes (FKBP5), but even these results are subject to alternative explanations including behavioral
modeling or indirect environmental influences (  Yehuda et al., 2016).
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Overall quality of evidence is moderate: while some replicated molecular findings exist (e.g., FKBP5 methylation),
sample sizes are small and effect sizes modest; many results await independent replication or clarification
regarding causality versus correlation (  Youssef, 2022;  Orton et al., 2023). The field would benefit from large-
scale prospective multi-generational cohorts with rigorous control for confounders.

Claims and Evidence Table

Claim
Evidence
Strength Reasoning Papers

Parental trauma can induce
DNA methylation changes in
offspring

Moderate

Multiple studies show
FKBP5/NR3C1 methylation
differences linked to parental
trauma

(  Yehuda et al.,
2016;  El-Khalil
et al., 2025; 
Pilkay et al., 2024)

These molecular changes
associate with altered stress
physiology

Moderate

Lower cortisol levels/smaller
amygdala volumes seen alongside
methylation differences

(  El-Khalil et al.,
2025)

True transgenerational
inheritance (>F1) is
demonstrated in animals

Strong

Rodent models show multi-
generational transmission via
germline mechanisms

(  Gapp et al.,
2018)

Human evidence for >F1
transmission is
limited/inconclusive

Moderate

Few multi-generational human
cohorts; confounding by
environment/social factors

(  Orton et al.,
2023; Smeeth et
al., 2021)

Social/cultural transmission
may explain some observed
effects

Moderate

Behavioral modeling/environmental
adversity can mimic biological
inheritance

(Zhou & Ryan,
2023;  Orton et
al., 2023)

No robust evidence links
slavery-era trauma to
present-day health gap

Weak

Review finds little support for
inherited trauma explaining Black-
White health disparities

(  Charney et al.,
2025)

FIGURE Key claims and support evidence identified in these papers.

5. Conclusion

In summary, there is preliminary but not definitive empirical support for the idea that psychological trauma can
induce heritable epigenetic changes affecting offspring stress response in humans—especially at the
intergenerational level—but robust proof of true transgenerational epigenetic inheritance remains lacking due to
methodological limitations.
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Research Gaps

Topic/Outcome
Intergen
(F0→F1)

Transgen
(>F1)

Animal
Models

Human
Cohorts

FKBP5/NR3C1 methylation 7 2 6 6

Cortisol/stress physiology 4 1 4 4

Behavioral/psychopathology
outcomes

6 GAP 6 6

Multi-generational cohort studies 2 GAP 4 2

FIGURE Matrix showing research coverage by topic/outcome versus study attribute.

Open Research Questions

Future research should prioritize large-scale longitudinal multi-generational cohorts with rigorous controls for
environmental confounders to clarify whether true transgenerational epigenetic inheritance occurs in humans.

Question Why

Can trauma-induced DNA methylation changes
persist beyond two generations in humans?

Most current data only covers parent-offspring pairs;
longer-term follow-up could clarify true heritability.

How do social/cultural factors interact with
biological mechanisms in transmitting trauma?

Disentangling environmental from molecular pathways will
improve understanding of risk/resilience dynamics.

FIGURE Open questions highlighting future directions for research on this topic.

In conclusion: While intriguing molecular signatures link parental trauma exposure with offspring biology and
mental health risk via potential epigenetic mechanisms, definitive proof of robust transgenerational inheritance
remains an open challenge requiring more rigorous study designs.

These search results were found and analyzed using Consensus, an AI-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires
copyright holders’ consent.
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