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FASD and Epigenetics:
What Papa, Fathers and Partners Need to Know

Welcoming a new pépi (baby) is one of the most significant
and exciting times in a person's life. This is a shared journey
with partners, friends, family, and whanau. The support
provided to the hapli mama (pregnant person) is critical.
Recent research has been exploring the epigenetic effects
of the health of the biological sperm contributor on the
development of the pépi (baby). We now know that the
physical health and mental wellbeing of the person
contributing the sperm is very important in supporting
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healthy development. Research highlights the vital role of
lifestyle choices - especially regarding alcohol - in
pre-conception health, and the ongoing importance of a
supportive, substance-free environment for all types of family
structures, including those using donors or conceiving outside
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of a traditional partnership.

A 2026 Lancet paper also emphasises that preconception health for papa and partners is an equity
issue: men’s/partners’ health is shaped across the life course (including stress, access to care, and
wider social conditions), and supporting the biological sperm contributor before pregnancy helps

improve outcomes for the pregnant person, pépi, and the whole whanau.!!

What is Fetal Alcohol Spectrum Disorder (FASD)?

Fetal Alcohol Spectrum Disorder (FASD) is a diagnostic term used to describe a range of permanent,
brain and body-based conditions that can occur as a result of prenatal alcohol exposure (PAE).[2] In
Aotearoa New Zealand, the diagnostic approach is outlined in the Whakakotahitanga (Unity) FASD
Diagnostic Guidelines.!

FASD can occur when a developing fetus is exposed to alcohol in the womb (prenatal alcohol
exposure). This is why health authorities in Aotearoa New Zealand (including Health New Zealand / Te
Whatu Ora) and around the world, confirm there is no safe amount, no safe type, and no safe time

to drink alcohol during pregnancy.?

Unplanned pregnancies are common in Aotearoa, which means a person may consume alcohol for
some time before becoming aware they are hapu (pregnant). The 'Growing Up in New Zealand' (GUINZ)
study found that up to 40% of pregnancies were unplanned.[‘” Regardless of how a pépi is conceived -
whether planned with a partner or donor, or unplanned - the most helpful thing a partner or whanau
member can do is to support the pregnant person to stop drinking immediately. For local information

and whanau-focused support and advocacy, contact FASD-CAN Inc. Aotearoa.®
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When alcohol is consumed during pregnancy, it travels through the placenta to the developing baby.
Because a fetus cannot process alcohol like an adult, the alcohol remains in their system for much

longer, which can disrupt the development of the brain and body.?®! If there is no alcohol exposure

during any stage of the pregnancy, a person cannot develop an FASD disability.[2®!

Supporting All Whanau: The Role of Sperm Health

While the responsibility for a healthy pregnancy is shared by all whanau, recent biological research
has focused specifically on the health of the sperm and the biological sperm contributor. Although
alcohol consumption by the sperm contributor is not the direct cause of FASD, new research shows
that alcohol use by them, particularly in the months before conception, can impact a child's health
and development. This is a growing area of study that highlights how both biological parents' well-
being affects a baby’s start in life. Importantly, researchers have been exploring paternal alcohol

exposure effects for decades, with early work appearing well before the recent epigenetics boom.[”!
1. How sperm health affects fetal development (Epigenetics)

For anyone involved in the conception process, it is important to know that lifestyle choices can
influence the quality of sperm cells. Beyond just carrying DNA, sperm act as messengers. To
understand this, it helps to think of the difference between DNA and RNA:

o DNA (deoxyribonucleic acid) acts as the permanent master blueprint—the 'hard-wired' copy
of the biological instructions required to build a human body.

e RNA (ribonucleic acid) is like the 'working copy' or software that carries out specific
instructions, telling the body how to build and grow a baby.

Research from 2024-2026 shows that sperm are "loaded" with small RNA molecules (called tsRNAs
and miRNAs) that carry environmental sighals—such as stress, diet, or alcohol use—directly to the
developing pépi.[g] To understand how these lifestyle factors actually change the messages inside the
sperm, we have to look at the body's internal response.

Because this science is very new, researchers are working to understand how these findings apply to
people in everyday life. While there is strong evidence from animal models, human studies can vary
because every person’s life and environment are unique. This is why findings are interpreted carefully,

focusing on achieving the best possible health outcomes for the whole whanau.!

Recent studies indicate that these changes to sperm are often driven by "oxidative stress". When the
liver processes alcohol, it produces sighals that can change the delicate biological environment within
the reproductive system where sperm are created and matured, leading to these epigenetic shifts that
affect a child's future development.“o]m] Specifically, when the liver is working to clear alcohol, the
body experiences "oxidative stress" - a kind of internal imbalance. This imbalance sends signals to the
reproductive system, which can change the "instructions" carried by the sperm. These instructions
can then influence how the baby’s brain and body develop long after the alcohol has left the biological
contributor’s system.“o][”]

Key Insight: Alcohol affects Sperm

When the liver processes alcohol, it triggers 'oxidative stress'—an internal
imbalance that can effectively re-write the biological instructions carried by
sperm, influencing a child’s development long after the alcohol has left the

system.

2|Page



= pEmGel

To understand how these altered instructions actually reach the pépi, we have to look at the
sophisticated biological delivery system that sperm use. After sperm are produced, they travel
through a part of the reproductive system called the epididymis to mature. During this journey, they
interact with tiny fluid-filled sacs called "epididymosomes" that act like biological delivery parcels.
These parcels are loaded with specific RNA instructions based on the biological contributor's health
and environment at that time. At the moment of conception, these instructions are delivered directly
into the egg, providing the very first "software" that tells the baby’s genes how to function and grow.
This means the environment and wellbeing of the biological sperm contributor in the months before

conception directly helps shape the starting instructions for the child's development.®!"]

Alcohol can harm the quality of sperm cells. It can cause "epigenetic changes" - think of these like
switches that turn certain genes "on" or "off". These altered switches can be passed on to the pépi,
potentially affecting how they grow. This means alcohol consumption by the biological sperm

contributor can leave a biological "mark" on children before they are even conceived.®01
2. Long-term effects of biological ‘marks’ on the pépi

While a biological 'mark' is permanent, it doesn't mean a child’s future is set in stone; rather, it
identifies that they may face specific challenges as they grow. Because this 'programming' affects the
body at such a deep level, long-term these epigenetic changes can influence:

e Placental health: Emerging research highlights that paternal health (including BMI and diet)
directly impacts how the placenta grows and functions. A healthy placenta is essential for

providing the pépi with nutrients and oxygen throughout the pregnancy.'?!

e Brain function and learning: A child might find it harder to process complex information, focus
in school, or manage "executive functions" like planning and organising.!"%1314]

o Emotional wellbeing: There is an increased risk of challenges with anxiety, mood regulation,
and how a child responds to stress. They might feel 'overwhelmed' more easily than their

peers.!"¥!

o Physical health: Research suggests these marks can affect metabolism and the immune

system, potentially leading to a higher sensitivity to certain health conditions later in
life [121[151116]

¢ Metabolic programming: It can even influence how a child’s body processes nutrients or

reacts to substances (like alcohol) when they become an adult./ 118 This can show up in

several ways:

» Altered sensitivity: Research suggests that paternal alcohol exposure can change the
brain's "reward system". This may result in a person who is significantly more sensitive to
alcohol's effects - meaning their coordination and thinking might be more easily impaired
by smaller amounts.[7110I11018]

» Metabolic health: These cellular changes can lead to "metabolic programming" issues,

such as difficulties with how the body processes sugar or manages insulin, potentially
increasing the risk of weight-related or metabolic challenges (like diabetes or obesity) in

adulthood.['"12]

3|Page



» Sex-specific effects: New research highlights that these metabolic changes can be sex-
specific, meaning they may affect the growth and energy management of male and female

offspring in different ways.[“][12]

How this works: This particular study suggests that the epigenetic markers (DNA
methylation) altered by alcohol in the sperm interact with the unique hormonal and
chromosomal environment of the fetus. Because male and female pépi have different
hormonal backgrounds during development, the same ‘biological mark’ from the sperm can
resultin different physical or metabolic outcomes:

v' Male Offspring: Research indicates a higher susceptibility to the "rewiring" of glucose
and insulin systems, potentially leading to insulin resistance and increased body weight
in adulthood.['"!

v Female Offspring: While epigenetic changes occur, females may exhibit different
growth trajectories or variations in how the liver processes fats, often showing fewer
insulin-related challenges than males.['"1l12]

DNA Methylation: You can think of DNA methylation as a series of 'biological volume knobs'
on our genes. While our DNA is the permanent master copy of our instructions, methylation

is the process that decides how loudly or quietly each instruction is played. Alcohol use can
turn these volume knobs up or down in the sperm, changing the intensity of certain growth

or health messages that are delivered to the baby.P110I11

Key Insight: A Lifelong Legacy

Because these changes happen at the cellular level during the very earliest stages of
development, they influence the foundational 'programming' of how the brain and body
function. This biological 'mark’ is permanent and can affect a person well into
adulthood -influencing everything from how they learn and manage stress to how their
metabolism processes nutrients later in life.

The power of environment: While genetics and epigenetics provide the 'blueprint’ for fetal
development, the environment provides the 'building materials'. While the biological ‘'mark' might be
permanent, the supportive environment a whanau provides acts as the essential support that helps a
child navigate these challenges. A stable, loving, and supportive home environment can significantly
improve health and life outcomes - such as better emotional regulation, improved learning success,
and greater independence in adulthood - helping a child reach their full potential, regardless of these
early risks.

3. Developmental and behavioural challenges kinked to sperm health

Since 2018, studies have linked alcohol consumption by the biological sperm contributor before
conception to various challenges for tamariki (children):

o Physical and thinking challenges: higher chances of children experiencing slower growth and
difficulties with learning, memory, thinking, and hand-eye coordination.[101121116]

e Behavioural challenges: A prospective cohort study found that when biological sperm
contributors drank alcohol before conception, it was linked to a higher risk of their children

experiencing behavioural challenges.m] These challenges can present differently in children:
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» Feeling anxious or low: Research indicates this is a common challenge for both boys
and girls.['”]
» Physical complaints: Children, particularly girls, may experience physical discomfort

with no clear medical cause, such as tummy aches.!'”]

» Trouble sleeping: Difficulty with sleep patterns is more commonly noted in girls.m]
» Thinking and Emotional Regulation: Children may experience difficulty with clear
thinking, emotional regulation, or having unusual thoughts. These traits are frequently

observed in girls. 101131171

» Acting out: Challenges with following rules or acting out are more common in boys.[m

e Amount of alcohol: Research is looking at "dose-dependent" effects, meaning the impact can
be greater if more alcohol is consumed. One study defined a sperm contributor as being
"exposed to alcohol" if they drank alcohol at least once a week during the three months before

conception.!'®

e Alcohol sensitivity (and how it works): Some studies suggest that if a biological contributor is
exposed to alcohol before conception, it can change the "set point" of a child’s reward system.
This means their brain may be more reactive to alcohol, making them feel the physical and
mental effects (like loss of coordination) much sooner and more intensely than others.["™ This
biological shift can also increase the likelihood of developing an addiction later in life, as the
brain's reward system may "crave" the substance more strongly or experience a more powerful
reaction to it.[7110I118]

o Serious health risk: Recent findings suggest a link between a biological contributor having an
alcohol use disorder before conception and a higher risk of their children dying.[m]“e]“g]

» Effects across generations: The idea that these epigenetic changes can be passed
down is a growing area of scientific study. This means a person's past alcohol use might
not only influence their direct children but could potentially affect their grandchildren
and future generations through those genetic "switches".°!l'"]

» Brain growth factors: This transgenerational link may be caused by changes in
"neurotrophic factors" - essential proteins like BDNF (Brain-Derived Neurotrophic
Factor) that act like "brain food" to help neurons grow, survive, and form the necessary
connections for learning and memory. Alcohol consumption by the biological sperm
contributor can lower these levels, which may affect how the brain builds its

architecture across generations.°I"!!
4. Impact of sperm health on FASD outcomes

While alcohol use by the biological sperm contributor does not cause FASD, itis now considered a
significant "co-factor" that can influence the severity of the condition and help explain the variability

in FASD outcomes. A 2025 large-scale human study[M] found that when the biological sperm
contributor consumed alcohol, particularly heavy (high volume) or frequent (regular occurrences) use
prior to conception, children with FASD could exhibit more pronounced traits, such as:

o Smaller head circumference: A biological marker indicating impact on early brain growth.

5|Page



e More pronounced facial features: A clearer presence of the physical traits associated with the
disability. Animal-model dose-response research also suggests that preconception paternal
alcohol exposure may contribute to alcohol-related craniofacial differences, potentially

complicating diagnosis and severity patterns.['8!

¢ Neurocognitive impact: Increased challenges with IQ, memory, and learning and thinking
potential.l

These findings from the 2025 studym] and a 2023 systematic review?! highlight that the choices
made by the biological sperm contributor help determine the overall biological impact on the pépi,
reinforcing the fact that the foundations of a pépi’s health are a shared biological responsibility.
Understanding this highlights that the journey to a healthy start is a collective biological effort, where
the preconception health of the biological sperm contributor plays a vital role in nurturing the
potential of our tamariki.

Key Insight: A Shared Biological Journey

The biological foundations for a p€pi's health are established by both
genetic contributors at the moment of conception. While FASD is caused by
prenatal alcohol exposure, the health of the sperm acts as a significant "co-

factor" in a child’s development.

5. Proactive health for papa and partners: Building a healthy foundation

Research doesn't just identify risks; it also highlights protective factors that the biological sperm
contributor can adopt to actively support the pépi’s potential. These proactive steps can help mitigate
oxidative stress and support healthy DNA repair:

The large 2023 systematic review of paternal preconception modifiable risk factors (including alcohol,
smoking, cannabis use, BMI, nutrition, stress, and physical activity) found associations with a range of
pregnancy and offspring outcomes, supporting the value of practical preconception health actions for

fathers and partners.?%!

General preconception guidance also highlights the value of nutrition, healthy weight, sleep, and

avoiding harmful exposures to support fertility and healthy conception.[zﬂ[zz]m]

e Nutrition as DNA support: Adequate intake of folate (Vitamin B9), Zinc, and Vitamin C is
essential. These nutrients act as ‘repair kits’ for sperm DNA, helping to prevent the epigenetic

switches from flipping in a negative direction.[211122]

o Exercise and metabolic health: Moderate physical activity helps regulate the "metabolic
instructions" carried in sperm, which can provide the baby with a stronger starting point for

their own lifelong physical health .22

o Stress Resilience: High levels of chronic psychological stress produce cortisol, which can
directly trigger oxidative stress —the cellular imbalance that can damage DNA and alter the
RNA ‘instruction parcels’ (tsRNAs) in sperm. Practices that reduce stress—such as mihi,
karakia, or mindfulness—help lower cortisol levels and lessen this biological imbalance,

helping the instructions delivered to the egg to be as healthy as possible.[S]“O“1][15][201[22]
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Use of Tobacco, Cannabis, and Other Drugs

Evidence shows that alcohol is not the only substance that can affect reproductive health. The use of
tobacco, cannabis, and other recreational drugs by the person providing the sperm can also impact

the developing pépi.

[17][23]

A 2024 clinical review in Nature Reviews Urology summarizes evidence that paternal substance use
(including alcohol, tobacco/nicotine, cannabis, and opioids) can affect male reproductive health and
is associated with adverse offspring outcomes, with epigenetic mechanisms highlighted as a

plausible pathway in preclinical models.

[24]

Tobacco and vaping (Pre-conception): Smoking and vaping expose sperm to toxins that cause
DNA damage and epigenetic changes. This can increase the risk of low birth weight and birth

defects, even if the person stops smoking before the pregnancy begins.231124]

During pregnancy (Environmental risk): If anyone smokes or vapes around a pregnant person,
the 'second-hand' exposure contains nicotine and harmful chemicals. These toxins enter the
pregnant person's bloodstream and cross the placenta. This exposure is a known risk factor for

preterm birth, low birth weight, and Sudden Infant Death Syndrome (SIDS).[2%!

Cannabis: Like alcohol, cannabis can affect sperm health and epigenetic markers, potentially
altering genes related to brain development.[g]m][z"']

Other Recreational and Prescription Drugs:

» Cocaine and opioids: Studies suggest that these substances can alter the genetic
information in sperm, which may be linked to developmental delays or behavioural
challengesin offspring.[23][24]

» Methamphetamine: Research indicates that methamphetamine use can lead to
significant oxidative stress, potentially damaging sperm DNA and increasing the risk of
congenital anomalies.!2%124]

» Anabolic steroids: These can severely reduce sperm count and quality, making
conception more difficult and potentially affecting the health of the pépi.[23][24]

» Prescription medications: Large-scale studies have shown that when biological
contributors are exposed to certain prescription medications shortly before conception,
there is an increased risk of adverse outcomes, such as preterm birth or low birth
Weight.[25]

» Chronic health & specialised medications (DMARDs and Biologics): Very recent
research from 2025 has specifically examined Disease-Modifying Anti-Rheumatic Drugs
(DMARDs) and biologics - often used for conditions like Rheumatoid Arthritis, Lupus, or
Crohn’s Disease.[?®

» General medications (antidepressants, blood pressure, etc.): A major 2024 analysis
of global safety data identified that a wide range of common medications—including
certain antidepressants and blood pressure treatments—showed associations with
pregnancy and birth outcomes when taken by the biological contributor prior to

conception.[25]
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Building a strong foundation through proactive care

For anyone planning to contribute sperm for fetal development, and for whanau managing chronic
health conditions, the 2025 research by Shao and colleagues!?® provides a high level of reassurance.
Their findings indicate that many biologic treatments have a lower risk profile for sperm health than
previously believed.?® While research is ongoing and not yet definitive, the most important step is a
supportive conversation with your specialist. Discussing your full range of medications - including
those for mental health or heart health - ensures you are making informed decisions for your future

baby.[?®! Staying medically stable is itself a vital part of creating a healthy environment for your pépi.

The Power of Partner and Whanau Support

For all partners and whanau, regardless of gender or biological connection, your choices during the
pregnancy are one of the strongest predictors of the baby’s health.

e Social Modelling: If a partner stops drinking during the pregnancy, it becomes much easier for
the pregnant person to remain alcohol-free. It removes the 'social isolation' of not drinking.

o Environmental Safety: Promoting a home environment free from smoke and vapouris a
crucial step for both pre-conception health and a safe home during and after pregnancy.

The Importance of Planning: Creating Healthy Sperm and Strong Families

The journey to conception is shared. Sperm takes about three months to fully develop, which is why
lifestyle choices in the months before conception are so important.m]m]

1. What makes sperm healthy?

Healthy sperm is generally defined by three factors:1211221127]

1. Quantity (sperm count): The number of sperm present.
2. Movement (motility): The ability of the sperm to swim effectively toward the egg.
3. Shape (morphology): Having the typical structure needed for travel and fertilisation.

2. The three-month window

Health experts recommend starting these changes at least three months prior to conception.
[21][27]

This is because it takes about 90 days for new sperm to be produced and mature.
» Spermatogenesis (Production): The actual creation of new sperm cells takes approximately
74 days.[27]

» Maturation and Travel: After they are produced, sperm then spend about 10 to 14 days

maturing and travelling through the reproductive system.[27]

» Total Cycle: When you combine these stages, it takes roughly 90 days (about three months) for

a sperm cell to be fully ready for conception.[zﬂ[m

3. Other Lifestyle Factors

o Age of the biological sperm contributor: Research identifies that "advanced paternal age"
(typically defined as men over 40) is linked to higher incidences of congenital abnormalities
and neurodevelopmental challenges like autism and schizophrenia. This is partly due to natural

genetic mutations and epigenetic shifts over time.[11131201(22]
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e Nutrition and Weight: Obesity in the biological sperm contributor and high-fat diets can
change the microRNA in sperm. These changes act as 'metabolic instructions' that may

increase the risk of obesity, diabetes, and other metabolic challenges for the pépi later in
life [111112][20][21](22]

e Heat exposure: The testes work best when kept slightly cooler than the rest of the body.
Frequent use of hot tubs, saunas, or keeping a laptop directly on the lap for long periods can

temporarily reduce sperm quality.211122127]

e Stress and sleep: Chronic stress can affect the hormones needed for healthy sperm.
Prioritising 7-8 hours of sleep and using stress-management techniques is beneficial for

reproductive health.[201211122]
Advice for Partners: Shared Health and Positive Steps

Understanding this research is a powerful step towards giving tamariki (children) the best possible
start.

o Before conception (Planning): To support the best outcomes, itis recommended that people
planning to conceive avoid alcohol for at least three to six months beforehand. This timeframe
is vital because it takes roughly 90 days for new sperm to mature. Stopping alcohol well in
advance ensures that the sperm used for conception have developed in a healthy, toxin-free
environment.!101812011211(27]

o Other substances: Tobacco, vaping, and cannabis can damage sperm and create
'‘environmental risks' during pregnancy. Seeking support to stop is a crucial step for both pre-
conception health and a safe home environment.

e During pregnancy (Support): A partner's supportis incredibly helpful in ensuring an alcohol-
free environment. When partners also avoid alcohol, they model the importance of an alcohol-
free pregnancy and make it easier to manage social pressure to drink. This shared commitment
strengthens the partnership and keeps the focus on the baby’s health.

Key Insight: The 90-Day Opportunity—A Proactive Reset

Unlike the genetic code itself, which is set, the biological 'instructions'
carried by sperm are constantly being updated as new sperm are produced.
Because a full sperm cycle takes roughly 90 days, every three months
represents a new opportunity for a biological 'reset'. This means that lifestyle
choices made today—like stopping alcohol use—can significantly improve
the health instructions delivered to a future pépi in just a few months.

Understanding Risk and Individual Outcomes

It’s natural to think, “My father drank all the time, and | turned out okay!” This may be a true and a valid
reflection of your individual experience, but it also highlights the vast complexity and resilience of
human genetics.

However, the key word here is risk.
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When new research links alcohol use by a biological contributor to subtle epigenetic changes in
sperm, it doesn't guarantee a negative outcome for every child. Instead, it identifies an increased
probability—an added risk factor—for certain developmental and behavioural challenges.

¢ You are not your father: The research reviewed and included here is very recent (2018-2025)
and provides us with knowledge that was simply unavailable to previous generations. We now
understand the three-month window for sperm health better than ever before.

e Optimalyvs. Fine: While you may feel fine, the new science focuses on achieving the optimal
outcome for your child's physical and neurological development, rather than simply avoiding
adverse outcomes.

e Aninvestmentin health: Choosing an alcohol-free three-month period isn't a judgment on the
past; it's an investment in your child’s future health based on the most current science. This
choice is about using the best available information to give your baby the healthiest possible

start in life.['0120121]

o The broader context of fertility: It is worth noting that in many countries with high alcohol
consumption rates, birth rates are dropping, and infertility is on the rise. Research increasingly
connects lifestyle choices—including alcohol and drug use—to reproductive challenges in
both men and women. Avoiding these substances not only lowers the risks for the baby after

conception but also maximises your chances of conceiving successfully in the first
place.[201211122][24]

When Stopping Drinking or Using Recreational Drugs is Hard: Reach out for
Support

Itis an act of real strength to seek help when you are finding it difficult to stop drinking. If you are
struggling to maintain an alcohol-free period for yourself and to support your pregnant partner and
developing baby, please know that confidential help is available.

1 Talk to a Healthcare Professional First: Contact your GP (General Practitioner) or a registered
counsellor. They can:

o Assess your needs confidentially.

o Create a safe and practical plan to stop drinking.

o Connect you immediately with local, free alcohol and drug counselling services.
2. Contact a Dedicated, Free and Confidential Support Service (Aotearoa/NZ):

e Alcohol & Drug Helpline: Call 0800 787 797. This service is available 24 hours a day, 7 days
aweek, and is completely free and confidential. They can connect you with local support.

o Need to Talk? (Mental Health Helpline): Text or call 1737. This free service is available 24/7
and is great forimmediate emotional support, which often underpins addiction challenges.

e The Salvation Army: Provides specific, non-judgmental Alcohol & Drug Support services
across Aotearoa New Zealand. You can call their local centres for information on available
programmes.

3. Use the "Buddy" System: Find a trusted person (a family member, friend, or support person)
who you can call instantly when you feel the urge to drink. This accountability is a powerful
tool.
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Conclusion

Giving a baby the best start in life is a team effort. While FASD is caused by prenatal exposure to
alcohol, the health of the person providing the sperm before conception and the partner's ongoing
support during pregnancy are essential for a healthy start. When partners take proactive steps - like
adopting a substance-free period before conception and during pregnancy - they provide crucial
support and make a direct investment in their child's long-term well-being.

Note on Evolving Research: The findings in this resource reflect the evidence base and best
practice at the time of publication (2026). Scientific understanding of epigenetics and male
health is rapidly evolving; whanau and healthcare providers are encouraged to stay informed
as new data emerges.
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