Congenital vs. Hereditary Conditions in Golden Retrievers
Introduction

Congenital and hereditary health conditions significantly impact canine well-being. As a
dog behavior specialist and advocate, | have seen how these health challenges affect
beloved pets and their owners. Understanding the differences between congenital and
hereditary disorders — and their interplay of genetics, environment, and development —
is crucial for veterinarians, breeders, and dog lovers alike. Golden Retrievers, a breed
close to my heart, illustrate many of these issues: they are predisposed to certain
genetic diseases (like cancers and joint problems) and occasionally suffer birth defects.
This report provides an in-depth, scientific exploration of congenital versus hereditary
conditions in dogs, with special emphasis on Golden Retrievers. We will clarify
definitions and mechanisms, review veterinary literature and genetic studies, consider
industry perspectives (and potential biases), compare Golden Retrievers with other
breeds (including mixed breeds and international contexts), discuss statistical
prevalence and the role of inbreeding, evaluate genetic testing platforms (Embark,
Wisdom Panel, OFA) and their limitations, integrate holistic viewpoints on prenatal care
and toxins, draw parallels to human medicine, and propose future research approaches.
Throughout, the tone is informed by a deep commitment to canine health and ethics —
reflecting the perspective of someone devoted to practical, science-based strategies for
improving dogs’ lives.

Defining Congenital vs. Hereditary Conditions

Congenital conditions are abnormalities present at birth. This term simply means the
defect or disease exists from the moment of birth (though it might not be detected until
later). Congenital issues can arise from genetic causes or from non-genetic
developmental factors. For example, a puppy born with a cleft palate has a congenital
defect (present at birth); that defect might be due to an inherited genetic mutation or due
to something that went wrong during fetal development (such as a nutritional deficiency
or toxin exposure in utero). In other words, congenital conditions encompass all birth
defects, whether inherited or not. Common canine congenital anomalies include cleft
palate, heart defects, limb deformities, and others that form during gestation.

Hereditary (genetic) conditions are those transmitted from parents to offspring through
genes. A hereditary disease is caused by one or more genetic mutations passed down
through the family line. Hereditary conditions may be apparent at birth or only manifest
later in life. For instance, a Golden Retriever may inherit a mutation predisposing it to
progressive retinal atrophy (a degenerative eye disease); the disease is hereditary, but
the dog might not show symptoms until adulthood. Not all hereditary conditions are
congenital — some genetic diseases (like certain cancers or heart diseases) develop in
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adulthood. Conversely, not all congenital conditions are hereditary — a puppy could be
born with a birth defect caused by a prenatal toxin or random developmental error, not
by an inherited gene mutation. It's important to note the overlap: some conditions are
both congenital and hereditary (present at birth due to inherited genes), such as certain
forms of dwarfism or X-linked muscular dystrophy in dogs. Table 1 summarizes the
distinctions:

Congenital condition: Present at birth. Cause can be genetic or environmental
(or unknown). Example — a puppy born with a heart murmur due to a
developmental anomaly (could be genetic or due to prenatal infection).

Hereditary condition: Caused by genetic inheritance from the parents. May
present at birth or later. Example — a dog that inherits genes for epilepsy may
appear normal as a pup but develop seizures at 2 years old.

Both congenital & hereditary: Present at birth and caused by inherited genes.
Example — a puppy born with a congenital liver shunt that is known to run in
certain lines (genetic predisposition).

Congenital but not hereditary: Present at birth due to non-genetic factors.
Example — a puppy with cerebellar hypoplasia because the mother had a viral
infection during pregnancy.

Hereditary but not congenital: Genetic in origin but manifesting later. Example
— an inherited predisposition to osteosarcoma that causes bone cancer at age 8
(not a birth defect, but inherited risk).

Understanding these definitions provides a foundation for the detailed analysis that
follows. Next, we will delve into how such conditions arise, through genetic mechanisms
or environmental and developmental influences.

Genetic Mechanisms of Hereditary Conditions

Genes and inheritance patterns: Hereditary conditions stem from mutations in the
dog’s DNA. These mutations can be passed down in various inheritance patterns. The
simplest patterns are Mendelian (single-gene) inheritance:

Autosomal recessive: The dog must inherit two copies of the defective gene (one
from each parent) to be affected. If it has only one copy, it is a carrier but typically
healthy. Many canine genetic diseases follow this pattern. For example, prcd-
PRA (progressive rod-cone degeneration, a form of progressive retinal atrophy in
many breeds) is autosomal recessive — a Golden Retriever with one PRA
mutation is a carrier with normal vision, but if it inherits two mutations, it will
develop vision loss. Recessive diseases can lurk unseen for generations, only
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appearing when two carriers breed and produce a quarter of pups (on average)
with the disease.

o Autosomal dominant: A single copy of the mutated gene can cause disease, even
if the other gene copy from the other parent is normal. Dominant mutations often
have a 50% chance of being passed to each puppy. However, truly dominant
serious diseases are less common in dog breeding because they tend to be
evident in affected parents (who might then be excluded from breeding). An
example is a form of hereditary epilepsy in Labrador Retrievers reported as
dominant (hypothetical example for illustration). In practice, many “dominant”
deleterious mutations are naturally selected against in breeding populations
(affected dogs often don’t reproduce), unless the mutation is late-onset
(appearing after breeding age) or maintained inadvertently.

o X-linked (sex-linked): The gene is on the X chromosome. Typically, X-linked
recessive diseases manifest in males (who have only one X chromosome, so no
second copy to compensate) while females can be carriers (with one mutated X
and one normal X). An example is Golden Retriever Muscular Dystrophy
(GRMD), an X-linked recessive condition analogous to human Duchenne
muscular dystrophy. Male puppies with the GRMD mutation (in the dystrophin
gene on the X chromosome) show severe muscle weakness early in life, while
females can carry the mutation silently. GRMD is unfortunately both congenital
and hereditary — affected pups are abnormal from birth — but it’'s a clear inherited
single-gene disease used as a valuable research model for the human condition.

Beyond these, inheritance can be more complex:

e Polygenic (complex) inheritance: Many common health problems in dogs are
influenced by multiple genes (and gene-gene interactions), rather than a single
mutation. Hip dysplasia, for example, is a polygenic trait — dozens of genes
contribute to hip joint formation. There is no single “hip dysplasia gene” but rather
a heritable susceptibility spread across the genome. Polygenic conditions don’t
follow simple Mendelian ratios and can vary in severity. Selective breeding can
reduce their incidence over generations, but it requires assessing the overall
genetic tendency (often through statistical breeding values or genetic tests for
multiple markers).

o De novo mutations: Not all genetic diseases are inherited from the parents.
Sometimes a new mutation arises spontaneously in the embryo. If that mutation
causes a defect, the resulting condition is genetic in origin but not inherited (it's a
new occurrence). Such a defect could still be called congenital (if present at
birth). For instance, a purebred puppy could be born with an unexpected
malformation due to a random new genetic mutation not present in either parent
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— a tragic roll of the genetic dice. These de novo cases are rare but they remind
us that even rigorous genetic screening of parents cannot prevent all genetic
issues.

e Chromosomal abnormalities: Occasionally, errors in chromosome number or
structure can cause congenital disorders (e.g., an extra chromosome, as in Down
syndrome in humans). In dogs, gross chromosomal abnormalities often lead to
early pregnancy loss or stillbirth rather than live puppies with syndromes, but
minor chromosomal anomalies can occur. There are documented cases of dogs
with mosaicism or sex chromosome abnormalities causing infertility or
developmental issues. These too are genetic, though not classic inherited
diseases.

Impact of genetics on canine health: In purebred dogs, selective breeding has
concentrated certain gene mutations within breeds. Each dog breed is like an extended
family with relatively limited genetic diversity (due to closed stud books and ancestry
from a small founder population). This means hereditary problems can become
prevalent within a breed. For example, the Golden Retriever breed has a well-known
high incidence of certain heritable cancers and disorders. Because many Goldens share
some common ancestors from the breed’s history, if those ancestors carried a
deleterious mutation, a large proportion of current Goldens might carry it. Over
generations, inbreeding or line-breeding (mating related individuals to refine breed
traits) can inadvertently increase the frequency of recessive disorders. We will later
examine how Golden Retrievers compare to other breeds and mixed-breeds in terms of
genetic burden.

From an individual dog’s perspective, if it inherits a genetic predisposition, it may
develop a disease at some point in life. Some inherited mutations cause congenital
defects apparent in puppyhood (e.g., a gene for a structural malformation). Others
cause adult-onset disorders — e.g., genes that lead to degenerative diseases, cancers,
or metabolic syndromes later on. This timing often depends on the biological role of the
gene. For instance, a gene crucial for an organ to form properly will cause a birth defect
if mutated, whereas a gene involved in tumor suppression might not manifest until later
when enough cellular damage accumulates.

In summary, hereditary conditions in dogs arise from genetic mutations passed through
generations. They obey the laws of inheritance but can be complicated by multiple
genes and interactions with environment. Responsible breeding practices aim to
manage and reduce the incidence of such genetic diseases, which we will discuss in
detail in later sections (including available genetic testing).

Developmental and Environmental Causes of Congenital Conditions

© 2025 Just Behaving (Dan Roach). All rights reserved. Page | 4



Not every health problem present at birth is strictly “in the genes.” The environment in
which puppies develop — the womb environment and other external factors — plays a
huge role in congenital conditions. Let’'s explore non-genetic mechanisms that cause
congenital defects:

Prenatal environmental influences (teratogens): A teratogen is any agent that
can disturb the development of an embryo or fetus, leading to birth defects. In
dogs, teratogens include certain toxic chemicals, drugs, infections, or even
nutritional imbalances. For example, if a pregnant dog is exposed to high levels
of certain pesticides or industrial chemicals, her puppies might be born with
abnormalities. In one classic instance from human and veterinary medicine, the
drug thalidomide (not used in dogs, but a cautionary example) caused severe
limb deformities in babies when taken by pregnant women — demonstrating how
powerful chemical exposure can be in causing congenital defects. In dogs,
common teratogens and factors include:

Toxic plants and chemicals: Some plants or molds contain compounds that can
cause malformations. For instance, ingestion of wild lupine by pregnant cows
causes “crooked calf syndrome”; while not directly relevant to dogs, it shows how
maternal diet can affect development. If a dog ingested something like lead or
mercury during pregnancy, it could potentially harm the fetuses.

Medications: Certain antibiotics, anti-parasitics, or other meds can be risky in
pregnancy. Corticosteroids given at critical periods have been linked to cleft
palate formation in some species. Breeders and vets generally avoid most non-
essential drugs in pregnant dogs for this reason.

Viruses and infections: Maternal infections can cross the placenta or otherwise
disrupt fetal development. For example, canine herpesvirus infection in a
pregnant bitch can cause abortion, stillbirths, or weak puppies with
developmental issues. Canine parvovirus infection in a pregnant dog can lead to
puppies with congenital cerebellar hypoplasia (a neurological defect) if they
survive. Similarly, maternal high fever from infection can itself act as a physical
teratogen — overheating embryos.

Nutritional deficiencies or excesses: Proper nutrition of the pregnant dam is
crucial. Deficiency in certain vitamins or minerals can cause defects. A well-
known example from other species is folic acid deficiency leading to neural tube
defects (like spina bifida) in babies. In dogs, studies have investigated folic acid
supplementation for preventing cleft palate in brachycephalic breeds. Some
evidence suggests extra folic acid for pregnant dogs reduces the risk of cleft
lip/palate in predisposed breeds. However, results have been mixed, indicating
that genetics also play a role. On the flip side, excessive vitamin A intake in
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pregnancy is teratogenic in many species (causing cleft palate and other defects)
— so balance is key. Calcium balance, iodine (for thyroid development), etc., all
matter. Malnutrition or severe caloric restriction of the mother can result in
underdeveloped, weak puppies or congenital issues as well.

o Physical factors: Uterine conditions like poor blood supply or crowding in the
womb (for instance, very large litters where some pups might get less placenta
area) could cause stunted growth or minor deformities. Trauma to the mother or
severe stress could theoretically impact development (e.g., release of stress
hormones). Additionally, radiation exposure (as in X-rays) at high doses can be a
teratogen — though routine veterinary X-rays are low-dose, vets avoid
unnecessary radiographs especially in early pregnancy.

« Timing of exposure: The effect of an environmental insult depends on when in
gestation it occurs. Dogs’ embryonic development has critical periods
(organogenesis in the first half of pregnancy). The Merck Veterinary Manual
notes that embryos are highly susceptible to teratogens during the period of
organ development; early in gestation, a disruptive event might kill the embryo or
cause major defects, whereas later in gestation, the fetus is more robust but still
vulnerable in certain late-developing systems. For example, the palate in puppies
closes relatively late; exposure to a teratogen during that window might result in
a cleft palate, whereas the same exposure later might not affect the already
formed palate. The fetus becomes increasingly resistant to teratogens as it
matures, except for tissues that develop late (Merck Manual specifically mentions
the cerebellum, palate, urinary system, and genitals remain susceptible longer).
Thus, a viral infection in late pregnancy might cause something like cerebellar
maldevelopment (since the cerebellum develops late) but not limb deformities
(which would have to happen earlier when limbs form).

« Random developmental errors: Sometimes an embryo just doesn’t develop
perfectly, for reasons we may never identify. Development is an incredibly
complex process — cells must divide, migrate, differentiate, and form intricate
structures. Errors can occur by chance (perhaps a cell death here, a signaling
glitch there) resulting in a congenital anomaly. These are not genetic mutations
per se; they’re like construction mishaps. For example, an “umbilical hernia” (a
small opening in the abdominal wall at the navel) is a common minor congenital
issue in puppies — it can be familial (genetic predisposition) or just a random
developmental quirk. Many toy breed puppies have open fontanelles (skull soft
spots) at birth — sometimes this is genetic (especially if persistent), other times
it's just that ossification timing varied. In essence, biology isn’t assembly-line
perfect, so a few pups out of a large population will have congenital quirks with
no clear cause.
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« Congenital conditions due to maternal health: The mother’s health and
behaviors during pregnancy can indirectly cause issues. If the mother
experiences severe stress or poor health, stress hormones or reduced placental
blood flow might impact the pups’ development. There is emerging evidence in
many species that maternal stress can have epigenetic effects on offspring
(altering gene expression). While in dogs this is not fully researched, one could
hypothesize that extreme stress or neglect of a pregnant dog could predispose
puppies to issues (behavioral or physiological) that are present at birth or shortly
after (e.g., low birth weight, weaker immune function). Similarly, maternal
diseases like uncontrolled diabetes (rare in dogs) or thyroid disorders might
influence fetal development environment.

« Examples of congenital but not inherited conditions: To cement the concept,
here are a few real-world examples:

o Fetal infection: A pregnant stray dog infected with parvovirus in mid-
gestation survives, but two of her pups are born with cerebellar defects
(wobbly, uncoordinated — a condition analogous to “feline cerebellar
hypoplasia” seen with panleukopenia virus). These pups have a
congenital neurological condition due to viral damage, not genetics.

o Drug exposure: A breeder’s dog was accidentally given a high dose of a
certain antibiotic early in pregnancy; the resulting litter has several
puppies with cleft palates and limb deformities. The drug was the
teratogen causing congenital defects — these are not inherited (the parents
are normal and not related).

o Nutritional issue: A diet extremely low in calcium and certain vitamins fed
to a pregnant dog leads to newborns with underdeveloped bones
(neonatal rickets) and some with malformations. Again, congenital
(present at birth) but the next litter, when diet is corrected, is normal —
indicating it was environmental.

o Uterine positioning: In a litter of Great Danes, one puppy is significantly
smaller and has a bent leg. It turns out this puppy was positioned very
crowded at the uterine horn tip with little room — effectively a form of
intrauterine growth restriction. The limb deformity could be from physical
constraint (similar to “contractures” seen in large litters of pigs or foals due
to crowding). This is a congenital condition caused by mechanical forces
in utero.

In summary, congenital conditions can arise from development gone awry due to
external influences or random chance. They do not follow patterns of inheritance and

© 2025 Just Behaving (Dan Roach). All rights reserved. Page |7



may appear unpredictable. Often, multiple factors combine — for instance, a genetic
predisposition plus a teratogen might together produce a defect (where one alone might
not). A key point made in veterinary literature is that most congenital defects have no
single identified cause; many are thought to result from an interaction of genetic
susceptibility and environmental trigger. For example, why do English Bulldogs have a
high rate of cleft palate pups? Possibly because the breed’s genetics predispose to it
and certain head shape genes overlap with palate formation, plus maybe folate
metabolism differences — an interplay of genes and environment.

Understanding these developmental and environmental contributors is important
because it means breeders and owners can sometimes prevent or reduce congenital
problems by managing the dam’s health and environment. Good prenatal care — proper
nutrition (possibly including supplements like folic acid where appropriate), avoiding
known toxins, timely vaccination to prevent infections, minimizing stress — can lower the
risk of avoidable birth defects. Of course, not all anomalies can be prevented, but an
ethical breeder will aim to control what they can.

Next, we will look at how these factors specifically play out in Golden Retrievers and
other breeds, and examine the prevalence of various conditions.

Breed-Specific Perspectives: Golden Retrievers vs. Others

Different breeds of dogs face different congenital and hereditary health challenges.
Purebred dogs, by virtue of their limited gene pools and selection for specific traits,
often have breed-predispositions to certain disorders. Golden Retrievers provide an
interesting case study: they are generally robust, athletic dogs, yet they are plagued by
a high incidence of certain hereditary problems (notably cancer and joint issues). We'll
compare Goldens to other purebreds and to mixed-breed dogs, and also consider
international differences (e.g., Golden Retrievers in other countries) to get a full picture.

Hereditary Conditions in Golden Retrievers

Golden Retrievers are beloved family dogs, but unfortunately they carry a burden of
some well-documented hereditary diseases. A survey by the Golden Retriever Club of
America found that about 60% of Goldens will be diagnosed with cancer in their lifetime
— one of the highest rates among dog breeds. Furthermore, over 60% of Golden
Retrievers ultimately die from cancer according to some studies. The most common
types are hemangiosarcoma (a malignant blood vessel cancer) and lymphoma, followed
by other malignancies like mast cell tumors and osteosarcoma. This predisposition
suggests a genetic component to cancer susceptibility in Goldens. Indeed, ongoing
research (like the Morris Animal Foundation’s Golden Retriever Lifetime Study of 3,000
Goldens) aims to untangle genetic vs. environmental causes of this cancer epidemic.
The anticipated cancer incidence in that cohort was ~60% based on prior club surveys.
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Why so much cancer in Goldens? It appears to be partly hereditary. Epidemiological
comparisons have noted differences between populations — for instance, anecdotal
reports (and some data) suggest Golden Retrievers in Europe (e.g., UK lines) have
somewhat lower cancer rates and longer lifespans on average than American Goldens.
A 1998 health survey in the UK found cancer (especially hemangiosarcoma and
lymphoma) accounted for about 38-40% of Golden Retriever deaths, whereas U.S.
surveys in the 2000s put that number closer to 50-60%. The reasons aren’t definitively
known, but hypotheses include: a genetic bottleneck in North American Goldens
(perhaps a popular sire or two that propagated a cancer-promoting mutation),
differences in environmental exposures, or differences in spay/neuter timing (early
neutering is more common in the U.S. and is linked by some studies to higher risk of
certain cancers in Goldens — this is an environmental/hormonal factor). It’s likely a
combination of genetics and environment. To tackle this, Golden Retriever breeders
have begun focusing on longevity and genetic diversity — for example, selecting
breeding dogs from lines with many long-lived relatives, and importing European
bloodlines to widen the gene pool.

Beyond cancer, Golden Retrievers are prone to a variety of hereditary disorders (as
documented by breed health surveys and genetic research). Some of the key ones
include:

e Orthopedic issues: Hip dysplasia and elbow dysplasia are common in Goldens.
These are polygenic hereditary conditions where poor joint conformation leads to
arthritis. Goldens rank high in hip dysplasia incidence among large breeds.
Reputable breeders screen parent dogs via OFA or PennHIP and breed only
those with good hips/elbows to reduce risk, but it's not eliminated. There is also
cranial cruciate ligament rupture — not congenital, but an orthopedic problem with
a heritable component in ligament strength; Goldens have a tendency to knee
ligament tears in mid-life, possibly partly genetic.

o Eye diseases: Goldens can inherit progressive retinal atrophy (PRA) — there are
at least three known genetic forms in the breed (prcd-PRA, GR-PRA1, GR-
PRAZ2) for which DNA tests exist. These cause gradual blindness. Another eye
issue is pigmentary uveitis (also called Golden Retriever uveitis), an inflammatory
eye condition often leading to glaucoma; it appears to be inherited (seen in
certain families of Goldens), though the exact genetic cause is still under study.
Regular eye exams are recommended to catch it. Cataracts (clouding of the lens)
also occur in Goldens, sometimes hereditary (juvenile cataracts linked to a
recessive gene) and sometimes age-related.

« Cardiac conditions: Subvalvular aortic stenosis (SAS) is an inherited congenital
heart defect seen in Goldens (and Newfoundlands). Puppies with SAS have a

© 2025 Just Behaving (Dan Roach). All rights reserved. Page |9



narrowing below the aortic valve; severe cases can cause early death or exercise
intolerance. Breeding lines have been identified with higher SAS incidence,
indicating a genetic basis. Golden puppies should ideally be screened by a
cardiologist (via auscultation or echocardiogram) for murmurs. Another heart
issue is dilated cardiomyopathy (DCM) — not very common in Goldens
historically, but recently there have been cases linked to diet (a non-genetic
cause). However, Goldens can have DCM with a genetic cause too. Interestingly,
Goldens and Newfoundlands can suffer a taurine-deficiency related
cardiomyopathy (a nutritional interaction); genetics may predispose some
Goldens to need more taurine in diet.

« Skin and coat disorders: Ichthyosis is a benign but noticeable hereditary skin
condition in Goldens, causing flaky, scaly skin in puppies (they look like they
have dandruff on steroids). It's caused by a recessive gene (PNPLA1 mutation),
and DNA testing is available. Many Goldens carry it; affected dogs live normal
lives but have dry, flaky skin. Allergies (atopic dermatitis) are also very common
in Goldens — chronic itchy skin/ear infections. Atopy has a genetic predisposition
(Goldens, Westies, etc. are prone) but also environmental triggers. So you'll see
in surveys “atopic dermatitis” as a frequent diagnosis in Goldens (it's often
hereditary, but managed with meds and diet).

« Endocrine disorders: Goldens have a high rate of hypothyroidism (autoimmune
thyroiditis). This is a hereditary autoimmune condition where the dog’s immune
system attacks the thyroid gland, leading to low hormone levels. Symptoms
include lethargy, weight gain, skin issues. It often arises in mid-life. Testing
breeding dogs for thyroid autoantibodies can help avoid breeding those likely to
develop it. According to data, hypothyroidism is more common in purebreds like
Goldens than mixed dogs. In fact, one large study found hypothyroidism
significantly more prevalent in purebreds than mutts. Goldens are among breeds
predisposed (along with Dobermans, etc.).

« Neurologic and other disorders: Epilepsy can occur in Goldens (and many
breeds). It has hereditary forms, likely polygenic. Goldens are not the most
epilepsy-prone breed, but it does occur. A more breed-specific neurological
disease is Neuronal ceroid lipofuscinosis (NCL) — a rare fatal neurodegenerative
disorder; an autosomal recessive gene for NCL exists in Goldens (genetic test
available). Fortunately it’s rare, but carriers exist. Also, muscular dystrophy
(GRMD) as mentioned is X-linked and while also rare, it's present in the breed’s
genetics (carried by some females, affecting male pups who sadly don’t survive
long).
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To give an idea of the breadth of conditions Goldens can inherit, the Humane Society
Veterinary Medical Association’s guide lists dozens of diseases associated with Goldens
— from orthopedic and eye conditions to immune disorders and cancers. Goldens are a
victim of their popularity; intensive breeding over decades spread certain mutations
widely. The good news is many of these can be tested or screened (hips, elbows, heart,
eyes, DNA tests for PRA/ichthyosis/NCL, etc.), and conscientious breeders are working
to reduce incidence.

Congenital Conditions in Golden Retrievers

In terms of birth defects (congenital anomalies visible at birth), Golden Retrievers are
not especially known for high rates of congenital malformations compared to
brachycephalic breeds. However, like any large breed, they can have their share of cleft
palates, liver shunts, heart defects, etc. Based on general veterinary data, about 0.2%
to 3.5% of all puppies are born with some congenital defect on average. In one study of
various breeds, 6.7% of newborn puppies had a detectable malformation (likely a higher
number because they included minor ones). Common ones across all dogs included
cleft palate (~2-3% of puppies in that study) and hydrocephalus (~1-2%). Golden
Retriever puppies can and do occasionally show these issues.

For example, cleft palate (a gap in the roof of the mouth) can occur in Goldens. It's not
super common in this breed (more common in flat-faced breeds or certain lines like
Bulldogs or Boston Terriers), but it happens. Often these are isolated incidents in a litter
and may not repeat unless there’s a genetic predisposition. Some Golden breeders
report that supplementing folic acid seemed to reduce cleft occurrences in their litters
(borrowing from brachycephalic breed practices). Umbilical hernias are another minor
congenital issue sometimes seen in Goldens — a small protrusion at the belly button.
Small hernias can be considered an insignificant cosmetic issue or easily fixed during
spay/neuter; large hernias might need surgical correction. The inheritance of umbilical
hernia is unclear — it can be genetic or due to how the cord was attached/cut.

Heart defects like the aforementioned subaortic stenosis are congenital and do occur in
Goldens with a genetic basis. A Golden pup with a loud heart murmur at 8 weeks might
be suspected to have SAS or a related defect; some will improve (innocent murmurs),
others confirmed via echo. Breeding studies have shown SAS has familial aggregation
in Goldens, so it’'s a congenital defect with hereditary nature. Goldens can also rarely
have patent ductus arteriosus (PDA), a common congenital heart defect in dogs (where
a fetal blood vessel fails to close). PDA isn’'t known to be especially common in Goldens
specifically, but any breed can have it. It’s surgically fixable in many cases.

A serious congenital problem that can afflict Goldens (as well as other breeds) is
portosystemic shunt (PSS) — an abnormal blood vessel bypassing the liver. Liver shunts
can be inherited (some breeds like Yorkies have a high genetic incidence). Goldens are
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not high on the list for PSS, but it does happen occasionally. One study found
portosystemic shunt more prevalent in purebreds overall (it was one of the conditions in
that list), meaning genetics contribute. If a Golden retriever puppy is failing to thrive,
very small, or shows neurological signs (“hepatic encephalopathy”) after eating, a liver
shunt might be suspect. There isn’t a specific known gene in Goldens for this — likely
complex.

It is worth noting that modern breeding practices can inadvertently increase congenital
problems in some breeds due to selection for extreme traits. Goldens, fortunately, have
not been bred for extreme physical features — they are pretty natural in form. Contrast
that with English Bulldogs or French Bulldogs: selecting for a very flat face has led to
chronic congenital issues like stenotic nares (tiny nostrils) and elongated soft palate —
collectively part of Brachycephalic Airway Syndrome, which is essentially a set of
congenital anatomical defects deliberately bred for a “cute” look. Studies show
brachycephalic breeds have far higher rates of various congenital malformations than
other dogs. In one retrospective study, brachycephalic puppies were 3 times more likely
to be born with malformations than non-brachycephalic, and “extreme” brachycephalics
(like modern French Bulldogs) were 5 times more likely than more moderate ones. This
is a case where hereditary selection for a trait (flat face) causes congenital
abnormalities (breathing issues, clefts, etc.). Goldens don’t have that type of issue
since their conformation is moderate. However, Goldens have their own human-
imposed bottleneck: intense selection for traits like coat color or show ring looks might
have inadvertently concentrated genes for cancer or allergy — less obvious than a
bulldog’s nose, but genetic nonetheless.

Purebreds vs. Mixed Breeds: Health Differences

A common question is whether mixed-breed dogs are healthier than purebreds. The
concept of “hybrid vigor” suggests that mixing genetic lines can reduce the incidence of
recessive diseases and potentially improve health. Scientific studies have investigated
this by comparing disease prevalence in purebreds versus mutts:

A landmark study of over 27,000 dogs (covering 24 common genetic disorders) found
that 10 of those disorders were significantly more frequent in purebreds than in mixed-
breeds. These included conditions like aortic stenosis, dilated cardiomyopathy,
hypothyroidism, elbow dysplasia, cataracts, epilepsy, and others — many of which we've
noted as issues in specific breeds. On the other hand, for 13 disorders (including many
cancers, hip dysplasia, and others), there was no statistical difference between
purebreds and mixes. Mixed-breed dogs were more prone in only 2 categories: cruciate
ligament rupture and... being hit by a car (the latter obviously not genetic, but it
humorously highlights that mixed breeds in that dataset may have had more outdoor
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freedom, leading to trauma). So, overall, purebreds do show higher risk in a substantial
subset of genetic disorders, while for many health issues there’s parity.

From a genetics standpoint, mixed-breed dogs have greater genetic diversity, which
usually means they are less likely to inherit two copies of any given deleterious
recessive mutation (since their parents are from different gene pools). However, mixed
breeds are not immune to genetic disease — they still carry many of the same mutations
(just usually one copy of each). A 2018 study examining over 100,000 dogs for 152
disease genes illustrated this well: it found that about 2 in 5 dogs carried at least one
defective gene variant (either pure or mixed), and most specific DNA variants were
present in both purebreds and mixed-breeds. In fact, mixed-breed dogs and purebred
dogs share the maijority of known genetic disorders, just at different frequencies. What
differs is how those variants align in individuals:

« Mixed breeds more often have single copies of various recessive mutations
(carriers). One analysis showed mixed-breed dogs were 1.6 times more likely
than purebreds to be carriers of at least one common recessive disease allele —
essentially, mixes carry a patchwork of genetic oddities from their diverse
lineage, but usually not two of the same kind. Purebred dogs, having more
uniform genetics, were more likely to be homozygous (affected) for recessive
diseases. Purebreds in that study were 2.7 times more likely than mixes to
actually be affected by a recessive disorder (3.9% of purebreds tested had at
least one recessive condition vs 1.4% of mixes). In other words, a mutt might
carry one gene for collie eye anomaly and one for PRA and one for something
else but never get the diseases, while a purebred Collie might carry two for CEA
and go blind, or a purebred Golden two for PRA and go blind.

Figure: Comparison of mixed-breed vs. purebred dogs in carrying recessive disease
genes. In panel A, mixed-breed dogs (black line) are more likely than purebreds (gray
line) to carry 1 or 2 recessive disease alleles in the heterozygous (carrier) state. In
panel B, purebred dogs (gray) are more likely to have recessive mutations in
homozygous state (22 copies, causing disease). This illustrates that while many dogs
carry genetic risk factors, purebreds have a higher chance of getting two copies of the
same one, resulting in an inherited disorder.

For Golden Retrievers specifically: as a popular pure breed, they unfortunately
demonstrate this pattern. A Golden may carry risk genes for various cancers, joint
issues, etc., and being purebred, it might have several of those in homozygous form or
in combination with environmental triggers. A mixed-breed that is part Golden might
have inherited some Golden risk genes, but mixed with other breed genes, potentially
diluting risk (or at least not doubling up on the same risk). For example, if you cross a
Golden Retriever with a Poodle (making a Goldendoodle), the offspring might inherit
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one copy of a Golden cancer predisposition gene, but also a Poodle gene that perhaps
offers some protection or at least they might not inherit two Golden risk alleles. There is
evidence of heterosis (hybrid vigor) in lifespan: mixed-breed dogs on average live a bit
longer than similar-sized purebreds. Studies show an average of about 1.2 years
greater lifespan in mixes, though exact numbers vary. Another study found breeds with
lower average inbreeding lived ~3-6 months longer than high inbreeding breeds. For
Golden Retrievers, some data suggest their average lifespan (in the U.S.) is around 10-
11 years, whereas a similarly sized mixed-breed might average 12+ years. This is not
universal, but generally, reducing inbreeding tends to reduce early mortality from
genetic diseases.

That said, mixed breeds can and do get all the same diseases — they get cancer, they
get epilepsy, they get hip dysplasia (especially if they are large, since environment and
weight also contribute). No dog is “immune” to congenital or hereditary issues just by
being mixed, but the odds of specific inherited disorders manifesting are often lower. In
the context of our discussion: if your goal is to avoid hereditary diseases, a thoughtfully
bred dog (pure or mixed) from health-tested parents is ideal. Simply having mixed
ancestry is not a guarantee of health (for instance, a cross of two unhealthy purebreds
could inherit the problems of both).

The Role of Inbreeding and Genetic Diversity

Genetic diversity is a key factor influencing the prevalence of hereditary problems.
Purebred dog breeds often have high levels of inbreeding — meaning many individuals
are related and share large portions of their genome. The Coefficient of Inbreeding
(COIl) measures the percentage of loci likely to be homozygous identical by descent. A
COl of 0% means completely unrelated parents; 25% COl is equivalent to full-sibling or
parent-child mating; many purebreds have COls in the 10-30% range or even higher in
rare breeds. High inbreeding increases the chance that deleterious recessive genes will
pair up.

Studies confirm that inbreeding depression — the reduction in vitality and lifespan due to
inbreeding — affects dogs. A recent genetic analysis found that across breeds, more
inbred breeds had shorter lifespans on average. The difference between the most
genetically diverse breed and the least was about 1.7 years of life expectancy. For
example, a highly inbred breed might have many individuals only living 8-10 years,
whereas a less inbred breed of similar size might average 11-12 years. Another analysis
focusing on Golden Retrievers showed that dogs with higher inbreeding coefficients
tended to die younger than those with lower inbreeding (this was referenced in a study
on inbreeding and lifespan). In one data set, dogs with very low inbreeding (<5-6% COl)
had a much higher chance of reaching age 12 than dogs with COIl above 25%.
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Why is this? Inbreeding brings out hidden bad alleles and also reduces overall genetic
‘robustness.” It can compromise the immune system (less diversity to respond to
pathogens) and other fitness traits. In Golden Retrievers, the push for genetic diversity
has grown — breeders now sometimes consider COIl in mating decisions or introduce
dogs from different populations (e.g., American line bred to an English import) to get a
lower COl litter. The Golden Retriever Lifetime Study is even examining genetic diversity
in participants to see if more diverse Goldens have lower cancer incidence. Preliminary
expectations suggest that might be the case, as cancer is often a disease where
multiple subtle genetic factors (which could be kept diverse) play a role.

To quantify, one study (Urfer et al.) noted that across various breeds, those below
median inbreeding had on average 3-6 months greater lifespan, and interestingly, that
particular study didn’t find a big lifespan gap between mixes and purebreds perhaps
because many purebreds aren’t at 25% COI extremes in that dataset. However,
practically, mixes often effectively have zero inbreeding (if very unrelated parents),
whereas purebreds often have some.

For Golden Retrievers, what is their genetic diversity status? Goldens actually have a
fairly large worldwide population, but within localized subpopulations there can be a lot
of relatedness. Popular sires (male dogs that win shows or are top hunters and get bred
extensively) have historically contributed to gene pools disproportionately. If one
champion male passes on not only his good traits but also a few bad mutations to
hundreds of puppies, he can raise the frequency of those mutations breed-wide. This
“popular sire effect” is a known problem in dog breeding. It likely contributed to the
widespread nature of certain Golden Retriever issues (like maybe a dominant lineage
with cancer genes). On the bright side, because Goldens are numerous, introducing
new lines (from overseas, or even, controversially, considering an outcross to another
breed for health) is feasible and there’s genetic variability out there if people use it.
Breed clubs and geneticists now encourage breeding strategies that balance selection
for positive traits with maintaining diversity.

In contrast, a breed like the Cavalier King Charles Spaniel — which has an extremely
small founding population and was essentially recreated from a handful of dogs mid-
20th century — has such high inbreeding that every individual is like a relative. They
suffer widespread early-onset heart disease (mitral valve disease) among other issues,
partly because almost all Cavaliers carry the underlying risk genes due to that genetic
bottleneck. Golden Retrievers are not at that extreme, but they serve as a caution that
even a popular breed can have genetic bottlenecks within it.

One more point: international comparisons for Goldens show some differences: The
breed was founded in Scotland in the 1800s (by one estate, the famous Tweedmouth
strain). All Goldens descend from those few dogs, so in a sense all are distant cousins.
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However, the breed split into somewhat separate populations (European vs North
American) about a century ago. European Goldens were often bred more for
conformation show and pet qualities, and American Goldens for both show and field
work, with limited exchange. This created slightly divergent gene pools. Some European
lines may lack certain mutations found in American lines and vice versa. For example,
it's hypothesized that perhaps the high hemangiosarcoma rate seen in U.S. Goldens
might be partially due to a particular lineage that was heavily used in the mid-late 20th
century in North America but not as much in Europe. Meanwhile, European Goldens
might have other issues; there are indications they have more elbow dysplasia than
some American lines (possibly due to a popular sire with elbow issues). These nuances
are interesting because they suggest geographical sub-populations can have different
hereditary profiles. International outcrossing (bringing in mates from far populations of
the same breed) can introduce beneficial genetic variation — an ethically positive
strategy so long as core breed type is maintained.

Mixed Breeds and “Designer” Crosses

Mixed-breed dogs (including deliberate crosses like Goldendoodles) often enjoy lower
risk of some recessive diseases, as discussed. However, “designer’ mixes can still
inherit diseases from both sides. A Goldendoodle, for example, might inherit hip
dysplasia tendency from both Golden and Poodle (both breeds have it) — crossing
doesn’t automatically fix polygenic issues unless specifically selected for. Similarly, if
both parent breeds carry a version of a disease gene (like PRA in Goldens, and Poodles
have their own PRA mutations), the doodle could still end up with vision problems.
Therefore, responsible breeding applies to mixed-breeding too: e.g., health-test the
Golden parent and the Poodle parent for known issues in each breed to avoid passing
those on.

One advantage mixes have is broader genetic immune diversity — evidence suggests
mixed dogs may suffer slightly less from autoimmune diseases or allergies, but they’re
by no means exempt. Goldens are allergy-prone; Poodles can be too. A Goldendoodle
can still be allergy-prone. On congenital issues, mixes overall have a lower incidence of
birth defects (one study found 19% of litters with malformations were brachycephalic,
and many malformations were in purebreds; only a small fraction were in mixes). In the
Brazilian study of 803 puppies, while 6.7% had malformations overall, 84.4% of those
malformations occurred in purebred puppies — indicating mixed breeds accounted for
only ~15% of birth defects despite many mixed pups in the sample. This aligns with the
idea that purebreds, due to both genetics and perhaps more intensive breeding (older
dams in some cases, etc.), have higher anomalies.

Takeaway: Golden Retrievers, as purebreds, have high risk for certain hereditary
issues. Mixed-breed dogs are not magically healthy, but statistically they often fare
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better on many genetic fronts, particularly those conditions that require two identical bad
genes. For owners, the key is informed awareness: if you have a Golden Retriever (or
any purebred), know its breed’s common issues and watch for them; if you have a
mixed breed, don’t assume it can’t have a congenital/hereditary problem — it very well
can, especially if it came from accidental or careless breeding (e.g., two mixes who both
carry the MDR1 gene might produce a mixed pup that is drug-sensitive).

Now, we’ll shift to the industry perspectives: how veterinarians, breeders, and genetic
testing companies view and address these congenital and hereditary conditions, and
the communication challenges involved.

Veterinary and Industry Perspectives, Biases, and Communication Gaps

The topic of genetic and congenital diseases involves many stakeholders —
veterinarians, breeders, pet owners, pet insurance companies, and the burgeoning pet
genetic testing industry. Each has its perspective, and sometimes these perspectives
clash or leave gaps in understanding.

Veterinary Community and Literature

Veterinarians are often the first to diagnose congenital or hereditary conditions in a dog.
The veterinary literature provides guidance on identifying these issues and often
cautions about breed predispositions. For instance, vet manuals list which breeds are
prone to which defects, and vets use this knowledge in diagnostics (if a 6-month-old
Golden presents with lameness, a vet knows to screen for elbow dysplasia or
panosteitis; if a young Cavalier has a heart murmur, check for mitral valve disease,
etc.).

However, there is sometimes a communication gap between vets and breeders or
owners: a vet might diagnose a condition as “probably hereditary” which can upset a
breeder who feels accused, or an owner might be unaware of their breed’s risks until

the vet informs them at diagnosis. Bias can come in when vets have to navigate breeder
relationships — e.g., if a vet knows a breeder sold a puppy with a liver shunt, the vet
might suspect the breeding stock has a genetic issue, but breeders sometimes resist
such feedback for fear of their reputation. Ideally, vets and breeders cooperate: sharing
data on health outcomes so breeders can adjust their programs (breeders not repeating
a pairing that produced defects, etc.). In practice, this cooperation is improving thanks to
open health databases (like OFA’s public records), but historically it's been spotty.

The veterinary literature also pushes for clarity in terminology. It's important that vets
explain to owners the difference between congenital and hereditary. For example, if an
owner’s puppy is diagnosed with a congenital portosystemic shunt, the vet should
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explain it may have a genetic basis, especially if it's a predisposed breed, but in many
cases of shunts the exact hereditary pattern is unknown. I've seen frustration from
owners who want to know “was it genetics or something | did?” Sometimes the answer
is “we aren’t 100% sure, could be a mix of both.” This uncertainty is a challenge —
owners and breeders alike prefer clear answers, but science often deals in probabilities.

Pet insurance companies also have a perspective: historically, many pet insurers
excluded hereditary/congenital conditions from coverage (considering them pre-existing
or not covered by basic plans). Trupanion and a few others now advertise that they
cover congenital and hereditary conditions, which is a selling point. This indicates they
recognize these are not the owner’s “fault” and can be very costly (so owners need
coverage). The insurance industry definitions, as we saw, align with what we defined:
hereditary = genetic, congenital = present at birth. An important note for owners: if a pet
insurance policy excludes hereditary issues, that might mean if your Golden gets hip
dysplasia or cancer (which have genetic components), they might not pay — so
knowledgeable owners choose policies that include those. Insurance data collection is
actually a rich source for researchers — e.g., studies using insurance databases have
quantified disease prevalence by breed (for instance, how likely certain breeds claim for
certain diseases). This can identify breed risks but also possibly bias if owners of some
breeds are more likely to seek care.

Breeders and Breed Clubs

Ethical breeders are deeply invested in reducing hereditary problems. Breed clubs often
have health committees, recommend screening protocols, and fund research. For
Goldens, the Golden Retriever Club of America (GRCA) Code of Ethics recommends
breeding dogs pass tests for hips, elbows, heart, and eyes, and many breeders also do
DNA panels. Breed clubs also sometimes face political pressure: admitting severe
health issues in the breed can be bad PR, but ignoring them is worse long-term. After
the notorious BBC documentary “Pedigree Dogs Exposed” (2008) which highlighted
genetic diseases in purebreds (including cancer in Goldens, syringomyelia in Cavaliers,
etc.), many clubs doubled down on health initiatives.

However, biases and gaps remain: Some old-school breeders might downplay new
genetic tests, either from skepticism or fear that too much transparency will brand their
line as “defective.” For example, when a DNA test for Golden Retriever NCL became
available, initially only a few breeders tested; others didn’t want to know or believed “it's
so rare, not in my lines.” Over time, as more did test, a few carriers were found even in
top kennels — prompting quiet adjustments in mating plans. It takes a cultural shift to
embrace testing as a tool rather than a black mark.
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Another issue is breeder-buyer communication: If a puppy is born with a defect, does
the breeder tell the buyers of its littermates? Ideally yes, to be transparent in case it
hints at a genetic issue that might show up later or affect breeding decisions by those
owners. But not all do, especially if it was a one-off. Also, if an owner discovers a
genetic disease at age 5 (say the dog develops epilepsy or an eye issue), should they
inform the breeder? Good breeders want to know to adjust future breeding, but some
owners don’t think to inform or fear the breeder will be defensive. Encouraging open,
blame-free sharing of health info can greatly improve outcomes. Breeders have also
sometimes been accused of kennel blindness — loving their dogs so much they may not
see or admit problems. For instance, a breeder might rationalize that a dog’s mild
dysplasia “doesn’t bother him, and he’s such a great dog otherwise,” and still breed it,
whereas another breeder would not. Bias can creep in due to attachment or the desire
to perpetuate one’s favorite line.

Breed clubs internationally vary in approach too. Some European clubs have mandatory
health tests; in Sweden and Finland, for example, registration of litters might require hip
scores or certain clearances. In the U.S., the AKC itself doesn’t mandate health testing,
but the parent clubs and the OFA CHIC program encourage it. Cultural differences: In
the UK, after the spotlight on Cavalier’s heart issues, the Kennel Club even considered
intervening with breeding guidelines. For Goldens, internationally the issues are similar,
but European breeders perhaps talk more about GR_PRA genes and ichthyosis (which
they’ve widely tested for), whereas American breeders talk more about cancer and
temperament (since PRA was less common here until recently discovered forms, and
ichthyosis is cosmetic so not all test). It shows how priorities and awareness can differ,
creating gaps when information isn’t shared globally.

The Pet Genetic Testing Industry (Embark, Wisdom, OFA, etc.)

The last decade has seen a boom in direct-to-consumer genetic testing for dogs.
Companies like Embark and Wisdom Panel offer DNA test kits that screen for breed
ancestry and dozens to hundreds of genetic health markers. These have become
popular among both breeders and pet owners.

Utility of genetic tests: For breeders, DNA tests are invaluable for simple Mendelian
diseases. A breeder can avoid producing affected puppies by ensuring they don’t breed
two carriers of a recessive mutation. For example, with Golden PRA mutations: once
those were identified and tests offered, breeders could test their Goldens and ensure
not to mate two carriers — virtually eliminating new PRA cases in litters where it's used.
This is a huge win for dog health. Similarly, testing for ichthyosis lets breeders decide if
they want to produce some mildly affected (flaky-skin) pups or avoid it entirely by not
doubling carriers (since ichthyosis isn’t life-threatening, some may tolerate a
carrierxcarrier breeding if the rest of genetics are stellar, but many just avoid it).
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For owners, companies market tests as a way to “know your dog’s risks” and be
proactive. For instance, if Embark tests your mixed-breed dog and finds it has one copy
of the MDR1 drug sensitivity gene, you then know to avoid certain medications or doses
— that’s very useful actionable info. Or if a dog has two copies of a gene for
degenerative myelopathy (DM), an owner might inform their vet and monitor the dog
closely in old age for early signs, possibly doing physical therapy or avoiding obesity to
prolong mobility.

Limitations and caveats: Not all genetic test results equate to actual disease. Some
have incomplete penetrance (meaning not every dog with the mutation gets sick).
Degenerative myelopathy is a classic example — it's a late-onset neurological disease
(like ALS in humans) associated with a SOD1 gene mutation. Many breeds have the
mutation; however, only a fraction of the dogs that are At-Risk (two copies) ever develop
DM in their lifetime, perhaps because they die of something else first or other modifiers
prevent it. So owners can get quite alarmed if they see “At Risk for DM” on a DNA test
report. Communication here is key: Embark and Wisdom try to explain “At Risk is not a
diagnosis; many at-risk dogs never develop signs.” But not all owners or even vets
interpret it correctly, leading to possible distress or unnecessary interventions.

Another limitation: these tests typically cover known mutations — often ones that are
common in certain breeds. But if a dog has a disease caused by a novel mutation not in
the test’s database, the DNA test will miss it. For example, if there is a new variant of
PRA in Goldens not yet discovered, a dog could go blind even if its test for known PRA
genes was “clear.” Thus, a “clear” result means clear of known mutations — it does not
guarantee the dog is free of all genetic disease potential. Some owners falsely believe
a DNA test makes their dog “all good” health-wise. The companies do usually clarify
this, but it can be lost on consumers.

Additionally, complex polygenic traits (like hip dysplasia, allergies, or even cancer
susceptibility) are generally not predicted by current direct-to-consumer tests. Embark
and Wisdom focus on single-gene conditions with big effect. Research is ongoing to add
polygenic risk scores (e.g., Wisdom Panel’s parent company Mars has done research
on genetic risk factors for cruciate ligament disease and weight gain). In the future, tests
might tell you “this puppy has a higher than average genetic risk of hip dysplasia” by
aggregating many markers — but we’re not quite there in consumer tests. Right now,
OFA and PennHIP physical screenings remain the standard for complex traits like
dysplasia because genetics alone can’t predict it.

Speaking of OFA: The Orthopedic Foundation for Animals (OFA) in the U.S. is an
organization that maintains a database of health test results and certifies dogs that pass
certain exams (hips, elbows, cardiac, eyes, thyroid, etc.). OFA also partners with labs
for DNA testing — for instance, you can do a DNA test through OFA for certain diseases,
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and they’ll register the result. The CHIC (Canine Health Information Center) is a
program by OFA and breed clubs: if a dog completes all recommended health tests for
that breed, it gets a CHIC number (regardless of whether it passed all tests or not; the
point is transparency). For Golden Retrievers, to get CHIC currently a dog must have:
an OFA or PennHIP hip evaluation, OFA elbow evaluation, an eye exam by a vet
ophthalmologist (annual CERF/OFA eye), and a cardiac exam by a cardiologist (at least
auscultation, preferably an echo). Some also include thyroid testing. DNA tests for PRA
and ichthyosis are recommended but not mandatory for CHIC (the thinking being that if
it's a simple recessive and you know status, just avoid producing affected — carriers can
still have CHIC as long as disclosed). The idea is to encourage breeders to do all these
tests and publicly record them, to promote informed breeding.

Communication gaps with genetic tests: One challenge is that many pet owners (not
breeders) now order these DNA kits and then bring results to their vet. Vets sometimes
are caught off guard — historically, vets didn’t have to interpret genetic test printouts from
clients. Now, they might be shown a result like “PRCD-PRA Carrier” or “ARVC variant-1
detected” and need to explain what that means. Some vets are very up to date, others
less so, leading to inconsistent counseling. The testing companies do provide
consultation services (Embark has veterinarians on staff to talk to your vet or you about
results). It's a new area of client education. There’s also a risk of over-reliance on
genetic test results: an owner might think their dog is destined to get something and
treat the dog differently or even elect preventative euthanasia in extreme, unwarranted
cases. Thankfully, most people use the info more responsibly — for example, a friend of
mine discovered her mixed dog had two copies of the mutation for a type of exercise-
induced collapse common in Labs. The dog was fine but knowing that, she modified the
dog’s exercise (no super strenuous nonstop fetch in heat) to avoid triggering collapse.
The dog lived normally and never had an episode. That’s how such knowledge can be
power used wisely.

From a breeder bias perspective: some breeders fear that widespread genetic testing
will “destroy breeds” by labeling too many dogs as carriers and discouraging their use,
shrinking the gene pool further. This is a valid concern if handled poorly. The response
advocated by geneticists is to use genetic testing smartly: Don’t eliminate every carrier
from breeding immediately; instead, use carriers strategically (breed them to clear dogs)
and replace them over time with clear offspring. The motto is “Breed to eliminate
disease, not eliminate dogs.” For example, when a gene test comes out and suddenly
20% of your good dogs are carriers, it would be unwise to neuter all 20% at once —
you’d lose valuable genetic diversity. Instead, you ensure those dogs only mate with
clears, so they produce no affected pups, and gradually the percentage of carriers will
drop in the next generation without a genetic bottleneck. Breed clubs and OFA often
echo this strategy.
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However, not all breeders get that nuanced message — some may indeed blacklist any
carrier. In Goldens, where no disease gene (except maybe the very severe NCL) is so
intolerable that a carrier can’t be bred, most breeders are reasonable. For instance,
ichthyosis carriers are very common and many champion Goldens are carriers;
breeders might still breed a carrier to a clear, because at worst some pups have mild
flaky skin that owners can manage. This is ethically acceptable if disclosed. But if a
breeder hides that and an owner later DNA tests and is upset the breeder “sold me a
dog with a mutation,” conflict can arise. Communication and expectation setting is thus
important.

Genetic testing companies vs. traditional registries: There is also sometimes a rift
between old guard kennel clubs and new genetics companies. For example, AKC will
register a purebred dog regardless of health or genetic status (it’s just a pedigree
registry). Some newer thinkers say registries should incorporate genetic data — e.g., not
registering puppies that will have painful genetic diseases. But that’s a slippery slope.
There has been talk of requiring a genetic health certificate for breeding, but it's
controversial. Right now, it's mostly voluntary via OFA/CHIC.

Biases and Misconceptions

To round out this section, let’s list a few common biases or gaps in understanding and
clarify them:

e “Purebred