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Feeding pet dogs and cats a raw diet has become 
increasingly popular in recent years, with many owners 
reporting substantial improvements in their pets’ general 
health and demeanour following the transition from 

standard commercial pet foods. The veterinary profession has 
until recently been forthright in its opposition to raw feeding but 
there is no longer a consistent voice. The increasing membership of 
the Raw Feeding Veterinary Society reflects a growing awareness 
within the profession that feeding a more natural, less processed 
diet may provide considerable health benefits to our pets.

Raw feeding is far from novel. Commercial ‘Pet Food’ was 
introduced only in 1860 when James Spratt, an American 
electrician living in London, produced biscuits consisting of 
meat, vegetable and wheat meal (Wortinger, 2007; Gates, 2017). 
Dogs and cats had previously lived on raw meat and whatever 
scraps they could forage, a diet probably not that dissimilar to 
one on which their wild ancestors had evolved over millions of 
years. Today, most of our pets are fed on highly processed, dried 
diets, known commonly as ‘biscuit’ or ‘kibble’, barely recognisable 
from canine and feline ancestral diets, visually, texturally, or 
nutritionally (Brown, 2010a).

Ancestry of the domestic dog and cat
The origin of domestic dogs (Canis lupus familiaris) is unclear, 
but modern dogs and today’s Grey Wolf are both believed to have 
descended from wolves, now extinct, that lived between 9000 and 
34 000 years ago (Skoglund et al, 2015). Wolves are carnivores 
with a dietary preference for freshly killed meat when available, 

typically eating most prey parts to satisfy their nutritional 
demands (Puotinen, 2005; Stahler et al, 2006) (Figure 1). Dogs can 
breed with wolves and produce fertile offspring (Vilà and Wayne, 
1999). Their genome is likely to be predominantly the product of 
the environmental selective pressures imposed upon their wolf 
ancestor, and the feeding ecology and nutrient intake of wolves 
may provide valuable information on the origin of the domestic 
dog’s digestive physiology and metabolism as well as insights into 
optimising individual health and longevity (Bosch et al, 2015).

The domestic cat is believed to have descended from Near 
Eastern and Egyptian lineages of the wildcat (Felis silvestris) 
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Figure 1. Massak, an Arctic Wolf (Canis lupus arctos), eating a raw 
deer leg. (Courtesy of Mike Collins, UK Wolf Conservation Trust)
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diets (Romsos and Ferguson, 1983; Hewson-Hughes et al, 2012; 
Roberts et al, 2017), raising the possibility that dogs fed modern 
commercial diets, low in protein, and high in carbohydrate and 
additives, might face physiological and metabolic challenges 
(Hill, 2010; Bosch et al, 2015). Furthermore, a wolf ’s diet would 
be expected to provide a very different substrate for the intestinal 
microbiota, compared to both dry and moist commercial dog 
foods (Bosch et al, 2015).

Cats are strict, obligate carnivores with characteristic dentition 
and a short digestive tract (Stevens and Hume, 1995; Van 
Valkenburgh, 2007). They rely on animal tissue for nutrients 
(Zoran, 2002) and require a high protein diet and a dietary source 
of taurine (Figure 3). Cats can detect and respond to post-ingestive 
macronutrient signals, and maintain a macronutrient preference 
(Hewson-Hughes et al, 2016). They will limit their food intake 
to limit daily carbohydrate intake when fed a low protein/high 
carbohydrate diet (Hewson-Hughes et al, 2011; Salaun et al, 2017).

Dietary carbohydrate
Cats and dogs have both evolved on meat-based diets with 
negligible amounts of carbohydrate (Legrand-Defretin, 1994; 
Rand and Marshall, 2005). Despite this, carbohydrates are widely 
used in pet food manufacturing, making up 30–60% of the dry 
matter in the diet (Murray et al, 1999; Appleton et al, 2004; Hill, 
2010), primarily as a cheap source of energy. The main function of 
carbohydrates in the processing of extruded dry diets (kibble) is to 
provide structural integrity (Verbrugghe and Hesta, 2017). Dogs 

(Ottoni et al, 2017). Domestication has not profoundly altered the 
morphological, physiological, behavioural and ecological features 
of cats (Zeder, 2012).

Feeding preferences of dogs and cats
We cannot know precisely what the ancestors of our dogs and cats 
ate, and the ancestral diet of both cats and dogs would, of course, 
have varied with time, location, season, climate, availability of 
prey, and other factors. However, both dogs and cats are classified 
as carnivores (Bradshaw, 2006; Van Valkenburgh, 2007).

Dogs, though able and willing to eat a wide variety of foods (of 
plant as well as animal origin) still exhibit numerous carnivorous 
traits including teeth adapted for tearing muscle and crunching 
bone, a short intestine more suited to digesting meat than plants, 
a body structure adapted to speed and endurance, eyes sensitive 
to movement, excellent dim light vision, highly developed and 
specialised olfactory and auditory senses, digging behaviour 
to hide food for future ingestion, ability to survive long periods 
of time between meals, and flexibility in metabolic pathways 
consistent with a feast or famine lifestyle and wide range of 
possible prey (Hill, 2010; Khuly, 2013) (Figure 2).

A carnivore in its natural environment consumes food high in 
animal protein, organs, and ‘animal fibre’ (indigestible or poorly 
digestible parts of animal carcases such as bone, cartilage, scales, fins, 
fur, feather, tendon, and teeth), and low in carbohydrates (Landry 
and Van Kruiningen, 1979; Knueven, 2013). Animal protein 
contains balanced amino acids and a complete range of protein-
type nutrients including taurine and carnitine (Brown, 2010a). 
Organs are high in B vitamins, vitamin A, minerals, and fatty acids 
required for maintenance, growth and reproduction (Peterson and 
Ciucci, 2003). ‘Animal fibre’ provides substances such as collagens 
and glycosaminoglycans with specific fermentative ‘prebiotic’ 
characteristics which influence the composition of the intestinal 
microbiota (Depauw et al, 2012), the collection of microbes residing 
in the gastrointestinal tract. Bone supplies minerals, including a 
favourable ratio of calcium to phosphorus, protein, fatty acids, and 
fat-soluble vitamins, and amino acids (Siebecker, 2005).

It has been estimated that 49% of the calories in the canine 
ancestral diet were from protein, primarily from fresh animal 
sources, and 6% were from carbohydrate (Brown, 2010b). Today, 
25% of calories supplied by a typical dry dog food are from protein 
and 43% from carbohydrate. Vegetable proteins, found in many 
pet foods and originating typically from cereal grains, pulses and 
soya, contain a lower content of some essential amino acids (Young 
and Pellett, 1994; Van Rooijen et al, 2013). Cereal proteins, in 
particular, are relatively low in lysine. Sources of vegetable protein 
often contain anti-nutritional factors such as amylase, protease and 
trypsin inhibitors, tannins, phytate and lectins. Anti-nutritional 
factors reduce nutrient use or food intake, thereby contributing to 
impaired gastrointestinal and metabolic performance (Arendt and 
Zannini, 2013). Their toxic effects may be reduced by processing 
or cooking, but not always entirely, particularly if novel plant 
foods are eaten more frequently and over longer periods of time 
(Young and Pellett, 1994).

Dogs have been shown to prefer foods with nutrient profiles 
much closer to those of a wild wolf diet than those of kibbled 

Figure 2. Pet dog eating a chicken carcase. (Courtesy of 
Donna Walker)
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and less voluminous faeces from their pets (Hielm-Bjorkman and 
Virtanen, 2019). Higher dry matter, organic matter and protein 
digestibility were seen in two commercial raw diets compared 
with a heat-processed diet, and significantly higher digestibility of 
dry matter, organic matter, crude protein and gross energy were 
seen in six domestic kittens fed raw diets compared with heat-
processed diets, resulting in significantly less faecal matter despite 
similar levels of nutrient intake (Hamper et al, 2016).

Nutrients in raw food may also be more bioavailable. Heat 
processing can adversely affect bioavailability (Hendriks et al, 1999; 
Mavromichalis and Baker, 2000; Buff et al, 2014), and the chemical 
form in which the amino acids lysine, methionine and cystine are 
present in standard commercial pet foods may significantly reduce 
their bioavailability (Hendriks et al, 2015). Damage to lysine in canine 
diets appears to be significant (Williams et al, 2006). Bioavailability 
estimates are needed to establish dietary nutrient requirements 
and to evaluate the nutritional value of food ingredients or foods 
that are exposed to processing or extended storage. Inaccurate 
bioavailability estimates may lead to recommended nutrient 
concentrations that, when used in the formulation of commercial 
diets, will not ensure that minimum physiological requirements 
are met (Hendriks et al, 2015). Nutrient allowance estimates used 
by the National Research Council (NRC) (2006) for crude protein 
and amino acids, have been shown to be too low (Hendriks et al, 
2015). Many nutrient allowance estimates used by the Association 
of American Feed Control Officials (AAFCO) (2011), and the 
European Pet Food Industry Federation (Fediaf) (2012) are also 
too low (Hendriks et al, 2015. Bioavailability estimates used by 
these associations for most nutrients, are inadequately referenced, 
not citing scientific studies, and lacking scientific veracity (Morris 
and Rogers, 1994; Hendriks et al, 2015).

Cooking at high heat and pressure completely destroys 
nutrients such as thiamine, folic acid, vitamin C, vitamin A, niacin 
(vitamin B3), and pantothenic acid (vitamin B5) (Schroeder, 1971; 
Knueven, 2013). Although these vital nutrients are theoretically 
replaced, synthetic vitamins, amino acids and other nutrients are 
different from those found naturally in whole foods, and may not 
be digested or absorbed in the same way. The effects of whole food 
sources are likely to be superior to those of synthetic ingredients, 
partly because of synergistic effects between different components 
of whole foods (Jacobs et al, 2009).

Most UK pet foods tested were recently found to have an 
insufficient, excessive or inappropriate balance of minerals that, if 
fed exclusively for a long period of time, could underpin a host of 
clinical diseases in dogs and cats, including skeletal, neurological, 
or dermatological disease (Davies et al, 2017).

Food as an epigenetic factor for 
optimal health
Food is an important epigenetic factor in determining optimal 
health (Landecker, 2011). Genes that code for particular proteins 
can be switched on and off by dietary and other environmental 
influences — with profound implications for health and disease 
(Craig, 2016). One way in which diet can alter gene expression is via 
its effects on the intestinal microbiota, the collection of microbes in 
the gut (Ferreira et al, 2014). The resident microbiota is important 

and cats have no requirement for dietary carbohydrate (Case, 
2005; Hill, 2010; Sanderson, 2013). Performance in working dogs 
has been shown to improve on a carbohydrate-free diet (Kronfeld, 
1973; Kronfeld et al, 1994), and a high fat, low carbohydrate diet 
may increase stamina and maximise energy production (Hill, 
1998). It has been suggested that the high level of carbohydrates 
in processed commercial foods may be partially responsible for 
increased rates of diabetes and obesity in dogs and cats (Case, 
2005; Hill, 2010).

The most common carbohydrates used in pet foods are glucose 
(from starch), lactose, maltose, and sucrose (National Research 
Council, 2006). The digestibility of starch is dependent on the 
source, and the degree and type of processing (Sanderson, 2013). 
Undigested dietary components can lead to osmotic diarrhoea, 
and rapid fermentation in the large intestine can lead to flatulence, 
abdominal pain, and vomiting (Cave, 2013). Although the dog has 
been shown to have an increased digestive and absorptive capacity 
to cope with starch-containing foods compared to wolves, the 
effects of a consistent, high level of absorbed glucose on the dog’s 
health and longevity are unknown (Bosch et al, 2015). Many 
commercial feline diets contain more carbohydrates than a feral 
cat would consume or domestic cats prefer when given the choice 
(Verbrugghe and Hesta, 2017).

Fibre is a form of carbohydrate and diets high in plant fibre 
may produce signs resembling lactose intolerance in sensitive 
individuals (Cave, 2013). High fibre diets increase gas production 
by colonic microorganisms and inhibit gas transit leading to gas 
retention, borborygmus, abdominal pain, and flatulence. The 
amount of fermentable fibre tolerated without adverse effects 
varies between individuals, probably reflecting differences in 
colonic transit time and differences in intestinal microflora 
(Cutrignelli et al, 2009; Cave, 2013).

Digestibility and bioavailability of nutrients
Raw meat diets are highly digestible for dogs and cats, resulting in 
low faecal volume and more desirable faecal quality (Beloshapka 
et al, 2012; Kerr et al, 2012; Bermingham et al, 2017; Sandri 
et al, 2017). Unsurprising then that many dog and cat owners 
who change from feeding standard to raw food, report less smelly, 

Figure 3. Pet cat eating raw beef heart and chicken wing.
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Common concerns about raw feeding
Nutritional content
There are no good data showing that well-constructed, 
appropriate raw meaty bone-based diets are nutrient deficient. On 
the contrary, they are extremely nutrient dense, high in protein 
and low in carbohydrate. Although some studies (Freeman and 
Michel, 2001; Dillitzer et al, 2011) have purported to demonstrate 
nutritional inadequacy, factors such as testing methods, limited 
sample size and lack of long-term evaluation of the health of the 
animals eating the diets cast doubt over their conclusions (Gaston, 
2001; Johnson and Sinning, 2001).

Food-borne illness
Food-borne illness may occur in any pet, though dogs and cats are 
reported to be fairly resistant to pathogenic effects of Salmonellae 
and other bacteria associated with food infection (Miller and 
Cullor, 2000). No diet is risk-free, and there are no data showing 
that food-borne illness is more prevalent in raw-fed animals. Raw 
food can contain Salmonella spp. (Schlesinger and Joffe, 2011). 

in maintaining the structural and functional integrity of the gut 
and in immune system and energy regulation (Sekirov et al, 2010; 
Furusawa et al, 2013; Purchiaroni et al, 2013; Suchodolski, 2013). 
It is an important driver of host immunity (Suchodolski and 
Simpson, 2013), helps protect against invading enteropathogens, 
and provides nutritional benefits to the host (Maslowski et al, 2009; 
Suchodolski and Simpson, 2013). Disruption of the microbiota 
(dysbiosis) can have far-reaching consequences on host health, 
not only in the gastrointestinal tract but in extra-intestinal organ 
systems (Sekirov et al, 2010; Suchodolski and Simpson, 2013).

The intestinal microbiota in both dogs and cats changes in 
response to diet (Bermingham et al, 2013; Young et al, 2016), and 
faecal microbial communities vary significantly between raw-fed 
and non-raw-fed dogs (Bermingham et al, 2017; Kim et al, 2017; 
Sandri et al, 2017; Schmidt et al, 2018). Clear associations exist 
between specific microbial groups and dietary composition, with 
some bacterial families correlated to protein and fat digestibility. 
These associations are not the same for dogs and cats (Bermingham 
et al, 2018). Clostridiaceae, Erysipelotrichaceae and Bacteroidaceae 
are apparently central to the relationships between the canine 
microbiota and intestinal health (Bermingham et al, 2018).

Raw food diets
A well-constructed raw food diet is high in protein, nutrient-
rich, satiating, extremely palatable, and high in prebiotic ‘animal 
fibre’. Non-nutritive factors, such as food texture, flavour, and 
temperature may also be important in promoting physical and 
psychological wellbeing (Bond and Lindburg, 1990). Owners of 
raw fed cats and dogs commonly report improvements in teeth 
and gums (Figure 4), digestion, coat quality, weight control, 
general demeanour, and energy levels. These claims are, by nature, 
anecdotal, but raw diets have been found to be highly palatable, 
highly digestible, able to reduce blood triglycerides, maintain 
faecal quality and serum chemistry, and modify the faecal 
microbial community of healthy adult dogs (Algya et al, 2018). 
Chewing raw beef bones is reported to be an effective method of 
removing dental calculus in dogs (Marx et al, 2016).

People wishing to feed their pets on raw diets have the choice of 
‘home-prepared’ where they source the muscle meat, bones, and 
offal themselves from butchers, farms and supermarkets (Figure 
5  ), or ‘pre-prepared’—buying frozen packs of usually minced 
food (Table 1). Many commercially pre-prepared raw pet foods 
contain fruit and vegetables, non-essential for domestic dogs and 
cats and often high in carbohydrate. Minced food tends to be eaten 
rapidly, raising the likelihood of excessive food intake and weight 
gain, and limiting improvement in teeth and gum quality. Minced 
meats are also more susceptible to bacterial contamination than 
carcase meat (Ejeta et al, 2004; Ejo et al, 2016). However, all types 
of commercial pet food, including raw, are subject to monitoring 
as part of EU legislation (Nature’s Menu, 2019). Many raw pet 
food companies are now members of the Pet Food Manufacturers 
Association (PFMA), the leading trade body for the UK pet food 
industry, whose members sign up to certain industry standards 
(Nature’s Menu, 2019; PFMA, 2019a). Practicalities of feeding a 
raw diet to pet dogs and cats are discussed elsewhere (Lonsdale, 
2001; Thompson, 2014a, 2014b, 2014c, 2014d).

Figure 4. Teeth and gums of a raw-fed Tibetan Terrier. Owners of 
raw-fed cats and dogs commonly report improvements in teeth 
and gums.

Figure 5. (a) lamb breast bones provide a healthy treat for raw-fed 
dog; (b) raw bony ribs, commonly eaten by dogs on raw meaty 
bone-based diets. 

a b
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but data on the risks posed by these parasites in raw pet food are 
sparse (Davies et al, 2019). The protozoan parasites Sarcocystis spp. 
and Toxoplasma gondii, identified in some samples of commercial 
frozen raw diet, rarely cause clinical illness in pets, and, as freezing 
inactivates both Sarcocystis species and T. gondii, there is no risk 
of transmission to animals, people or the environment in products 
sold frozen (Van Bree et al, 2018). Home-prepared raw meaty 
bone-based diets typically contain meat products fit for human 
consumption. There are no data to suggest that there is a significant 
risk of humans or livestock contracting cystic echinococcosis 
(hydatid disease) from pets eating raw meat purchased from a 
commercial retailer.

Hyperthyroidism
Hyperthyroidism has been reported, rarely, in dogs fed on both raw 
meat (Kohler et al, 2012) and conventional commercial foods (Broome 
et al, 2015; Food & Drug Administration (FDA), 2017). Clinical signs 
were readily reversed following dietary change. Hyperthyroidism 
in dogs is thought to be very rare, and preventable by feeding good 
quality, human grade food, free from thyroid tissue (FDA, 2017).

Bones
Raw bones are integral to raw feeding. They are highly nutritious, 
health promoting and behaviourally enriching. Cooked bones 
can splinter and cause organ perforation, severe impaction and 
obstruction. They should never be given to dogs and cats. Dogs 
and cats have evolved over millions of years on a diet containing 
raw bones, and, although studies on the relative safety of raw and 
cooked bones are lacking, few problems are encountered in practice.

General
No-one should be blind to risks associated with keeping and 
feeding pet dogs and cats. Strict hygiene measures when handling 
and preparing raw meat (PFMA, 2019b), and sensible hygiene 
practices when handling pets (whether or not raw-fed) and 

However, salmonellosis in dogs and people has been linked to dry 
dog food (Schotte et al, 2007; Behravesh et al, 2010; Imanishi et al, 
2014), and dry and tinned pet foods have been recalled because 
of Salmonella contamination. Campylobacter is generally not 
considered pathogenic to dogs (Holmberg et al, 2015), although 
some dogs and cats may develop mild to moderate enteritis (Acke, 
2018). Humans can be infected with Campylobacter from many 
sources. Faecal shedding of Campylobacter is relatively common 
in dogs and cats (Acke, 2018), but no significant differences have 
been shown between raw and non-raw-fed animals (Fredriksson-
Ahomaa et al, 2017). There is no evidence that raw-fed dogs 
and cats are a cause of a significant number of cases of human 
Campylobacter infection.

Carriage of antibiotic-resistant organisms
Antibiotic-resistant Escherichia coli have been demonstrated 
in commercial raw diets (Nilsson, 2015; Van Bree et al, 2018), 
and commercial raw meat-based diets have been shown to be a 
risk factor for household cats to shed extended-spectrum beta-
lactamase-producing (ESBL) Enterobacteriaceae in faeces (Baede 
et al, 2017). The emergence, development and spread of antibiotic-
resistant bacteria is a complex issue involving many factors 
including use and misuse of antibiotics, poor infection control 
practices, inadequate sanitary conditions, and inappropriate 
food-handling practices (Eltai et al, 2018). Antibiotic-resistant 
organisms are not necessarily pathogenic. However, the high 
incidence of E. coli in raw food diets for pets highlights the need 
for maintaining good hygiene when handling these products. The 
risk of spread of E. coli with transferable resistance to extended-
spectrum cephalosporins from raw food diets to humans is 
probably low (Nilsson, 2015).

Parasite contamination
The risks to humans or livestock from pets shedding various 
helminths and protozoa have been reported (Van Bree et al, 2018), 

Table 1. Advantages of ‘Home-prepared and ‘Pre-prepared’ approaches to raw feeding
Approach to raw feeding Advantages

‘Home-prepared’ Fresh, typically whole, unprocessed food

Low cost

More customised

Longer meal duration — whole, non-minced food takes longer to eat

Longer chewing and crunching may reduce food intake, and keep teeth and gums cleaner and 
healthier

Mostly additive-free

Small amounts bought as needed

‘Pre-prepared’ Convenient — easy to purchase in farm shop, pet shop, or online

Large choice of food items in one location

Easy to feed, with manufacturer guidelines

Monitored for microbial contamination

Adherence to European Pet Food Industry Federation guidelines

Company support
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disposing of waste, should be adopted (Stull et al, 2015), Freezing 
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Conclusions
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