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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, I 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. 

• 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. 

• 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: 

• 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). 

• 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. 

• 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 
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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: 

o 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. 

o 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. 

o 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. 

o 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 
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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: 

• 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. 

• 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-
PRA2) 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 
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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). 



© 2025 Just Behaving (Dan Roach). All rights reserved. Page | 11  

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 majority 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 (≥2 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 
(COI) measures the percentage of loci likely to be homozygous identical by descent. A 
COI of 0% means completely unrelated parents; 25% COI is equivalent to full-sibling or 
parent-child mating; many purebreds have COIs 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% COI) 
had a much higher chance of reaching age 12 than dogs with COI 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 COI in mating decisions or introduce 
dogs from different populations (e.g., American line bred to an English import) to get a 
lower COI 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 I 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 
carrier×carrier 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: 

• “Purebreds are unhealthy, mutts are healthy” – an oversimplification. As we 
saw, purebreds have some higher risks, but not every purebred is sick nor every 
mutt healthy. This bias can affect how owners treat symptoms (“He’s a mutt, so it 
can’t be genetic” – false, it could be). Both need proper veterinary care and 
possibly genetic consideration. 

• Attributing blame for congenital defects: Owners might blame breeders 
entirely for a congenital defect (“bad genes”), while breeders might blame a one-
time environmental cause (“the vet gave a drug” or “the mother had a fever”). The 
truth might be mixed. Constructive approach: assume everyone did their best, 
focus on remedying the issue for the pup and sharing info to prevent future 
occurrences. A good breeder will often offer refund or help if a puppy is born with 
a serious defect, even if it was a fluke, as goodwill. 

• Public figures and social media: Social media has influenced perception. 
When a post goes viral about a certain breed’s health problem (like “why you 
shouldn’t get a Cavalier, they all have heart problems by age 5”), it can cause 
public bias. Sometimes these are exaggerated, but often there’s truth. With 
Goldens, many folks now know about the cancer issue – some prospective 
owners ask breeders “what are you doing about cancer?” which is a tough 
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question since there’s no direct test. Breeders might cite longevity in their lines as 
a proxy. Industry communication here is careful: not to scare away people from 
the breed but be honest about risks. Some breed clubs initiate research (GRCA 
helps fund the Golden Lifetime Study) to show they are addressing it. 

• Genetic test marketing vs. reality: Companies might market the number of 
diseases they test (“Embark tests for 210+ genetic conditions”). Consumers may 
interpret that as “210 diseases my dog could have.” In reality, many of those 
conditions are extremely rare or breed-specific. For instance, Embark tests 
Golden Retrievers for Fanconi syndrome – a kidney disorder mostly in Basenjis – 
which a Golden is extraordinarily unlikely to ever have. But they include it 
because their panel covers many breeds. So a naïve owner might get a huge 
report of “tested clear for 210 conditions” and think their dog was at risk for all 
those. The company does usually personalize reports so the top relevant ones 
for that breed are highlighted. Still, there can be misunderstanding. Wisdom 
Panel similarly lists dozens of tests but then often you see “N/A” for conditions 
not applicable to the breed of your dog. 

• OFA vs. PennHIP debates: Within the breeder/vet world, there are sometimes 
debates on best methods (e.g., PennHIP is another hip screening method that 
gives a quantitative laxity score and can be done as early as 16 weeks, whereas 
OFA gives a qualitative grade at 2 years). Such debates can cause confusion on 
what is “better.” Golden retriever community uses both; some misunderstand 
PennHIP thinking a single number guarantees prediction (it’s good but not 
absolute). Bias can come if a breeder chooses whichever method yields the 
result they want (if a dog got a fair OFA but has a tight PennHIP, they might tout 
the PennHIP and vice versa). Transparency in publishing both is ideal. 

In conclusion of this section, the key to bridging communication gaps is education and 
openness. Vets and geneticists must continue translating complex risk info into 
practical advice. Breeders need to stay current with science and be honest about their 
stock’s health. Owners should inform themselves but also realize probabilities are not 
certainties. All parties share the goal of healthier, happier dogs; aligning on that helps 
overcome defensive attitudes. 

Next, we’ll explore a more holistic view – how factors like prenatal care and environment 
(the “nature vs nurture” interplay) can be managed to improve outcomes, and even 
draw parallels with human medicine to illuminate canine issues. 

Holistic and Preventative Perspectives 

A truly comprehensive approach to canine health considers the whole picture – 
genetics, development, environment, and even lifestyle. “Holistic” in this context doesn’t 
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mean alternative medicine, but rather an integrative view that includes prevention, 
wellness, and the dog’s entire life cycle. We’ve touched on prenatal environment and 
toxins; here we’ll integrate those ideas with practical prevention strategies and mention 
where science overlaps with more holistic thinking. 

Prenatal and Neonatal Health – Setting the Stage 

The journey to a healthy dog begins before birth. Ethical breeders treat their pregnant 
dams like the precious cargo they are carrying. From a holistic perspective: 

• Nutrition for the dam: A high-quality, balanced diet optimized for pregnancy is 
essential. Holistic breeders might add certain supplements: folic acid (to prevent 
cleft palate/neural tube defects as discussed), omega-3 fatty acids (for fetal brain 
development), and avoid artificial additives. The science on supplements like 
folate is mixed in dogs, but given low risk and potential benefit, many breeders 
include folic acid in the bitch’s diet at least through the first half of pregnancy. 
Adequate calcium and phosphorus (but not excessive) is needed for fetal bone 
growth; vitamin D levels should be normal, etc. There is an interesting parallel to 
humans: human moms take prenatal vitamins to prevent congenital defects – 
similarly, ensuring the dam has all necessary micronutrients is a preventative 
measure in dogs. 

• Avoiding toxins: We mentioned avoiding teratogenic substances. Holistic-
minded breeders often go further to minimize all chemical exposures – e.g., no 
lawn chemicals, no household pesticides, use natural cleaners around the 
expecting mother. While it’s hard to quantify the effect, it certainly doesn’t hurt. 
For instance, if we consider that exposure to certain lawn herbicides correlates 
with lymphoma in dogs, a breeder might think: “If these chemicals can cause 
cancer post-birth, perhaps exposure during fetal development could also be 
harmful.” So they err on the side of caution and keep the environment as toxin-
free as possible. There is growing interest in environmental epigenetics – how 
exposure can alter gene expression. Though not fully studied in dogs, by analogy 
to humans, avoiding endocrine disruptors and heavy pollutants seems wise. 

• Stress reduction: A calm, low-stress environment for the pregnant dog is 
recommended. Chronic stress could conceivably affect puppies in utero via 
cortisol. In other species, high maternal stress can lead to smaller offspring or 
developmental delays. Holistically, breeders ensure the dam has a comfortable, 
safe space, plenty of affection, and minimal upheaval. Some even play music or 
use calming pheromones – again, not strictly proven, but aiming for a healthy 
mental state for the mom. It aligns with the idea of “prenatal parenting” – the 
notion that nurturing begins before birth. 
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• Healthcare during pregnancy: Routine vet care including necessary 
vaccinations prior to breeding (so maternal antibodies protect pups) is done. 
Treating any illness in the dam promptly is important – for example, controlling 
fever. If an antibiotic is needed, choosing one known to be safe in pregnancy (like 
amoxicillin vs. something risky) – vets do this, but a breeder who’s holistically 
inclined might also support the dam’s immunity with supplements like probiotics 
or certain herbs (with veterinary guidance to avoid harmful ones). Some holistic 
breeders give the dam raspberry leaf (thought to tone the uterus) late in 
pregnancy; while not scientifically proven in dogs, it’s a traditional supplement. 

• Neonatal and early life: Once puppies are born, how they are cared for can 
influence their development. Ensuring newborns are kept warm and have 
colostrum from mom in first 24 hours is vital for immunity. Holistic care might 
include minimal early separation from mom (recognizing the benefits of maternal 
interaction). Some breeders use Early Neurological Stimulation (ENS) 
exercises on neonates (mild handling routines purported to improve stress 
resilience later) – this is not directly about congenital/hereditary issues, but it’s 
part of a comprehensive program to enhance puppies’ robustness. There’s also 
attention to preventing early stress or trauma that could have lasting effects – 
e.g., a breeder making sure the whelping box is in a quiet area to avoid startling 
the neonates too much. 

Avoiding Environmental Triggers of Hereditary Predispositions 

For conditions with a genetic predisposition, controlling the environment can sometimes 
prevent or mitigate the condition. This is where “nature vs nurture” interplay becomes 
actionable: 

• Orthopedic health: A puppy genetically prone to hip dysplasia can end up fine if 
environmental factors are managed – or vice versa, even a puppy with good 
genetics can develop dysplasia if overfed and over-exercised. Holistic puppy-
rearing practices advise: keep puppies at lean body condition while growing, 
avoid excessive high-impact exercise during the growth phase (no forced jogging 
or repetitive jumping for large breed pups), provide non-slip surfaces to walk on 
to strengthen muscles. Studies in Labradors showed that a restricted feeding 
group (kept lean) had significantly less hip dysplasia and arthritis than free-fed 
littermates. So, for Golden Retrievers predisposed to dysplasia, mindful feeding 
(high quality diet but not overdoing calories) and appropriate exercise is a 
prevention strategy. Many breeders educate new puppy owners on this, and 
some even delay sending puppies home until 9-10 weeks to better instill good 
early nutrition and exercise habits. 
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• Allergies/Atopy: If a dog has hereditary tendency to allergies, environmental 
management can hugely affect the outcome. Avoiding triggers like cigarette 
smoke (which can worsen atopic dermatitis and is linked to nasal tumors in long-
nosed dogs), dust mites, and certain food ingredients can keep an at-risk dog 
symptom-free. Holistic vets often incorporate omega-3 supplements to reduce 
inflammation in such dogs, and advise using hypoallergenic shampoos and 
probiotics to bolster skin health. While the genetics load the gun, environment 
pulls the trigger – so one can try to minimize “triggers.” For example, knowing 
Goldens are prone to hot spots (moist dermatitis) and allergies, an owner might 
proactively groom and dry the dog’s coat thoroughly after swimming and use 
skin-supportive diets, thereby preventing the expression of those issues as much 
as possible. 

• Cancer prevention: This is challenging because many factors are beyond 
control, but some holistic strategies include avoiding unnecessary chemical 
exposures (pesticides, as mentioned, which have a link to lymphoma), feeding a 
diet rich in antioxidants (some owners choose home-cooked or fresh diets 
believing it may reduce cancer risk, though data is sparse), and avoiding over-
vaccination (some holistic vets follow minimal vaccine protocols in later life of 
breeds prone to cancer, thinking immune stimulation could potentially trigger 
issues – this is controversial and not evidence-backed, but it’s a perspective). 
Additionally, there’s the spay/neuter timing debate: in Goldens, studies at UC 
Davis found that early spay/neuter (before 1 year) was associated with higher 
rates of certain cancers (hemangiosarcoma, lymphoma) and joint disorders. As a 
result, many breeders now recommend delaying spay/neuter until the dog is 
physically mature (18-24 months) to allow hormones to possibly exert protective 
effects on growth and cancer. This is a case where a management decision 
(when to neuter) can alter the expression of genetically influenced conditions. A 
holistic approach weighs the pros and cons (cancer risk vs. mammary tumor or 
pyometra risk, etc.) and often opts for a later spay with careful monitoring. 

• Psychological development: While not exactly congenital/hereditary, behavior 
has genetic components and early environmental shaping. A holistic 
breeder/socializer ensures puppies get early gentle exposure to various stimuli 
(sounds, surfaces, people) in a positive way, which can prevent behavioral issues 
down the line. Why include this here? Because some problem behaviors can be 
rooted in genetics (e.g., a predisposition to fearfulness) but can be greatly 
improved or even eliminated by optimal rearing conditions. Dan from “Just 
Behaving” would certainly attest to the power of early mentorship and 
environment in shaping a well-adjusted Golden! In essence, even traits with 
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hereditary basis (like tendency toward high energy or sensitivity) can be guided 
in a healthy direction by environment. 

Human Parallels and Insights 

Drawing comparisons to human congenital and hereditary conditions can enhance 
understanding: 

• In humans, we emphasize prenatal care (vitamins, avoid alcohol/smoking which 
cause birth defects). The same logic applies in dogs: a breeder is akin to an 
obstetrician for the dam, ensuring she avoids known dangers. For example, fetal 
alcohol syndrome in humans (a purely environmental congenital disorder) 
reminds us that what a mother consumes can gravely affect the baby. While dogs 
don’t typically get alcohol, it underscores the principle of maternal toxin 
avoidance. 

• Humans have advanced prenatal testing (ultrasounds, amniocentesis for genetic 
diseases, etc.). In high-value breeding dogs, some of this is mirrored – breeders 
do ultrasounds to count puppies and sometimes to check for gross abnormalities 
(though small defects might not be seen). We don’t do “amniocentesis” in dogs 
for genetic testing (ethically and practically not needed, since one can just test 
parent DNA), but if one were extremely concerned about a breeding – say both 
parents are carriers of a recessive disease by accident – one could test the pups 
after birth and decide not to place affected ones or something. Generally, 
breeders avoid that by not mating carriers in the first place due to DNA testing. 

• Genetic counseling: In humans, prospective parents with known genetic risks 
get counseling about odds of inherited diseases. Some progressive dog breeders 
engage in similar “counseling” – e.g., using tools like Punnett squares to inform 
puppy buyers. If a breeder had to use a carrier dog (for good reason), they might 
explain to puppy buyers: “All these pups have a 50% chance of being carriers for 
X, but none will be affected because the other parent was clear; you should still 
inform your vet and not breed the pup unless tested.” This is analogous to telling 
human siblings of a child with recessive disease that they might be carriers. 

• Gene therapy and advanced treatments: Duchenne muscular dystrophy in 
boys is being researched for gene therapy cures; similarly, golden retriever 
muscular dystrophy dogs have been part of trials for exon skipping therapies. 
This is one of those heartwarming synergy moments: the hereditary disease in 
Goldens (GRMD) is helping develop a cure for humans, and possibly those 
techniques might one day be used back in dogs. Already, there was a gene 
therapy trial curing a form of congenital blindness (PRA) in Briard dogs with an 
RPE65 mutation; that same therapy became the basis of Luxturna, the first FDA-
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approved gene therapy for inherited blindness in humans. So, studying and 
intervening in hereditary diseases is beneficial across species. While gene 
therapy for dogs isn’t commercially available yet, it’s a future possibility for 
eliminating certain hereditary conditions in live animals (beyond just breeding 
them out). 

• Lifestyle and epigenetics: Human studies show that things like diet and trauma 
can cause epigenetic changes (chemical modifications on DNA that affect gene 
expression) and that some of these can even be passed to offspring. In dogs, 
research is nascent, but one could speculate: if a female dog has severe stress 
or poor nutrition, she might methylate some genes differently in her eggs or in the 
fetus, potentially affecting the puppy’s long-term health even if the DNA sequence 
is unchanged. We don’t have direct evidence of transgenerational epigenetic 
inheritance in dogs yet, but it’s an intriguing area. Holistically-minded folks might 
already behave as if it’s true – treating their dogs in a way to promote positive 
epigenetic outcomes. 

The Limits of Prevention 

Despite all these measures, it’s important to acknowledge the scientific limits of 
prevention. We cannot prevent every congenital or hereditary condition: 

• Some mutations are so embedded in a breed that removing them would require 
outcrossing or decades of work (e.g., almost all Dalmatians had the gene for high 
uric acid and bladder stones; it took an outcross to pointers and backcrossing to 
reintroduce a low-uric-acid line). Breed enthusiasts sometimes resist these 
measures due to preservation of breed purity – an ethical debate between 
maintaining tradition vs. improving health. 

• Polygenic conditions are elusive. We can reduce risk (like hip dysplasia rates 
have improved in many breeds through screening and selective breeding), but 
they may never be gone because they involve many genes and also 
environment. In Golden Retrievers, hip dysplasia still occurs even from 
generations of OFA-excellent parents, though at lower rates – that’s the limit of 
genetic selection, you improve probabilities, not guarantees. 

• Random chance can always intervene (a new mutation, a developmental 
accident). For example, a perfectly healthy pair of dogs with no defect history 
could still produce an pup with a random cleft palate or a spontaneous genetic 
defect. Breeding living creatures will always have uncertainty. The goal is risk 
reduction, not total elimination, which is why ethical breeding is about mitigating 
known risks and being prepared to deal with issues compassionately if they 
arise. 
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• There’s also the phenomenon of genetic linkage: sometimes the gene for a 
desirable trait is linked to a gene for a bad trait. An example in some breeds: the 
gene that gives Dalmatian dogs their spots is tightly linked to the gene that 
causes deafness (in the case of Dalmatians, lack of pigment in the inner ear). 
Breeding away the deafness would mean altering the beloved coat pattern – a 
conundrum. For Golden Retrievers, anecdotally, some suspect that selecting 
heavily for the classic rich gold coat and type inadvertently also selected for 
certain cancer predispositions (this is hypothetical but illustrates how breeding 
goals can conflict). Breaking such linkages is hard. We might accept some trade-
offs or find innovative solutions (like identifying a rare individual that has one 
without the other and using them heavily). 

Holistic prevention includes not just actions but mindset: planning litters responsibly, 
being ready to care for special-needs puppies (rather than euthanize) if something 
congenital occurs, and educating new owners on how to best raise their puppy to 
minimize health issues. 

In the end, a practical, ethical approach – much like Dan from Just Behaving might take 
– combines the best of science (genetic testing, veterinary screening) with the best of 
natural rearing (optimal nutrition, environment, and socialization). It’s about stacking the 
odds in favor of the dog’s health at every stage, while acknowledging we can’t control 
everything. 

Future Directions: Toward Healthier Dogs 

Looking forward, there are several promising avenues to further reduce congenital and 
hereditary problems in dogs. These range from better research studies to cutting-edge 
technologies. Here we propose some scientifically sound strategies that could shape 
the future: 

Longitudinal Cohort Studies with Genetic & Prenatal Data 

One of the most powerful tools in human epidemiology is the longitudinal cohort study – 
following a large group of individuals over time, recording exposures and outcomes. The 
Golden Retriever Lifetime Study (GRLS) is a prime example being applied in dogs: 
3,000 Goldens enrolled as puppies, being tracked for life, with data on diet, 
environment, and regular health exams. This study will yield insights into risk factors for 
cancer and other diseases by comparing those who get disease vs. those who don’t. 
Expanding such cohorts to include prenatal and genetic data would be immensely 
valuable. 

Imagine a study where researchers work with breeders to enroll pregnant dams and 
then follow their puppies from conception (or birth) onward. They would collect: 
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• Detailed info on the dam’s health, nutrition, and any exposures during pregnancy. 

• Genetic profiles of the parents and puppies (perhaps even sequencing entire 
genomes, not just known mutations). 

• Monitoring of the pups through development, with veterinary exams at key 
milestones (8 weeks, 6 months, 1 year, annually, etc.). 

• Owners would contribute data via surveys about the dog’s lifestyle (e.g., activity 
level, environment like city vs. rural, use of lawn chemicals at home, etc.). 

By correlating all these factors, we could tease apart interactions: for example, does a 
certain gene only lead to disease if the dog is spayed early or fed a certain diet? Does 
prenatal exposure to a mild toxin cause issues only in pups with a specific genetic 
susceptibility? With a large enough sample, sophisticated statistical models (like GWAS 
– genome-wide association studies – combined with environmental data) could identify 
new risk factors or gene-environment interactions. 

For Golden Retrievers, this could answer questions like: Why do some 12-year-old 
Goldens get aggressive hemangiosarcoma and others live to 15 cancer-free? The data 
might show, say, that 90% of those with hemangio had a particular genetic marker and 
were overweight in youth, or some pattern. Then interventions could be targeted (avoid 
breeding dogs with that marker with each other, keep dogs lean, etc.). 

Similar cohort projects could be done for other breeds, especially those with unique 
issues (like Bulldogs for birth defects, Cavaliers for heart disease). International 
collaboration would help increase sample sizes and diversify data. These studies 
require funding and coordination, but the cost of genomic sequencing is dropping and 
many dog owners are willing citizen-scientists when it comes to helping their beloved 
breeds. The Dog Aging Project (a broad longitudinal study of tens of thousands of pet 
dogs of all breeds) is another example – it’s collecting genetics and following health and 
could yield general principles about how genetics and environment influence aging and 
disease across breeds. 

Genetic Research and Biotechnology 

On the genetic front, continuing to identify the specific mutations responsible for 
diseases is crucial. There are still many hereditary conditions in dogs with unknown 
genetic causes (e.g., some forms of epilepsy, many cancers, etc.). Modern tools like 
whole-genome sequencing and genome-wide association can pinpoint new risk loci. 
Golden Retrievers, given their popularity, have had some genetic discoveries (like the 
PRA genes, ichthyosis gene, etc.), but more are needed, especially for complex traits: 
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• Polygenic Risk Scores (PRS): Once enough data is gathered, scientists could 
develop a PRS for a disease – basically a numerical score that sums up the 
effect of many genes to estimate an individual’s genetic risk. For example, a PRS 
for cruciate ligament rupture might combine subtle variations in collagen genes, 
inflammation genes, etc. Breeders could use PRS to select mating pairs that 
produce puppies with lower genetic risk. Owners and vets could use PRS to 
identify at-risk dogs early and take preventive measures (like for a high PRS for 
hip dysplasia, ensure superb weight management and perhaps preventative joint 
supplements or therapies). 

• Gene editing and advanced reproduction: While not currently in practice, one 
can imagine using technologies like CRISPR in the future to correct deadly 
mutations in embryos. For instance, if there’s an X-linked disease that will affect 
all male puppies, maybe one day an embryo could be gene-edited to fix it before 
implantation. This is ethically and technically complex and not likely to be routine 
in dog breeding anytime soon, but it’s not pure fiction given how fast biotech 
moves. Another approach could be using IVF and selecting embryos that are free 
of certain genetic defects (similar to PGD – preimplantation genetic diagnosis – 
in human IVF). Right now, dog breeding doesn’t use IVF widely (it’s more difficult 
in dogs than many species), but research is ongoing to improve canine IVF 
success. 

• Genetic diversity tools: There are proposals to integrate genetic diversity 
metrics into breed management. For example, using genomic analyses to identify 
the least related mates to reduce inbreeding. Some kennel clubs (like the Finnish 
Kennel Club) have online tools where you can see the inbreeding coefficient of a 
potential mating from pedigrees. In the future, they might incorporate genomic 
COI which is more precise (Embark currently provides a genetic COI for tested 
dogs, which some breeders use to guide pairing decisions). Breed clubs could 
set voluntary guidelines like “try to keep COI below X% by occasionally 
outcrossing within breed lines.” In extreme cases, introducing an outcross from a 
different breed, as was done for Dalmatians (pointer cross to eliminate urate 
stones) or Bull Terriers (miniature bull terrier crosses to bring down a heart defect 
frequency), can be a solution. Science can guide how to do this while maintaining 
type – e.g., backcrossing for a few generations then re-integrating into the main 
gene pool, as was done with Dalmatians successfully. 

Better Screening and Early Intervention 

For congenital conditions, improved screening protocols can catch issues early or 
prevent suffering: 
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• Advanced imaging: Wider use of prenatal ultrasound can help detect things like 
hydrocephalus or severe defects in utero. If a breeder knows a puppy has a 
grave defect late in gestation, they can prepare for a C-section to save others or 
plan appropriate care/euthanasia at birth to prevent suffering. Postnatally, things 
like infant ECGs or echoes for breeds prone to heart defects could allow 
corrective surgery (e.g., PDA can be fixed if found early). In humans, babies get 
all sorts of newborn screenings (blood tests for metabolic diseases, hearing 
tests). In puppies, perhaps a standardized newborn screening could be devised – 
e.g., check for cleft palate (breeders already do), palpate for abnormalities, even 
a blood test for certain congenital metabolic issues (not common now, but if a 
breed has an issue like portosystemic shunt, a bile acid test at 8 weeks could 
catch it early to operate in time). 

• Neonatal care improvements: High neonatal mortality sometimes goes hand-
in-hand with congenital issues. Techniques like incubator care, tube feeding, and 
novel treatments (for example, there is an experimental “bubble CPAP” for 
puppies with cleft palate to help them breathe until surgery, akin to NICU care for 
human infants) can salvage puppies that would have died before. While this 
doesn’t prevent the defect, it prevents the loss of life due to it, giving a chance to 
fix or manage it. Each success story also provides data and motivation to further 
prevent it in future litters. 

• Collaboration with human medicine: Many pediatric and genetic researchers 
are dog lovers and realize that solving a problem in dogs can help humans and 
vice versa. Joint conferences on comparative genetics, funding by foundations 
that cover both human and animal health, etc., will accelerate progress. We’ve 
seen gene therapy from dogs going to humans; similarly, research on canine 
cancer (like the Golden Retriever Lifetime Study) might reveal environmental 
carcinogens that humans can avoid too. Perhaps a discovery that a certain lawn 
chemical strongly causes lymphoma in dogs (with their shorter latency period) 
could prompt regulations to protect human children as well. 

Education and Ethical Breeding Practices 

The future also lies in education – making sure breeders, vets, and owners have the 
latest knowledge. Some ideas: 

• Health seminars and certifications: Breed clubs could require or encourage 
breeders to attend health workshops to stay updated on new tests and best 
practices. Maybe even a certification like “GRCA Health Certified Breeder” who 
adheres to all recommendations and continues education. This creates positive 
pressure within the community. 
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• Emphasizing temperament and function as well as health: Sometimes an 
over-emphasis on appearance in breeding has been to the detriment of health. 
The future might see breed standards adjusting to disqualify extreme features 
that cause congenital problems (e.g., maybe one day the Bulldog standard could 
be modified to encourage a more moderate muzzle, indirectly reducing 
congenital breathing issues). The Golden Retriever breed fortunately values 
temperament highly (“friendly, reliable”) and function (hunting ability) which 
indirectly supports health (a dog must be sound to work in field). Continuing to 
select for robustness and longevity explicitly could be a goal – e.g., some 
breeders already select older studs or dams (proven longevity in pedigree) to 
breed, which might shift allele frequencies for longevity in the breed. The Golden 
Oldies project mentioned earlier is sequencing DNA of Goldens over 12 to find 
longevity genes; if found, breeders might start to include those lines more to 
boost the breed’s average lifespan. 

• Owner responsibility: Future approaches also consider the owner’s role. For 
hereditary issues like obesity-predisposition (which is partly genetic), educating 
owners from puppyhood to maintain a healthy weight is key. For preventing 
trauma (which can cause congenital-like orthopedic issues in pups), teaching 
them safe exercise. If owners can be engaged as partners in health – reporting 
back any issues to breeders, participating in citizen science by enrolling their 
dogs in studies – it will create a virtuous cycle of improvement. 

Technology and Monitoring 

We are also entering an age where technology (like wearables) can monitor pets. 
Perhaps a dog Fitbit that tracks activity could feed data into studies correlating exercise 
patterns with health outcomes in predisposed dogs. Or environmental sensors in the 
home could log chemicals or air quality, later matching to health records to see if, say, 
dogs in homes with certain off-gassing carpets have more allergies. These kinds of data 
streams combined with genetic info could uncover subtle influences that we might 
otherwise miss. 

Another potential future tool: AI-driven analysis of veterinary records. Machine learning 
could sift through millions of vet visits to find patterns – maybe linking certain 
combinations of minor anomalies to later disease, giving an early warning. If an AI 
notices that “Golden Retrievers who had juvenile cellulitis (puppy strangles) often 
developed hypothyroidism by age 4” (hypothetical example), that might suggest an 
underlying immune system link or genetic link worth investigating. 

Closing Thoughts on Future Work 
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Overall, the path to reducing congenital and hereditary diseases in dogs will require 
multidisciplinary collaboration – breeders bringing in practical know-how, veterinarians 
providing clinical insight, geneticists analyzing the DNA, nutritionists optimizing diets, 
and even public health experts looking at environmental impacts. 

We should also maintain perspective: the goal isn’t to create genetically “perfect” 
designer pets free of all risk (an impossible and arguably undesirable goal biologically), 
but to meaningfully reduce suffering and improve quality of life. This means aiming for 
dogs who can live long, active lives without chronic pain or debilitating illness, while still 
preserving the diverse qualities (physical and behavioral) that we love in each breed. 

Dan’s perspective (practical and ethical) would be that any step that measurably 
improves dogs’ well-being is worth taking, as long as we respect the dogs as living 
beings and not just genetic projects. We want Golden Retrievers that can chase balls in 
the yard with the kids till they’re 12 or older and gently grey-muzzled – and then pass 
peacefully without prolonged agony. We want fewer puppy buyers heartbroken by a 2-
year-old dog dying of a hidden defect. Achieving that means using both high-tech 
solutions and good old-fashioned responsible care in tandem. 

It’s a big challenge, but the progress of the last few decades gives hope. Many diseases 
that once devastated certain breeds are now rare due to testing (e.g., PRA in many 
breeds, or kidney disease in Basenjis). If the trend continues, perhaps in a few decades 
we’ll speak of cancer in Goldens the way we now speak of canine distemper – as a 
once-common killer now largely kept at bay (through a mix of genetic management and 
maybe medical prevention). 

In summary, the future holds promise: through research, open communication, and 
dedication, we can continue to tip the balance so that dogs live healthier lives. It 
requires commitment from all of us who care about dogs – breeders, owners, vets, 
scientists – but seeing our furry companions thrive is the ultimate reward. 

Conclusion 

Congenital and hereditary conditions in dogs present complex challenges at the 
intersection of genetics, development, and environment. Using Golden Retrievers as a 
focal point, we have explored how these factors intertwine – from the genes a puppy 
inherits, to the womb it develops in, to the lifestyle it leads. Goldens exemplify the dual 
nature of the issue: on one hand, a predisposition to certain inherited diseases (like 
cancer and joint disorders) that we strive to understand and mitigate; on the other, the 
reality that not all issues can be bred away, and thus proactive management and care 
are equally crucial. 

Key takeaways from this comprehensive analysis include: 
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• Clear definitions: Congenital conditions are present at birth and can be caused 
by genetic or environmental factors, whereas hereditary conditions are 
genetically inherited and may manifest at birth or later. Some disorders are both, 
some one or the other – knowing which is which guides prevention and breeding 
decisions. 

• Mechanisms: Genetic inheritance patterns (recessive, dominant, polygenic) 
explain how many diseases are passed down, while developmental biology and 
teratogens explain how non-genetic congenital defects arise. Both nature and 
nurture play roles, sometimes synergistically. 

• Breed differences: Purebred dogs, including Golden Retrievers, often have 
higher incidences of specific hereditary problems than mixed breeds, due to 
concentrated gene pools. Goldens face serious issues like cancer at high rates, 
but breeders and researchers are actively addressing these through health 
programs and studies. Mixed-breed dogs benefit from hybrid vigor to an extent – 
they are less likely to inherit two copies of deleterious recessives – yet they are 
not immune from disease. Responsible breeding (pure or cross) and informed 
ownership remain critical. 

• Statistics and prevalence: Roughly 2-5% of puppies have a congenital anomaly 
at birth, and in purebreds a large majority of those can be linked to genetic 
causes. Many inherited disorders have been documented in each breed, but 
fortunately, many are rare. The most common issues (like hip dysplasia or 
allergies) involve both genetic susceptibility and environmental management. We 
have seen progress – e.g., through hip screening, the worst dysplasia lines are 
less used – but some stats (such as Golden cancer rates) show we have more 
work to do. 

• Veterinary and industry perspective: The veterinary community emphasizes 
diagnosis and management of these conditions, while breeders focus on 
prevention through selective breeding. Sometimes miscommunication or biases 
occur – it’s important for vets, breeders, and owners to collaborate and share 
information openly for the dog’s best interest. Pet insurance companies have 
begun covering hereditary/congenital issues, reflecting their significance. Genetic 
testing companies provide powerful tools, yet results must be interpreted with 
care to avoid misinforming owners. Overall, knowledge is power – but only if 
communicated clearly and used ethically. 

• Holistic approach: We highlighted that beyond genetics, factors like prenatal 
care, nutrition, avoiding toxins, and appropriate exercise/socialization can 
prevent or mitigate many problems. A puppy’s destiny isn’t only in its DNA; how 
we raise and care for them matters tremendously. For example, a genetically at-
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risk puppy kept at healthy weight and provided joint supplements and low-impact 
conditioning might never develop the orthopedic issue it was predisposed to. 
Holistic doesn’t mean eschewing science – it means broadening our scope to 
include all relevant aspects of health and well-being, which is scientifically valid 
and indeed necessary. 

• Ethics and welfare: Underlying all of this is the ethical responsibility we have to 
the animals we domesticated. Breeding decisions should balance the goal of 
preserving breed characteristics with the imperative of reducing suffering. It’s 
encouraging that many breed clubs and breeders are embracing health testing 
and breeding reforms. Public awareness pushes this further – today’s puppy 
buyers often ask about health tests and longevity, which in turn encourages 
breeders to prioritize those. In the end, the lives of the dogs, not ribbons or sale 
prices, must remain the top priority. 

I would conclude by saying: our dogs give us unconditional love and loyalty, and they 
depend on us to safeguard their health. By applying rigorous science, honest 
communication, …By applying rigorous science, honest communication, and 
compassionate care at every stage from breeding to daily life, we can significantly 
reduce the burden of congenital and hereditary diseases. This means breeding 
responsibly with health and genetic diversity in mind, using available tests and not 
shying away from data; it means providing mothers and puppies with the best possible 
start; it means partnering with veterinarians to catch and treat issues early; and it means 
owners being proactive and informed guardians. Golden Retrievers – and all breeds – 
will benefit from this collaborative effort. 

We may never eliminate all health problems (nature always holds some surprises), but 
we can certainly strive to ensure that fewer dogs suffer avoidable conditions and more 
dogs live long, vibrant lives. This is both an attainable scientific goal and an ethical one: 
as stewards of the canine companions we have bred, we owe it to them to use every 
tool and every bit of knowledge to safeguard their well-being. With ongoing research, 
openness to change, and dedication from everyone who loves dogs, the future indeed 
looks brighter for the health of Golden Retrievers and their canine kin. 


