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INTRODUCTION

Raw meat diets for dogs and cats are an increasingly important alternative pet food option. Although most
pet dogs and cats are fed conventional cooked dry kibble diets, increasingly pet owners are looking to
different food options, including raw meat diets, as at least a component part of their pet’s diet. It is difficult
to know exactly how many dogs and cats are fed a raw meat diet, however in the UK, the PDSA PAW
report estimated that approximately 7% of dogs were fed a raw diet (5% commercial, pre-prepared raw
diets, 2% home-prepared raw diets), equating to nearly 800,000 dogs .

WHAT ARE RAW MEAT DIETS?

Raw meat diets are pet foods comprising uncooked, untreated animal tissue, and include muscle, bone,
skin and internal organs/offal (including abdominal viscera such as tripe). Animal material which can be
made into pet food can be slaughterhouse material and game which is passed fit for human consumption
but unwanted for commercial reasons and fish byproducts from factories and ships which prepare fish for
human consumption. Material from animals which passed the antemortem inspection, that is unfit for human
consumption, may also be included (e.g. a liver with fluke)2.

Pet owners may choose to purchase ‘ready-made’ pre-prepared diets, or make up their own diets at home,
or a combination of both. The vast majority of pre-prepared diets are supplied frozen.

Commercially available diets must undergo sampling testing to ensure that they are not contaminated with
potentially dangerous foodborne pathogens. In the UK, this testing is overseen by Defra/Animal and Plant
Health Agency (APHA), and samples must be tested for Enterobacteriaceae (including E. coli) and
Salmonella spp. Samples will fail if they contain >5000 colonies per gram of Enterobacteriaceae, or if any
Salmonella is detected.

WHY DO PET OWNERS CHOOSE THESE DIETS?

Pet food choice is an area of caregiving where owners have complete control over their pet’s health and
wellbeing. Therefore, the decision of what to feed their pet is often multifactorial, and owners often take
great care over this choice.

Studies have shown that there are many reasons why an owner may choose to feed a raw diet, and
frequently there is a combination of reasons. Owners may choose a raw diet as they feel it is more ‘natural’,
‘species appropriate’ or akin to the diet of wild dogs and wolves. Other reasons include the belief that raw
diets provide health benefits (such as improved skin and coat health or improved faecal consistency) or
disease prevention attributes. Furthermore, raw diets may be chosen due to a lack of trust conventional
kibble companies, because owners feel they have more control over the ingredients in their dog’s diet, or
because they feel the diet is more nutritious and does not include ‘additives’ or ‘fillers’. Finally, owners may
choose a raw diet as they believe it is less ‘processed’ or artificial, mirroring trends in human nutrition away
from ‘ultra-processed’ foodstuffs 3-7.

Unlike pet owners who choose a conventional kibble diet, pet owners who feed a raw meat diet are less
likely to consult a veterinary professional about diet and nutritional choices, and more likely to trust the
advice of friends or family, breeders, or importantly, social media and online resources*8.

Interestingly, pet owners who choose to feed a raw diet overwhelmingly believe in the positive attributes of
the food choice, and do not perceive any risk of the diet to their pet, to themselves, or to in-contact pets or
people, and strongly believe that conventional kibble-based diets are risky to their pets*?. Furthermore,
often owners who do understand some bacterial risks associated with raw meat believe that these risks
can be mitigated by good food hygiene practices at home. However, these practices frequently vary, are
often inconsistently applied, and inappropriate practices such as rinsing of raw meat and not using separate
utensils are reported®. This suggests that messaging surrounding appropriate practices may not be
reaching the intended audience or are confusing or misconstrued.
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WHAT ARE THE RISKS?

There is a growing body of evidence surrounding the risks associated with feeding a raw meat diet,
particularly surrounding the microbiological risks and nutritional concerns. Dogs and their owners have very
close relationships. Dogs often share the home with their owner, may be allowed on to soft furnishings such
as beds or sofas, and may lick owner’s hands or faces. Therefore, the risk of bacterial transmission is high.
Nutritional risks

There are concerns surrounding the nutritional adequacy of many raw meat diets, and these diets may be
lacking in key minerals such as phosphorus, zinc, calcium and potassium, as well as key amino acids such
as taurine. Commercial raw meat diets may meet FEDIAF nutritional standards by analysis, but products
may have undergone limited (or no) testing or feeding trials. These concerns are heightened for home-
prepared raw meat diets, which are most likely to be incomplete. This is of particular concern for growing
animals.

There are documented cases in the veterinary literature of nutritional disease occurring in dogs and cats
because of improperly balanced or nutritionally inadequate raw diets. These include metabolic bone
disease, including generalized osteopaenia and retinal degeneration in a kitten fed an exclusively raw
chicken diet. Clinical signs were likely due to the inappropriately balanced diet and taurine deficiency, and
full recovery was achieved following implementation of a complete diet formulated for kitten growth and
taurine supplementation0. A further example is that of a puppy with severe osteopaenia which was fed an
incomplete home-prepared diet of raw meat, homecooked cereals and vegetables. The puppy was found
to have severe nutritional deficiencies, including hypovitaminosis A, hypovitaminosis D and hypocalcaemia,
and was euthanased following deterioration in condition'!. These cases highlight how dietary inadequacies
associated with poorly formulated raw meat diets can lead to severe clinical complications.

Bacterial risks

Raw meat diets globally have been demonstrated to be contaminated with bacteria with pathogenic and
zoonotic potential, including bacteria with potential to cause very serious disease in humans and animals.
These bacteria include Salmonella enterica, Listeria spp., Campylobacter spp., and Shiga-toxin producing
E. coli (STEC)'>-'7. Importantly, many of the diets investigated were frozen products, indicating that the
freezing process does not kill these potentially dangerous bacteria.

Cases of human disease linked to raw meat diets for pets are currently limited. Concomitant Campylobacter
spp. infection in a raw fed dog and its owner has been reported'8, and an outbreak of human STEC 0157:H7
infection where one person died after developing haemolytic uraemic syndrome, was epidemiologically
linked to the provision of raw tripe pet food'. A recent study identified dogs fed a raw diet to be a risk for
Salmonella enterica transmission to humans2°. However, many raw-feeding owners surveyed as part of a
large study investigating owner perception of disease associated with raw meat diets did not report any
adverse events?!.

There are, however, multiple cases of bacterial infection in pets linked to feeding a raw meat diet. These
include Salmonellosis and Mycobacterium bovis infection in cats??-24, and Campylobacteriosis in dogs™s.
Raw chicken has also been identified as a risk factor for development of acute polyradiculoneuritis in dogs,
potentially mediated by Campylobacter spp. infection25.

A recent study in the UK by the Food Standards Agency aimed to determine the bacterial risk to pets and
owners from raw meat diets?6. Overall, the level of risk to human health was deemed low, and the risk to
pets was suggested to be low-medium. However, the level of uncertainty surrounding these risks was
medium-high, indicated gaps in the evidence due to a lack of data. Furthermore, the ‘severity of detriment’
to humans if they were to contract an infection was deemed medium for Campylobacter spp. and high for
Salmonella spp. and STEC. This indicates severe or potentially life-threatening disease.

Parasitic risks

Many parasites have been identified in samples of raw meat diets. These include protozoa such as
Neospora caninum, Sarcocystis spp., Toxoplasma gondii, Cryptosporidium parvum and Giardia spp., and
helminths including Trichinella spp., Taenia spp., and Echinococcus spp., including E. granulosus?®.
Additionally, there has been a report of tongueworm (Linguatula serrata) infection in an untraveled dog in
the UK, where this parasite is not endemic, attributed to provision of a raw diet?8. For many parasites, the
risk of infection from raw meat diets may be low as the freeze-thaw process is likely effective to kill them.
However, raw-fed cats have been demonstrated to shed increased seroprevalence of T. gondii and oocyst
shedding?’.

Emerqing risks

As well as the established concerns surrounding foodborne bacterial infections and raw meat diets, there
are also some emerging concerns which may become of increased risk in future for both human and animal
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health. Recently in the USA, there have been reports of cats contracting and dying as a result of highly
pathogenic avian influenza H5N1 following consumption of contamination raw meat diets containing
poultry?®. Additionally, there are emerging bacterial concerns, in particular, antimicrobial resistance. Raw
meat diets have been demonstrated to be contaminated with antimicrobial-resistant E. coli 1439, and
provision of a raw meat diet has been identified as a risk factor shedding of antimicrobial-resistant E. coli
by healthy dogs3'.

Finally, there are emerging bacterial species of concern in companion animals, such as the so-called
‘ESKAPE’ organisms (Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumanii, Pseudomonas aeruginosa, Enterobacter spp). These bacteria are of serious
concern in human medicine, particular in hospital-acquired infections, due their highly antimicrobial
resistant nature. However, they are of emerging concern in companion animal medicine too- a recent study
from the UK identified Gram-negative ESKAPE organisms as the most prevalent antimicrobial-resistant
bacteria isolated from small animal and equine hospitals32, and they have been implicated in infections in
dogs and cats. Recent research from the UK has isolated these bacteria from samples of raw meat diets
for dogs®2.

ARE THERE ANY BENEFITS?

Although there are many health benefits reported by advocates of raw feeding, currently the scientific
evidence for them is limited. Greater palatability, and the pet's enjoyment of their food, is a reason
sometimes given for choosing a raw diet. Dogs fed a raw meat diet tend to ingest more protein and fat, and
less fibre, than dogs fed conventional cooked kibble. A high fat content, as often found in raw meat diets,
is highly palatable. Gut health is another reported benefit; raw meat diets have been demonstrated to have
good digestibility, and dogs fed them may have a lower faecal output than those fed a non-raw diet34. Dogs
fed a raw meat diet have differences in their gut microbiomes compared to dogs fed a cooked diet, however,
more research is required to understand this further3536. One study identified that feeding a raw diet may
have a beneficial effect on gut inflammatory markers locally, however, no difference in systemic
inflammatory markers was found in dogs fed raw or cooked diets®®. Further reported benefits are improved
skin and dental health. A large survey-based study of raw-feeding dog owners suggested that provision of
a raw diet to puppies may protect against development of atopy in later life3”. Whilst one small study
indicated that chewing raw bones may be beneficial for reducing dental calculus in dogs®, there remains a
shortage of evidence surrounding the effects of raw feeding on dog and cat dental health. Therefore, while
there may be some beneficial effects of feeding a raw diet to pet health, there are many gaps in the
literature, and further research is required.

CONCLUSIONS

The decision of what to feed a pet is very important to pet owners, is often multifactorial, and can evoke
strong emotions. As veterinary professionals, we must remember that whatever type of food is chosen, the
owner has usually picked this as they think it is genuinely the right thing to do for their pet.

Raw feeding continues to be popular. However, there are now well-documented public and animal health
risks associated with this diet choice. Further research is required into the transmission and risks of bacterial
disease to humans and animals from raw diets. Nevertheless, there is likely an increased risk from these
diets to the most vulnerable in society, such as the elderly, very young and immunocompromised.

There is a continued need for conversation and engagement between veterinary professionals, medics, pet
food companies, policy makers and pet owners to try to mitigate these risks, as well as continued efforts to
improve education and awareness.
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