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Rethinking Spay/Neuter for Golden Retrievers 
 
Rethinking the Routine: Early Spay/Neuter and Our Golden Retrievers 

The Standard Advice and Why We Question It 

For decades, pet owners in the United States have received consistent advice from 
veterinarians, shelters, and animal welfare organizations: spay or neuter your dog, 
typically around six months of age. This recommendation became so ingrained that it 
often went unquestioned, accepted as standard practice for responsible pet ownership. 
Historically, this advice evolved; earlier practices might have involved spaying after a 
first heat cycle or litter, but the six-month mark emerged as the common benchmark. 

However, a philosophy centered on understanding the individual dog and prioritizing 
long-term well-being compels us to look deeper. Blanket recommendations, even well-
intentioned ones, deserve scrutiny, especially when emerging scientific evidence raises 
questions. This article takes a critical look at the standard early spay/neuter (S/N) 
practice, focusing specifically on its implications for Golden Retrievers - a breed beloved 
for its temperament but known for certain health vulnerabilities. We will explore the 
historical context of these recommendations, the vital role of sex hormones in 
development, and the growing body of research suggesting potential long-term health 
risks associated with removing these hormones, particularly early in life. The goal is not 
to condemn spaying or neutering outright, but to advocate for a more nuanced, 
individualized approach that empowers owners to make truly informed decisions based 
on the best available evidence for their specific dog. 

Historical Context: Population Control vs. Individual Health 

Understanding why the six-month S/N recommendation became standard requires 
looking back to a different era. The primary impetus, particularly beginning in the 1970s, 
was a societal crisis: pet overpopulation. Millions of unwanted dogs and cats were 
euthanized in shelters annually, a tragedy fueled by uncontrolled breeding. Spaying and 
neutering were promoted vigorously - through low-cost clinics opening as early as 1969, 
advocacy by humane organizations, and public figures – as the most logical and 
humane solution to curb these numbers. 

These campaigns were remarkably successful. Shelter euthanasia rates have 
plummeted compared to the staggering numbers seen in the 1970s, a testament to the 
effectiveness of widespread S/N in controlling population growth. This societal benefit is 
undeniable and important. However, it's crucial to distinguish this population-level goal 
from the evidence supporting the timing of S/N for optimal individual health. The push 
for early S/N, particularly the six-month standard, was largely established before the 
complex roles of sex hormones in overall canine health were fully appreciated or 
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investigated. The focus was on preventing litters before sexual maturity, rather than on 
the potential long-term physiological consequences of removing gonadal hormones at 
that specific age. 

The trend towards even earlier sterilization, known as pediatric spay/neuter (performed 
as young as 6-8 weeks), further illustrates this point. This practice gained traction 
primarily within the shelter community as a highly effective way to ensure animals were 
sterilized before adoption, eliminating compliance issues and guaranteeing no further 
contribution to overpopulation from adopted pets. While practical for shelter 
management, the health implications for an individual puppy undergoing gonadectomy 
at such a young age, destined for a permanent home, were not the primary 
consideration driving this specific timing. This historical context reveals a potential 
disconnect: a practice established largely for population control and shelter logistics 
became the default recommendation for all dogs, without necessarily having a strong 
initial foundation in individualized, long-term health outcomes. 

The Shift in Understanding: Emerging Concerns 

The landscape began to change over the last couple of decades. As veterinary research 
advanced, studies started to emerge suggesting potential downsides to the 
conventional S/N timeline, particularly the "early" removal of sex hormones before full 
maturity. Concerns centered around increased risks for certain joint disorders, specific 
types of cancers, urinary issues, and even potential behavioral changes. 

Crucially, these risks appeared to vary significantly between breeds, with large and giant 
breeds often showing greater vulnerability. Among the breeds brought into sharp focus 
were Golden Retrievers. A series of influential studies, particularly those conducted by 
researchers at the University of California, Davis, meticulously examined veterinary 
records for thousands of dogs, including a large cohort of Goldens. These studies 
provided compelling, data-driven evidence linking the age of S/N in Golden Retrievers 
to significantly altered risks for debilitating orthopedic conditions like hip dysplasia and 
cranial cruciate ligament tears, as well as life-threatening cancers like lymphoma, 
hemangiosarcoma, and mast cell tumors. 

This growing body of research has prompted a necessary re-evaluation of the traditional 
S/N paradigm. Reflecting this shift, major veterinary organizations like the American 
Veterinary Medical Association (AVMA) have moved away from endorsing a specific 
age, instead promoting the veterinarian's professional judgment in making a case-by-
case assessment for each patient, considering breed, sex, lifestyle, and potential risks 
and benefits. This evolution in official stance acknowledges that the science has 
progressed beyond the simple necessity of population control that drove the initial 
recommendations, demanding a more individualized approach focused on the long-term 
health of each dog.  
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Nature's Blueprint: How Sex Hormones Shape Your Golden 

Beyond Reproduction: The Systemic Role of Hormones 

To understand the potential consequences of removing a dog's ovaries or testes, 
especially before maturity, we must first appreciate that the hormones these organs 
produce - primarily estrogen and progesterone in females, and testosterone in males - 
do far more than just govern reproduction. While the adrenal glands also produce small 
amounts of sex hormones, the gonads are the main source. These hormones are 
powerful chemical messengers within the body's endocrine system, influencing a vast 
array of physiological processes. They interact with receptors found in numerous 
tissues, including bone, muscle, ligaments, the immune system, and the brain, playing 
critical roles in growth, development, metabolism, and maintenance throughout a dog's 
life. Removing the gonads, therefore, is not merely a sterilization procedure; it's a 
significant endocrine intervention with potential systemic effects. 

Building the Frame: Hormones and Skeletal Development 

One of the most well-documented non-reproductive roles of sex hormones is their 
critical involvement in skeletal development, particularly the process of long bone 
growth. During puppyhood and adolescence, bones lengthen primarily through the 
activity of growth plates (physes), which are areas of cartilage located near the ends of 
long bones. Endochondral ossification within these plates allows the bones to grow 
longer. 

The timing of the closure, or cessation of activity, of these growth plates is crucial for 
achieving correct adult bone length and proportion. This closure process is significantly 
regulated by the rising levels of estrogen and testosterone associated with puberty. 
When a dog is spayed or neutered before these hormonal surges occur and the growth 
plates naturally close, this hormonal signal is absent. Consequently, the growth plates 
remain open and active for a longer period than they normally would. 

This delayed closure results in the long bones growing longer than they would have in 
an intact dog, often leading to a taller, sometimes lankier, physique. While seemingly 
minor, this alteration in bone length can have significant consequences for joint health, 
particularly in large and giant breeds whose skeletons are already under considerable 
stress. The altered bone length changes the angles and forces acting within the joints. 
For example, research suggests that early neutering can lead to a steeper tibial plateau 
angle (the angle of the top surface of the shin bone within the knee joint). This change 
in biomechanics is thought to increase strain on ligaments and contribute to joint 
instability, predisposing dogs to orthopedic conditions such as hip dysplasia (HD), elbow 
dysplasia (ED), and cranial cruciate ligament (CCL) tears. 
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The timing aspect is critical here. While rapid growth occurs between 12 and 26 weeks, 
the actual closure times for different growth plates vary, with many in large breeds not 
closing until well after the conventional 6-month S/N age - sometimes not until 12, 18, or 
even 24 months. Therefore, performing S/N at 6 months interrupts this hormonally 
guided process during a crucial developmental phase for large breeds like Golden 
Retrievers, potentially setting the stage for future joint problems. This difference in 
maturation timelines explains why the risks associated with early S/N appear 
disproportionately higher in large breeds compared to smaller breeds that mature 
earlier. 

Muscle and Condition: Hormonal Influences 

Beyond bone growth, sex hormones, particularly testosterone, play a significant role in 
the development and maintenance of muscle mass and bone density. This anabolic 
effect contributes to the typically more muscular build seen in intact male dogs. 
Conversely, the removal of testosterone through neutering can lead to a decrease in 
muscle mass or muscle atrophy over time. This loss of muscle tone can further impact 
musculoskeletal health, as strong supporting musculature is essential for joint stability. 
Reduced muscle mass might exacerbate the biomechanical stresses on joints already 
potentially altered by changes in bone length, contributing further to the risk of 
orthopedic injury or degeneration. This connection is highlighted in discussions around 
hormone restoration therapy, where testosterone replacement is sometimes used to 
address muscle atrophy and mobility issues in neutered dogs. 

Brain and Behavior: Potential Connections 

The influence of sex hormones extends to the central nervous system, affecting brain 
development and potentially influencing behavioral maturation patterns. Testosterone, 
for instance, is often linked not just to sexual behaviors but also to levels of confidence 
and potentially boldness. Estrogen, conversely, may play a role in cognitive function, 
with some research suggesting its removal through spaying might be associated with 
accelerated brain aging in females. While the precise mechanisms and the full extent of 
hormonal influence on canine cognition and emotional development are still being 
explored, it's clear that these hormones interact with the brain. Removing them, 
especially during the critical developmental periods of puppyhood and adolescence, 
could plausibly disrupt normal behavioral maturation, potentially impacting traits like 
confidence, fear responses, and overall emotional stability. This systemic reach - 
affecting skeleton, muscle, and potentially brain - underscores the idea that 
gonadectomy is more than just sterilization; it's an intervention that alters the dog's 
natural endocrine balance with potential lifelong consequences. 

The Golden Retriever Dilemma: Unpacking the Health Risks of Early Spay/Neuter 
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Focus on Golden Retrievers: A Breed Under Scrutiny 

Golden Retrievers consistently rank among the most popular breeds, cherished for their 
friendly nature and trainability as family companions and service dogs. Unfortunately, 
the breed is also known to be predisposed to certain health problems, including various 
cancers and joint disorders. This combination of popularity and predisposition has made 
them a key focus for research investigating the long-term health effects of spaying and 
neutering. 

The extensive studies from UC Davis, comparing Golden Retrievers with Labrador 
Retrievers and other breeds, have been particularly illuminating. These studies 
consistently reveal that Golden Retrievers appear significantly more vulnerable to 
developing certain joint disorders and cancers following S/N, especially early S/N, 
compared to Labradors and many other breeds studied. This heightened sensitivity 
underscores the critical importance of examining breed-specific data rather than relying 
on generalized assumptions when making decisions about S/N timing for a Golden 
Retriever. 

Orthopedic Consequences: A Closer Look at the Data 

The link between early S/N and orthopedic problems is particularly pronounced in 
Golden Retrievers. The UC Davis research provides compelling data: 

• Hip Dysplasia (HD): While intact male Goldens had an HD incidence of about 
5%, males neutered before 12 months (<12 mo), particularly those neutered 
before 6 months (<6 mo), showed a doubling of this risk, with incidence rates 
reaching 10-15%. Interestingly, this significant increase was not observed in 
females spayed early.    

• Cranial Cruciate Ligament (CCL) Tear: This debilitating knee injury showed a 
dramatic increase with early S/N in both sexes. Intact Goldens in the UC Davis 
study had virtually zero reported cases of CCL tears. However, among those 
neutered/spayed before 12 months, the incidence jumped significantly – reported 
as 5% in early-neutered males and 8% in early-spayed females in one analysis , 
and even higher rates (up to 11%) in females spayed <6mo in other reports. 
Delaying S/N until 1 year or later appeared to largely mitigate this specific risk. 

• Elbow Dysplasia (ED): While less dramatically affected than HD or CCL tears in 
the primary Golden Retriever studies, some increase in ED risk was noted, 
particularly in males neutered early (around 6% incidence vs ~2% in intact 
males). 

Combining these joint disorders, the UC Davis researchers found that neutering a 
Golden Retriever before 6 months of age increased the overall risk of developing at 
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least one joint disorder to 20-25% (a four- to five-fold increase) compared to the 5% risk 
seen in intact Goldens. This strongly supports the mechanism discussed earlier: the 
removal of sex hormones before skeletal maturity disrupts normal bone growth and joint 
development in this large, growing breed. 

The Cancer Connection: Increased Risks in a Predisposed Breed 

Perhaps even more concerning are the findings related to cancer. Golden Retrievers 
already face a high lifetime risk for several cancers. The research indicates that S/N, 
and its timing, significantly alters the risk profile for several specific types: 

• Lymphoma (LSA): A cancer of the lymph nodes, LSA risk was found to be 
significantly increased in male Golden Retrievers neutered before 1 year of age. 
Incidence rates were reported as high as almost 10%, roughly three times the 
rate observed in intact males. Some multi-breed studies suggest intact females 
generally have the lowest risk for LSA. 

• Hemangiosarcoma (HSA): This aggressive cancer of blood vessel walls is a 
major cause of death in the breed, affecting roughly 1 in 5 Goldens. The UC 
Davis studies revealed a startling finding: female Goldens spayed late (at 1 year 
or older) had a dramatically increased risk of HSA, with incidence rates around 
8%, which was four times higher than that seen in intact females or those spayed 
early (<1 year). Some studies also report an increased risk of HSA (particularly 
cardiac or splenic) in spayed females generally compared to intact females. The 
risk in males did not appear significantly affected by neuter status or timing in the 
primary Golden study. 

• Mast Cell Tumor (MCT): Similar to HSA, the risk for MCT, a type of skin cancer, 
was found to be significantly elevated in female Goldens spayed late (≥1 year). 
The incidence reached nearly 6% in this group, compared to zero cases reported 
in intact females in the UC Davis cohort. Other studies also support an increased 
MCT risk in neutered females compared to intact ones. 

• Osteosarcoma (OSA): This aggressive bone cancer affects about 5% of Golden 
Retrievers. While the UC Davis Golden-specific studies didn't show a significant 
increase related to S/N timing for OSA within their dataset, other multi-breed 
studies consistently report a significantly increased risk (often doubled or more) 
in neutered dogs compared to intact dogs. Some research suggests this risk is 
particularly elevated in dogs neutered before one year of age. 

A critical finding from the UC Davis research is the apparent protective effect of 
hormones, especially in females. For female Golden Retrievers, spaying at any age 
studied (from <6 months up to 8 years) resulted in a significantly higher risk (2-4 times 
increase) of developing at least one of the studied cancers (LSA, HSA, MCT) compared 
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to females left intact. This suggests that female sex hormones may play a lifelong 
protective role against these specific cancers in this breed. In contrast, while early 
neutering increased LSA risk in males, overall cancer risk in males seemed less 
dramatically impacted by neutering compared to females. This creates a difficult 
paradox, especially for female Golden owners, weighing the traditional benefit of 
spaying (mammary cancer prevention) against the increased risk of these other, often 
more aggressive, cancers. 

Other Health Concerns: Urinary and Metabolic Issues 

Beyond joints and cancer, S/N timing can influence other aspects of health: 

• Urinary Incontinence (UI): Hormone-responsive urinary incontinence, 
characterized by involuntary urine leakage often during rest or sleep, is a well-
recognized potential consequence of spaying, particularly in medium to large 
breed dogs. The risk appears higher for females spayed before their first heat 
cycle or under 6 months of age. This is linked to the role of estrogen in 
maintaining the tone and function of the urethral sphincter muscles. While the UC 
Davis Golden Retriever study did not report UI as a significantly increased risk in 
their specific cohort , it remains a known potential complication, especially with 
early spaying in larger dogs. 

• Hypothyroidism: Some studies indicate an increased risk of hypothyroidism 
(underactive thyroid gland) in Golden Retrievers neutered before one year of 
age, with risks reported as 80% higher in males and 60% higher in females 
compared to intact or later-neutered dogs. The exact mechanism is unclear but 
may involve disruption of the complex endocrine feedback loops involving 
gonadal hormones and the pituitary/thyroid axis. Hypothyroidism can lead to 
weight gain, lethargy, skin problems, and other metabolic issues. 

• Obesity: Perhaps the most widely acknowledged metabolic consequence of S/N 
is an increased tendency towards obesity. Removal of sex hormones can slow 
the metabolic rate and potentially alter appetite-regulating hormones (like leptin, 
ghrelin, or potentially nesfatin-1 as suggested in recent studies), making weight 
gain more likely even without increased food intake. This effect appears 
consistent across breeds and sexes. Given that obesity itself is a major risk 
factor for numerous health problems, including exacerbating joint disease, 
diabetes, and potentially reducing lifespan, this consequence of S/N requires 
careful management through diet and exercise. Changes in luteinizing hormone 
(LH) levels after gonadectomy, due to the loss of negative feedback, might also 
play a role in metabolic shifts. 
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Table 1: Summary of Key Health Risks in Golden Retrievers Associated with 
Spay/Neuter Timing (Based Primarily on UC Davis Data) 

Condition Sex Neuter 
Status/Timing 

Reported 
Incidence 
(%) or Risk 
Multiplier 
(vs. Intact) 

Significance Notes 

Hip Dysplasia (HD) Male Intact 5.1% Baseline 

  Male <12 mo (esp. 
<6 mo) 

10-15% (2-
3x intact) 

Significant increase vs. 
intact 

  Female Intact 3.7% Baseline 

  Female <12 mo ~5-10% Not statistically 
significant vs. intact in 
studies 

CCL Tear Male Intact 0% Baseline 

  Male <12 mo (esp. 
<6 mo) 

5-9% Significant increase vs. 
intact 

  Female Intact 0% Baseline 

  Female <12 mo (esp. 
<6 mo) 

8-11% Significant increase vs. 
intact 

Lymphoma (LSA) Male Intact ~3-4% Baseline 

  Male <12 mo (esp. 
<6 mo) 

~7-11% 
(Approx. 3x 
intact) 

Significant increase vs. 
intact 

  Male ≥1 yr 0% (in one 
study) 

Lower than early neuter 

  Female Intact ~2% Baseline (Lowest risk 
group) 
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  Female <12 mo or ≥1 
yr 

~4-11% Increased vs. intact 
(pooled data significant) 

Hemangiosarcoma 
(HSA) 

Male Any ~2-6% No significant difference 
vs. intact noted 

  Female Intact ~1-2% Baseline 

  Female <12 mo ~1-2% Similar to intact 

  Female ≥1 yr ~7-8% 
(Approx. 4x 
intact/early 
spay) 

Significant increase vs. 
intact & early spay 

Mast Cell Tumor 
(MCT) 

Male Any ~3-4% No significant difference 
vs. intact noted 

  Female Intact 0% Baseline 

  Female <12 mo ~1-3% Not significantly different 
from intact 

  Female ≥1 yr ~6% Significant increase vs. 
intact 

 

Note: Percentages and risk multipliers are approximate, derived from the cited studies 
(primarily UC Davis). "Early" generally refers to <12 months, with risks often highest at 
<6 months. "Late" refers to ≥12 months. Significance is typically reported at p<0.05 or 
p<0.01. 

The data clearly show that for Golden Retrievers, the timing of spaying or neutering is 
not a trivial decision. Early removal of hormones is strongly associated with increased 
risks of serious joint disorders in both sexes and lymphoma in males. Conversely, later 
spaying in females is linked to higher risks of hemangiosarcoma and mast cell tumors. 
This complex risk profile necessitates a departure from standardized recommendations 
and a move towards careful, individualized consideration for every Golden Retriever. 

Beyond the Myths: Hormones, Behavior, and Your Golden's Confidence 

Challenging Old Assumptions 
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For many years, altering a dog's behavior was presented as a key benefit of spaying 
and neutering, alongside population control and prevention of reproductive diseases. 
The common narrative suggested that S/N would reduce undesirable behaviors such as 
roaming (especially in males seeking females in heat), mounting, urine marking, and 
aggression, particularly between intact males. Indeed, evidence supports that S/N can 
decrease the frequency of these specific behaviors that are strongly driven by sex 
hormones. 

However, the belief that S/N acts as a general "calming" procedure or a panacea for all 
behavior problems is increasingly being challenged by scientific research. Numerous 
studies published over the past two decades paint a more complex picture, suggesting 
that while some behaviors decrease, others - particularly those related to fear, anxiety, 
and certain types of aggression - may actually increase following gonadectomy. This 
emerging evidence forces us to reconsider the simplistic behavioral arguments often 
used to promote early S/N. 

The Confidence Factor: Testosterone's Role 

One potential mechanism underlying some negative behavioral shifts, particularly in 
males, involves the hormone testosterone. Beyond its role in sexual development and 
behavior, testosterone appears to contribute significantly to a male dog's general level 
of self-confidence. Anecdotal reports and some behavioral analyses suggest that 
neutering, by removing the primary source of testosterone, can lead to a noticeable 
decrease in this confidence. 

This loss of hormonal underpinning for confidence may make a dog feel less equipped 
to cope with situations perceived as challenging or threatening. A dog that previously 
might have ignored or calmly navigated an encounter with an unfamiliar dog or person 
might, after neutering and the associated drop in confidence, react with fear or 
defensive aggression. Instead of thinking, "I can handle this," the internal narrative 
might shift to, "This is scary, I need to make it go away." This connection provides a 
plausible biological explanation for why neutering, contrary to the old myth, might 
sometimes exacerbate rather than alleviate certain types of aggression rooted in fear or 
anxiety. 

Fear, Anxiety, and Reactivity 

The link between S/N and increased fear and anxiety is one of the more consistent 
findings in recent behavioral research. Multiple studies, often using standardized 
questionnaires like the C-BARQ (Canine Behavioral Assessment and Research 
Questionnaire), have reported higher levels of fearfulness (towards noises, unfamiliar 
situations, strangers, or other dogs), general anxiety, touch sensitivity, and excitability in 
neutered and spayed dogs compared to their intact counterparts. Some research further 
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suggests that this risk might be magnified when S/N is performed early, before the dog 
has reached full behavioral maturity. This implies that sex hormones may play a crucial 
role in the development of emotional resilience and coping mechanisms during 
adolescence, and their early removal could disrupt this process.  

The findings on aggression are more varied, but several studies challenge the notion 
that S/N universally reduces aggression. While inter-male aggression related to mating 
competition might decrease, some studies report increased aggression towards owners, 
strangers, or other dogs in certain contexts following S/N. One large study found 
neutered males were significantly more aggressive regardless of the age of neuter. 
Another study focusing on dogs that had bitten children found that the vast majority 
(93%) were neutered, and fear-related aggression was the most common diagnosis, 
suggesting S/N is certainly not a guaranteed preventative for serious aggression. 

Golden Retriever Temperament Considerations 

Golden Retrievers are renowned for their generally confident, friendly, and stable 
temperaments. However, like any dog, individuals can experience fear, anxiety, or 
reactivity. Considering the evidence linking S/N to increased fearfulness and potentially 
decreased confidence, it's plausible that removing sex hormones could negatively 
impact even this typically resilient breed. An otherwise stable Golden might become 
more prone to developing noise phobias or anxieties, or an individual with mild 
underlying insecurities might see these traits worsen after S/N. The observation that 
encountering a skittish or unfriendly Golden Retriever feels "unnatural" might, in part, 
reflect the behavioral shifts potentially occurring in altered dogs of the breed. 

Furthermore, some research suggests that S/N might negatively impact trainability. 
Studies using C-BARQ have found neutered/spayed dogs rated as more difficult to train 
and less responsive to cues compared to intact dogs. For a breed prized for its working 
ability and trainability like the Golden Retriever, any factor potentially diminishing these 
traits warrants careful consideration. 

Ultimately, the behavioral effects of S/N appear far more nuanced and potentially 
detrimental than traditionally portrayed. Relying on the surgery as a simple fix for 
complex behaviors is misguided. Instead, a focus on understanding the individual dog's 
temperament, providing appropriate training and socialization, and considering the 
potential impact of hormone removal on confidence and anxiety is essential for 
promoting true behavioral well-being. 

Letting Them Grow: The Potential Upsides of Waiting 

Defining "Waiting": Beyond 6 Months 
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When discussing the potential benefits of delaying spay or neuter, it's important to clarify 
the timeframe. Based on the research concerning skeletal maturity and health risks, 
particularly in large breeds like Golden Retrievers, "waiting" typically means postponing 
the procedure until after the dog has reached physical maturity. This generally translates 
to waiting until at least 12 months of age, and often suggests waiting longer, potentially 
until 18 to 24 months, to ensure that the growth plates in the long bones have fully 
closed. Some research, particularly concerning cancer risks in female Golden 
Retrievers, even raises the consideration of keeping the dog intact indefinitely. The 
conventional 6-month mark falls well before this period of physical maturation for most 
Goldens. 

Orthopedic Health Benefits 

One of the most compelling arguments for delaying S/N in Golden Retrievers relates to 
orthopedic health. As detailed previously, sex hormones are crucial for signaling the 
closure of growth plates. Allowing a Golden Retriever to reach skeletal maturity 
(typically after 1 year) with their hormones intact significantly reduces the elevated risk 
of hip dysplasia (especially in males), cranial cruciate ligament tears (in both sexes), 
and potentially elbow dysplasia that is associated with early S/N. The data from UC 
Davis clearly show that the incidence of these debilitating joint disorders drops 
considerably when S/N is postponed beyond the first year of life. 

Cancer Risk Reduction (Nuanced) 

The relationship between delaying S/N and cancer risk in Golden Retrievers is more 
complex and differs between sexes: 

• For Males: Delaying neutering until after one year appears beneficial in avoiding 
the significantly increased risk of lymphoma (LSA) observed in early-neutered 
males. For other cancers studied (HSA, MCT, OSA), the UC Davis data did not 
show a strong link between neuter timing and risk in males, suggesting that 
waiting past a year may not substantially alter their risk for these specific cancers 
compared to remaining intact. 

• For Females: The decision is more challenging. Delaying spaying until after one 
year significantly reduces the risk of joint disorders compared to early spaying. 
However, this later spaying (≥1 year) is associated with the highest risk for 
developing hemangiosarcoma (HSA) and mast cell tumors (MCT). According to 
the UC Davis findings, remaining intact carries the lowest risk for LSA, HSA, and 
MCT in female Goldens. This benefit must be weighed against the potential risks 
associated with remaining intact, primarily mammary cancer and pyometra 
(uterine infection) , although the true magnitude of the mammary cancer risk 
reduction from spaying and its dependency on timing is debated. 



© 2025 Just Behaving (Dan Roach). All rights reserved. Page | 13  

This asymmetry highlights that for male Goldens, delaying neuter past maturity seems 
to offer clearer health advantages regarding the studied risks. For females, the choice 
involves a more complex trade-off between different types of potentially life-threatening 
diseases depending on whether they are spayed early, late, or remain intact. 

Potential Longevity and Overall Health 

Some evidence suggests that allowing dogs to retain their natural hormones for longer 
may contribute to increased longevity and better overall health. This aligns with the 
understanding that sex hormones play widespread roles in maintaining physiological 
balance. Conversely, large-scale studies have often shown that, on average, spayed 
and neutered dogs live longer than intact dogs. However, these longevity studies may 
be confounded by factors such as lifestyle and cause of death; for instance, intact dogs 
might be more likely to die from trauma (like being hit by a car while roaming) or 
preventable infections (like pyometra), while spayed/neutered dogs might live long 
enough to develop the cancers or degenerative diseases potentially associated with 
hormone loss. Furthermore, the finding that early neutering can lead to increased height 
in Golden Retrievers, coupled with data showing that taller Goldens tend to have shorter 
lifespans, adds another layer suggesting potential negative longevity impacts from early 
S/N in this breed. 

Behavioral Maturity 

Allowing a dog, particularly a male, to reach full behavioral maturity with the influence of 
natural hormones like testosterone might contribute to greater confidence and emotional 
stability. Delaying neutering could potentially help avoid the increased fearfulness and 
anxiety reported in some studies associated with early hormone removal, allowing the 
dog's temperament to fully develop before undergoing the endocrine changes 
associated with gonadectomy. Waiting until after key developmental periods, such as 
adolescent fear periods, might also be beneficial for minimizing stress associated with 
the procedure. 

In essence, waiting until a Golden Retriever reaches physical maturity (beyond 1 year, 
potentially 18-24 months) appears to be a critical threshold for mitigating the increased 
risks of joint disorders associated with early S/N. The impact on cancer risk is more 
complex, especially for females, where remaining intact presents the lowest risk for 
several major cancers according to UC Davis data, but carries other risks. This 
underscores that the "optimal" path requires careful consideration of multiple interacting 
factors. 

Making the Best Choice for Your Dog: An Individualized Path Forward 

No One-Size-Fits-All Answer 
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The accumulated evidence makes one thing abundantly clear: the decision of whether 
and when to spay or neuter a Golden Retriever is complex, with no single answer being 
right for every dog or every owner. The potential benefits of S/N (preventing unwanted 
litters, reducing risk of mammary cancer/pyometra in females, eliminating testicular 
cancer risk in males) must be weighed against the potential risks, which, for Golden 
Retrievers, include significantly increased rates of debilitating joint disorders and certain 
aggressive cancers, particularly when S/N is performed early. The era of the automatic 
six-month S/N recommendation as the unquestioned standard should be considered 
over, especially for this breed. 

Informed Decision-Making: The Owner's Role 

This shift away from a standardized approach places a greater responsibility on the dog 
owner to become an informed participant in the decision-making process. Owners need 
to actively seek out and understand the breed-specific risks and benefits associated 
with different S/N timings, drawing on current research like the UC Davis studies. 

Equally crucial is finding a veterinarian who is knowledgeable about this research and 
willing to engage in a collaborative discussion, moving beyond outdated blanket 
recommendations. The ideal veterinarian-client relationship regarding S/N involves a 
partnership where the vet provides evidence-based information and guidance tailored to 
the specific dog, and the owner makes the final decision based on their dog's individual 
circumstances and their own priorities and capabilities. This requires owners to ask 
questions, express their concerns, and advocate for an approach that prioritizes their 
dog's long-term health and well-being. 

Factors to Consider: 

Making an informed decision requires weighing several key factors: 

1. Breed: The known predispositions of Golden Retrievers to specific joint issues 
(HD, ED, CCL tears) and cancers (LSA, HSA, MCT, OSA) must be central to the 
discussion. 

2. Sex: As highlighted, the risk profiles for joint disorders and cancers differ 
significantly between male and female Goldens depending on S/N timing. Urinary 
incontinence risk is primarily a concern for females.    

3. Age and Maturity: Given the importance of hormones for development, waiting 
until after skeletal maturity (generally >1 year, often 18-24 months for Goldens) is 
strongly supported by evidence to reduce orthopedic risks. Considering 
behavioral maturity may also be relevant. 

4. Individual Health and Genetics: Are there known health issues in the dog's 
specific lineage? Does the individual dog show early signs of potential problems? 



© 2025 Just Behaving (Dan Roach). All rights reserved. Page | 15  

5. Lifestyle and Environment: What is the dog's intended purpose (e.g., 
companion, performance sport, service work)? What is the risk of accidental 
breeding based on the dog's housing and potential exposure to intact dogs of the 
opposite sex?. 

6. Owner Capacity and Commitment: Is the owner prepared and able to 
responsibly manage an intact dog? This includes preventing unwanted litters, 
managing heat cycles in females, potentially dealing with behaviors like marking 
or roaming, and committing to necessary training and supervision. 

Responsible Management of Intact Dogs 

Choosing to delay S/N or keep a Golden Retriever intact requires a commitment to 
responsible management to mitigate potential downsides, primarily unwanted breeding 
and nuisance behaviors. Key strategies include: 

• Secure Containment: This is paramount. Intact dogs, especially males who can 
detect females in heat from remarkable distances , should never be left 
unsupervised in yards, even fenced ones, as they can be highly motivated to 
escape. Reliable fencing, locked gates, and potentially double-gating systems 
("air locks") are essential. Leashing is mandatory in public areas. Crates and 
gates can be used for temporary indoor confinement when needed. 

• Consistent Training: A rock-solid recall command is non-negotiable. Impulse 
control exercises (e.g., "leave it," "stay," "watch me") are vital for managing 
reactions to triggers and distractions. Training should focus on building a strong 
partnership and clear communication using positive reinforcement methods. 

• Careful Socialization and Supervision: Interactions with other dogs need 
careful management. Dog parks are generally ill-advised for intact dogs, 
particularly males, due to potential conflicts. Playdates should be chosen 
carefully. Females in heat must be strictly kept away from intact males, which 
may require altering routines, using management tools like "bitches britches," 
and restricting activities for several weeks. 

• Health Vigilance: Owners of intact dogs must be diligent in monitoring for signs 
of reproductive health issues, such as pyometra or mammary lumps in females, 
and testicular abnormalities in males. Regular veterinary check-ups are crucial. 

Alternative Sterilization Options (Brief Mention) 

For owners who wish to prevent reproduction but are concerned about the health effects 
of removing sex hormones, alternative surgical options exist, though they are less 
commonly performed and require veterinarians with specific expertise. These include 
vasectomy for males (which cuts the tubes carrying sperm) and hysterectomy (removal 
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of the uterus only) or ovary-sparing spay for females. These procedures render the dog 
sterile while allowing the gonads to continue producing hormones, thus potentially 
avoiding the endocrine-related health risks associated with traditional S/N. Owners 
interested in these options should seek out veterinarians experienced in these 
techniques. 

The decision-making process regarding S/N for Golden Retrievers has become 
significantly more complex due to emerging research. It necessitates a shift from 
passively accepting a historical standard to actively engaging with the evidence, 
understanding the specific risks and benefits for the breed, and making a conscious, 
informed choice in partnership with a knowledgeable veterinarian, always prioritizing the 
individual dog's long-term health and well-being. 

Conclusion: Prioritizing Long-Term Health for Golden Retrievers 

The long-standing practice of spaying or neutering Golden Retrievers around six 
months of age, primarily driven by historical efforts to control pet overpopulation, 
warrants significant reconsideration in light of current scientific evidence. Research, 
particularly the extensive studies conducted at UC Davis, has revealed compelling 
associations between the timing of gonadectomy in this breed and the risk of serious, 
life-altering health conditions. 

Specifically for Golden Retrievers, neutering before one year of age is linked to a 
substantially increased risk of debilitating joint disorders such as hip dysplasia and 
cranial cruciate ligament tears, likely due to the disruption of normal skeletal 
development caused by the early removal of sex hormones essential for growth plate 
closure. Furthermore, the timing of S/N impacts the risk of several cancers to which the 
breed is already predisposed. Early neutering in males significantly increases the risk of 
lymphoma, while later spaying in females (after one year) is associated with a markedly 
higher risk of hemangiosarcoma and mast cell tumors. Indeed, for female Goldens, the 
data suggest that spaying at any age increases the risk of these cancers compared to 
remaining intact, presenting a difficult paradox when weighed against the traditional 
benefit of preventing mammary cancer. Potential increases in hypothyroidism, obesity, 
and urinary incontinence, along with possible negative impacts on behavior such as 
increased fear and anxiety due to hormonal shifts, add further layers of complexity. 

These findings strongly argue for a fundamental shift away from the routine early S/N 
paradigm for Golden Retrievers. The evidence supports a more cautious, individualized 
approach that prioritizes the long-term health and well-being of the individual dog over 
adherence to an outdated, one-size-fits-all standard. Based on current data, delaying 
neutering in male Golden Retrievers until after skeletal maturity (at least 1 year, 
potentially 18-24 months) appears advisable to minimize risks of both joint disorders 
and lymphoma. For female Golden Retrievers, the decision is more complex; delaying 
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spay until after maturity reduces joint risks but increases the risk of certain cancers 
compared to early spay, while remaining intact appears to offer the lowest risk for 
several major cancers studied but carries the risks of mammary cancer and pyometra. 

Given the potential severity of these health consequences, the principle of informed 
consent is paramount. Owners must be made aware of the specific, breed-relevant risks 
and benefits associated with different S/N timings before making a decision. This 
requires veterinarians to stay abreast of current research and engage in open, 
collaborative discussions with clients, considering the dog's sex, potential lifestyle, and 
the owner's ability and willingness to manage an intact animal responsibly. Choosing to 
delay S/N or keep a dog intact necessitates a commitment to diligent management, 
including secure containment and training, to prevent unwanted litters and ensure the 
dog remains a well-behaved member of the community. 

While research continues to evolve, the current evidence strongly suggests that for 
Golden Retrievers, a thoughtful, individualized approach to spaying and neutering, often 
involving delaying the procedure well beyond the traditional six months, is crucial for 
maximizing the potential for a long and healthy life. Empowering owners with 
comprehensive, breed-specific information allows them to make choices that truly align 
with the best interests of their beloved companions. 


