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The science of snacks:
a review of dog treats
Bogdan-Alexandru Calancea, Sorana Daina* and Adrian Macri

Department of Animal Nutrition, Faculty of Veterinary Medicine, University of Agricultural Sciences
and Veterinary Medicine, Cluj-Napoca, Romania
The global growth in canine population has led to a thriving market for pet food,

especially treats sector. This review explores the growing market for canine

treats, revealing a deep emotional connection between pet owners and their

pets, evident in feeding practices. With six distinct categories of treats, meat-

based treats dominate due to perceptions of naturalness and health, high-

lighting an increased focus on dog nutrition and a preference for raw, locally

sourced alternatives. However, labeling discrepancies and a lack of clear

nutritional information present a challenge for owners looking for quality

treats. Variations in nutritional values and sensory qualities of treats require

informed choices to prevent excessive calorie consumption and potential

health implications. Effective communication between the veterinarian and pet

owners is crucial to adapting treats recommendations based on the individual

needs of dogs, taking into account potential health risks and obesity. In

conclusion, the use of treats provides several benefits such as positive

reinforcement, promoting dental health and providing nutritional support for

senior dogs. However, certain aspects that may limit their use should be

considered, such as the risk of microbiological contamination, accidents

related to incorrect administration, obesity and environmental impacts

associated with treat production.
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1 Introduction

The population of companion animals is increasing globally. According to information

provided by the International Canine Federation (FCI) in 2021 there were around 147

million dogs worldwide, whether they are purebred or not (Kępińska-Pacelik and Biel,

2021). Another recent study published in 2023 shows that household animals amount to

703.3 million globally (Kępińska-Pacelik et al., 2023). About half of the population

worldwide keeps companion animals, according to a recent study. There are more than

94 million cats and 89 million dogs in the United States of America (USA) only, where 47

million households have at least one cat and 60 million households have at least one dog

(Dodd et al., 2020). The number of pets in Europe is gradually rising too, according to

European Pet Food Industry Federation (FEDIAF), in 2020, at least 80 million European
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families include at least one pet animal (Kazimierska et al., 2021).

The same upward trend is also observed in New Zealand where,

following a study, it was observed that the population of dog owners

increased from 27% in 2015 to 37% in 2020 (Forrest et al., 2022).

Even if the world economy was severely damaged by the Covid-

19 epidemic in the past years, the pet food industry’s market sales

exceeded $100 billion dollars. The pet industry’s market is

progressively growing, according to the data presented in this

article (Zhang et al., 2022). As technology advances continuously,

the varieties of products accessible on the pet market will diversify

even more in the future (Zhang et al., 2022). Dried dog and cat food

constitutes 70% of the total US pet industry with extruded food

being predominant (Stercova et al., 2022). Treats play a significant

role in the economics of the pet products sector representing a

significant share of about 15% of the pet food market (De Godoy

et al., 2014). Almost any pet food company makes a variety of dog

treats that vary in size, content, flavor and purpose because treats

are a prominent component of the pet’s diet (He et al., 2020; Morelli

et al., 2020). There has been a noticeable shift in pet owners’

nutritional preferences, which is reflected in the demand for dry

dog food among dogs (White et al., 2016). The pet food market has

continued to grow, with an impressive average annual expansion

rate of 2.6% during the previous three years (Kępińska-Pacelik and

Biel, 2021). Snacks and treats, in particular such as functional meals,

those that promote dental hygiene or gourmet treats, typically

provided as rewards, continue to register double-digit growth,

+10.3% in value, the market’s greatest growth rate (Assalco-

Zoomark, 2017; Morelli et al., 2020; Stercova et al., 2022).

This growing trend of canine treats market over the past few

years is partly a result of deep relationships that exist between

people and their animals, notably around feeding behavior, where

an owner’s love or devotion for their dog is most obvious through

the giving of food (White et al., 2016; Johnson et al., 2023). In

another recent survey, 60% of participants think that their dogs are

now more significant in their lives as compared to when they were

children (Boya et al., 2015). Also, two out of three believe they are

more compassionate and treat their animals better than their

parents did and that’s why dog owners in the US are often more

likely to purchase proper diet for their pets than for themselves

(Boya et al., 2015). Even more, owners believed that not feeding

their dog treats was similar to not giving their children toys,

regarded treat feeding to be necessary, and believed that feeding

treats in such manner makes the dog happy. These remarks seem to

support the idea that pet owners’ care for their animals may be

similar to parents’ caring for their kids (White et al., 2016).
2 Types of treats

According to the most recent European Union (EU) Reg. 767/

2009 rule, dog treats should be labeled as “complementary feed”,

which is legally defined as “compound feed with a high content of

specific components but which, due to its composition, is sufficient

for a daily ration only if used in combination with other feed”

(Morelli et al., 2018). Pet treats are a small meal for domestic pets,

dog owners around the world are rewarding their animals with
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treats as a global trend while 92% of them buy treats regularly

(Almeida, 2021). In a different study (Stercova et al., 2022), there

were classified into six categories due to variations in the

composition and size of the treats: biscuit, bone, chew, dental,

meat product and rawhide (Stercova et al., 2022). Recent scientific

research (He et al., 2020), shows that meat snacks continue to be the

most popular treat type among pet owners, with natural-flavored

twisted rawhide being the most popular chew product (He et al.,

2020). In a previous study (Morgan et al., 2023), it was observed that

pet owners who choose to feed their dogs with non-processed treats

do so as they believe it to be a healthier and a more natural option

for their dogs (Morgan et al., 2023).
2.1 Crunchy treats – biscuits

Biscuits are a type of dog treats that are typically produced from

wheat flour and baked and slowly dried in an oven (Davidson,

2019). These treats are found in the United States under various

names such as cookies or crackers, and they come in a variety of

forms, sizes, and flavors (Almeida, 2021). According to a study on

pet food and treats conducted by the American Pet Products

Association (APPA), dog biscuits are the most popular treats

given to dogs, accounting for 77% of all treats (White et al.,

2016). The study surveyed dog owners across the USA and aimed

to understand their preferences for pet food and treats (White et al.,

2016). It is evident from the packaging of dog biscuits that cereals

are the primary ingredient, with flour being the dominant

component because its gluten contributes to the overall flavor and

texture of the treat (Case et al., 2011). It is extremely important to

consider the shelf life and quality maintenance of pet treats along

with the structural and textural features of these treats as well as

their shelf life and quality maintenance (Yarmolinsky et al., 2009).

Low-moisture treats, characterized by their lower water activity,

typically have an extended shelf life than their counterparts with

greater moisture levels. Because of the low water activity, the treats

stay fresh for a long time by preventing the formation of dangerous

bacteria. However, despite the benefits of low-moisture treats, long-

term storage might present some difficulties. Problems including

lipid oxidation and loss of crispness may develop, which could

compromise the product’s sensory qualities and overall value

(Almeida et al., 2022; Oba et al., 2022).

Research has shown that dogs are naturally drawn to sweet and

umami flavors, making them highly desirable in dog food and treats

(Yarmolinsky et al., 2009). As a result, many manufacturers of dog

biscuits incorporate sucrose into their formulas to enhance the

palatability and appeal of their products to dogs (Oba et al., 2022)

However, it is important to note that the sugar content of these

treats can be significant, with one item containing up to 51.7 g per

1000 kcal, which equals to more than 5% of the dry matter in the

dog treat. That’s why in the context of canine health, it is

recommended that biscuits containing high levels of sucrose

should be avoided for dogs with diabetes (Morelli et al., 2018).

Another study, investigated the potential benefits of baked

biscuits containing propolis and pomegranates as natural

ingredients for oral health. In vitro tests showed that these biscuits
frontiersin.org
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had significant antimicrobial and antioxidant effects, suggesting their

potential benefits for oral health in dogs (Santos et al., 2021).

A study conducted byMorelli G. et al. (2018) indicates that biscuits

had a caloric density of approximately 329.2 ± 13.0 kcal ME/100g

according to the label. Additionally, the weight of biscuits per treat

ranged from 6.5 ± 3.5 grams to 11.8 grams, with an average of 21.7 ±

11.6 kcal per treat. This means that on average, per 100 grams, biscuits

provided around 329.2 calories. The weight of each biscuit varied,

contributing to a range of caloric content per individual biscuit.
2.2 Soft treats

From the variety of treats incorporated into the daily or

occasional feeding routine, the preferred choices inclined heavily

to soft treats (Nielson et al., 2023). These findings are reflected in

the survey of Nielson et al. (2023), where 398 owners out of a total

of 716, representing approximately 56%, show substantial

preference for these specific type of treats. This preference

suggests a strong inclination towards treats with a softer texture,

likely attributed to ease of consumption and increased palatability

potential, making them a preferred choice for pet training or

occasional indulgence (Nielson et al., 2023).

Soft treats for dogs are also used as a therapy by introducing a

compound that the dog needs at the particular time (Morris et al.,

2022). For example, one recently released study (Greb and

Puschner, 2018), described the administration of dog treats

containing cannabidiol (CBD) as a alleviation for dogs with

nausea, epilepsy, inflammation or arthritis pain (Cindy and

Rupasinghe, 2021). Despite the fact that CBD treats have been

surrounded by significant controversy, their popularity among pet

owners continues to grow. A recent study conducted in Colorado

(Greb and Puschner, 2018), investigated the public perception of

the administration of CBD treats to pets, how it affects their health,

and how it affects their pet’s behavior. One particular study (Greb

and Puschner, 2018) provided data regarding many aspects of the

perception of CBD pet product perceptions, such as perceived

efficacy and product safety. Out of the 632 dog owners who used

CBD-based treats for their dogs, only 7% of the consumers sampled

reported that the products were not effective as well as other

standard care medications or therapies (Greb and Puschner,

2018). This research provided data regarding many aspects of the

perception of CBD pet product perceptions, such as perceived

efficacy and product safety (Greb and Puschner, 2018).

For soft treats, data collected from (Morelli et al., 2018) indicates

a caloric density of approximately 294.0 ± 25.9 kcal ME/100g. The

weight of treat ranged quite a bit, from 33.3 ± 63.8 grams to 97.7 ±

191.3 grams. On average, each chewable stick provided about 97.7 ±

191.3 kcal per treat. This implies that in a 100-gram portion,

chewable sticks contained around 294.0 calories (Morelli et al., 2018).
2.3 Dried and jerky treats

Jerky is a dog treat with an intermediate moisture level that

contains significant protein andminimal fat. The distribution of jerky
Frontiers in Animal Science 03
without refrigeration is made possible by its low water activity, which

effectively inhibits microbial growth. This attribute allows jerky to

maintain its stability and safety during storage, as the water activity

can be reduced to 0.75 or lower to enhance its overall shelf life (Kim

et al., 2020). Whole muscle was largely used as raw material in

traditional jerky production. However, the restructuring approach

has significantly increased in popularity due to food processing

improvements. This process permits the use of a variety of raw

materials and the integration of beneficial substances and non-meat

resources into the jerky production process (Song et al., 2014).

Manufacturers may explore a larger variety of ingredients and

enhance the jerky products’ composition by using the restructuring

direction. This allows them to satisfy particular objectives like

improving nutritional profiles or adding distinct flavors and

sensations. In order to meet changing customer preferences, this

strategy has given the jerky sector new opportunities and increased

the variety of products it delivers (Song et al., 2014). There are

currently different types of jerky available to consumers: beef, pork,

and chicken, and only a few studies have been published on duck

jerky (Triyannanto and Lee, 2016).

Caloric density of jerky treats is approximately 284.4 ± 19.2 kcal

ME/100g. The weight of meat strips per treat was more consistent,

ranging from 10.0 ± 0.6 grams to 28.6 ± 1.5 grams. On average, each

meat strip provided around 28.6 ± 1.5 kcal per treat. This suggests

that in a 100-gram portion, meat strips contained approximately

284.4 calories (Morelli et al., 2018).
2.4 Dental chews

The pet food industry has been trying for a long time to find

options for dogs oral health and longevity (Pinto et al., 2020).

Recently they have started to pay special attention to periodontal

disease (PD) which is on the rise in dogs. It has been observed that

one of the causes leading to the high incidence of PD in dogs is

related to the consumption of foods and treats that are not as hard

as they should be and come into very limited contact with the tooth

surface (Pinto et al., 2020). PD is characterized by bacterial plaque

accumulation on the periodontium and changes in the oral

microbiota, which play a crucial role in the illness’s pathogenesis.

Periodontitis is the most frequent oral disease in dogs, affecting 44%

to 64% of the population (Oba et al., 2021). After feeding the dog,

bacterial plaque will colonize the clean tooth surfaces within 24

hours of cleaning (Quirynen et al., 2006). A recent study has shown

that without proper home care, bacterial counts return to pre-

scaling levels in just one week (Watanabe et al., 2016). Daily teeth

brushing is regarded as the gold standard for preventing the

development and progression of PD (Enlund et al., 2020a). Daily

brushing of the teeth will not only increase the dog’s oral health but

also lower the owners’ veterinary costs on the long term. However,

in veterinary patients, compliance with the recommendation of

daily dental cleaning is minimal because canine owners find this a

difficult task to do and prefer to administer treats that can spare

them from daily brushing of teeth (Enlund et al., 2020a, 2020b).

One study (Carroll et al., 2020) concludes that the dental treats

assessed demonstrated the ability to decrease several factors
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associated with PD. Plaque scores, calculus scores, and halitosis

measurements were notably reduced after 27 days of daily

administration of dental dog treats. The study suggests that

longer durations of treatment might offer deeper insights into the

differences in calculus thickness and gingivitis development among

the various treatments (Carroll et al., 2020). Overall, the daily use of

dental treats may prove beneficial in preventing or slowing the

progression of PD in dogs (Oba et al., 2021; Tochio et al., 2022).

Johnson et al. (2023) suggest that the effectiveness of a dental chew

in maintaining dog’s dental health is dependent on whether the dog

is motivated to chew on it. Even if a dental chew is designed to help

clean a dog’s teeth and gums, if the dog doesn’t show interest or is

not motivated to engage with the chew, its dental benefits might not

be fully realized. Therefore, whether the dental treat will be effective

in promoting dental health will largely depend on whether the dog

is willing to chew on it (Johnson et al., 2023).

Giving pets chewing material, such as hard dental treats, can

have negative consequences on their oral health. Many pet owners

have experienced dental fractures and oral injuries resulting from

giving their pets dental chewing treats and bones (Arhant et al.,

2021). Pet owners should carefully consider the type and amount of

dental treats they provide to their pets to avoid potential risks to

their pets’ oral health (Arhant et al., 2021).

Dental sticks have a caloric density of approximately 267.7 ±

17.6 kcal ME/100g based on label data. The weight of dental sticks

per treat varies between 20.4 ± 9.7g to 55.4 ± 27.1g. On average,

each dental stick provides around 55.4 ± 27.1 kcal per treat. This

suggests that in a 100g portion, dental sticks contained

approximately 267.7 calories (Morelli et al., 2018).
2.5 Animal parts

According to UE Reg. 1069/2009, Category 3 animal by-

products include a specific classification of dried, unprocessed

dog chews. Within the context of this category, these dog treats

consist of various materials derived from animals (Morgan et al.,

2023). Such materials may include raw abattoir material that meets

the requisite standards for human consumption but due to

commercial considerations, it has been rejected for such purposes.

Additionally, this category also encompasses materials obtained

from animals that have undergone antemortem testing and are

assessed as unsuitable for human consumption (Morgan et al.,

2023). These pet treats frequently include such as ears, mouthparts,

leg bones, intestines, oxtail, bull penises, and other residual body

parts from animals sacrificed for human use. The items are dried

until the water content is low enough for the snacks to remain stable

at room temperature (Galvão et al., 2015).

Previous studies (Morelli et al., 2020; Morgan et al., 2023) have

shown that owners who give to their dogs non-processed treats do

so because they believe it is healthier and a more natural choice for

their dog. They also believe that giving bones, for example,

stimulates the dog’s natural chewing behavior and provides

mental stimulation by making the dog enjoy it (Arhant et al.,

2021; Morgan et al., 2023). According to a research study (Arhant

et al., 2021), 12% of participants reported that giving their dogs a
Frontiers in Animal Science 04
significant quantity of bones to eat could result in constipation. In

addition, the consumption of raw animal products by dogs may lead

to digestive issues such as vomiting or diarrhea (Arhant et al., 2021).

One study (Morelli et al., 2018) shows that treats that are made

from animal parts have a caloric density of approximately 312.2 ±

70.6 kcal ME/100g as per the label information. The weight of this

kind of treats per ranges from 3.5 ± 3.9 grams to 10.9 ± 12.6 grams.

On average, each treat provides about 10.9 ± 12.6 kcal per serving.

This implies that in a 100-gram portion, tenders contain

approximately 312.2 calories. The variability in individual treat

weights contributes to a wide range of caloric content per treat

(Morelli et al., 2018).
2.6 Rawhide

Rawhide is a popular and affordable chew material derived from

cow or horse hides. It is commonly used for dogs due to its

durability and perceived dental benefits (Stern and Martin, 2021).

However, caution should be exercised as swallowing large pieces of

rawhide can pose a risk of gastrointestinal obstruction. As a result,

alternatives to rawhide are gaining popularity as safer and healthier

options for dogs (Stern and Martin, 2021). A recent study (Hooda

et al., 2021) revealed that expanded pork skin exhibits higher

digestibility compared to bovine or horse rawhide. This finding

presents a significant advantage and makes it a preferable option for

those seeking to minimize the risk of intestinal blockage. Therefore,

choosing expanded pork skin as an alternative to rawhide can

provide a safer and more suitable chewing option for dogs (Hooda

et al., 2021).

Rawhide treats show a significant variability in terms of

digestion, as observed during both the gastric and intestinal

phases. Following the intestinal phase, the dry matter

disappearance (DMD) of rawhide treats ranged widely, spanning

from 35.10% to 95.70% (He et al., 2020). This notable range

indicates that rawhide treats possess the largest variation in DMD

when compared to other treat categories. The concern arises when

rawhide treats exhibit a low DMD during the gastric phase, as this

can potentially pose risks such as gastrointestinal blockage and

intolerance, particularly for larger-sized treats that remain intact

(He et al., 2020).

Rawhide, which contains dried bovine skin, are treats

particularly rich in hydroxyproline. This is an amino acid that

should be discouraged for dogs prone to calcium-oxalate urolith

formation. Recent findings suggest that hydroxyproline containing

protein sources may lead to the synthesis of endogenous oxalate,

which is a potential substrate in the formation of calcium-oxalate

uroliths in dogs and cats (Morelli et al., 2018).

This category of treats has a caloric density of approximately

309.5 ± 20.6 kcal ME/100g based on the label data (Morelli et al.,

2018) The weight of rawhides per treat varied notably, ranging from

45.0 ± 16.0 grams to 132.5 ± 44.4 grams. On average, each rawhide

provided around 132.5 ± 44.4 kcal per treat. This suggests that in a

100-gram portion, rawhides contain approximately 309.5 calories

(Morelli et al., 2018).
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3 Nutritional values

According to two studies (Sprinkle, 2019; Dodd et al., 2020), pet

owners look for treats and foods for their companion animals that

are raw, natural, organic, produced locally, and enhance positive

benefits. Many pet food products are labeled in a confusing manner,

making it difficult for pet owners to make comparisons between

different brands of food (Heuberger and Wakshlag, 2011). Other

dog owners may struggle to accurately interpret the information

presented on the product label (Di DonFrancesco et al., 2014). They

also are looking for products that have a short list of ingredients, use

uncommon protein sources, and have clean labeling that nearly

reflects that on human food (Morelli et al., 2020). Dog owners

preferences are also influenced by sensory qualities like palatability,

appearance and smell. In this case, color is the most important

characteristic (Yam et al., 2017). These results may have an impact

on the animal food sector and help engineers create more brand-

new treats that meet consumer demand (Presume et al., 2022;

Zhang et al., 2022). For instance, a recent study (Kępińska-Pacelik

et al., 2023), demonstrated the potential use of insect products. Dog

treats obtained from insects enable the branch of dog diets,

including hypoallergenic diets and treats, to be explored. Due to

their high nutritional content and potential health benefits, treats

made with insect meal and spirulina can be utilized in dog nutrition

(Kępińska-Pacelik et al., 2023). On the other hand, another study

recommends caution, indicating that insect protein from yellow
Frontiers in Animal Science 05
mealworm larvae can be linked to allergies in dogs, particularly

those sensitive to mites (Premrov Bajuk et al., 2021).

The nutritional value of dog treats can vary depending on their

ingredients and processing methods (Morelli et al., 2018). Some dog

treats contain high levels of protein and fat, which benefit active

dogs, but may lead to weight gain in less active dogs (Table 1).

Additionally, some dog treats contain high levels of salt, which can

be detrimental to a dog’s health, particularly those with pre-existing

heart conditions. Dog treats can also contain a variety of ingredients

in addition to protein and fat (Morelli et al., 2018). According to

most pet food reports, wheat flour is the most often utilized

ingredient in dog treats since its starch and gluten help give

biscuits their delicious texture and flavor (Almeida et al., 2022;

Case et al., 2011). A study conducted by Kępińska-Pacelik et al.

(2023) evaluated self-produced nutraceutical dog treats, both

extruded and baked, focusing on dogs nutritional preferences and

analyzing the treats proximate composition and mineral content.

The study found that treats with higher buckwheat flour content

were less favored by dogs, likely due to a bitter aftertaste. Baked

snacks had twice the crude fat content of extruded ones, while

extruded snacks contained more total carbohydrates. Magnesium

levels and trace elements were significantly higher in baked treats

(Kępińska-Pacelik et al., 2023).

Other ingredients may include carbohydrates, such as rice flour,

or sweet potatoes, as well as vitamins and minerals, such as vitamin

E and zinc. In some cases, dog treats may also contain additives or

preservatives, such as tocopherols or citric acid, to extend their shelf
TABLE 1 Types of treats – advantages, disadvantages and risks.

Type
of

treats
Risks Advantages Disadvantages

Caloric
density

kcal/100g

Protein
g/

1000 kcal

Fat
g/

1000 kcal

Biscuits
Aggravates diabetes
(Morelli et al., 2018)

Extended shelf life (Almeida
et al., 2022)

High level of sugar – up to
51.7 g/1000 kcal (Morelli

et al., 2018)

329.2
(Morelli

et al., 2018)

47.0 ± 12.0
(88.6–91.6)
(Morelli

et al., 2018)

27.0 ± 9.5
(15.8–35.9)
(Morelli

et al., 2018)

Soft
treats

1. Overweight (Morelli
et al., 2018)

2. Involuntary ingestion
(Castrica et al., 2021)

1. Decreases the dental calculus,
dental plaque and gingivitis

(Stookey, 2009)
2. Incorporate functional nutrients

(He et al., 2020)

Easy to eat overfeeding
(Larsen and Farcas, 2014)

294.0
(Morelli

et al., 2018)

108.9 ± 54.1
(22.0–204.2)
(Morelli

et al., 2018)

19.7 ± 15.4
(4.8–53.9)
(Morelli

et al., 2018)

Jerky
treats

Zoonosis (Nemser
et al., 2014)

Stability and safety during storage
Kim et al., 2020

1. Fanconi syndrome (Nybroe
et al., 2022)

2. Microbiological
contamination (Nemser

et al., 2014)

284.4
(Morelli

et al., 2018)

99.8 ± 14.2
(89.8–109.9)
(Morelli

et al., 2018)

24.8 ± 9.8
(17.9–31.8)
(Morelli

et al., 2018)

Dental
chews

Esophageal blockage
(Leib and Sartor, 2008)

Promote dental hygiene (De Godoy
et al., 2014)

Oral injuries (Arhant
et al., 2021)

267.7
(Morelli

et al., 2018)

29.4 ± 15.6
(10.8–48.9)
(Morelli

et al., 2018)

11.5 ± 3.7
(6.5–14.6)
(Morelli

et al., 2018)

Animal
parts

Dental fractures and oral
injuries (Arhant
et al., 2021)

1. Mental stimulation (Morgan
et al., 2023)

2. Stable at room temperature
(Davidson, 2019)

Constipation, vomiting or
diarrhea (Arhant et al., 2021)

312.2
(Morelli

et al., 2018)

– –

Rawhide
Gastrointestinal blockage
(Hooda et al., 2021)

1. Affordable (Stern and Martin,
2021)

2. Dental benefits (Stern and
Martin, 2021)

Significant variability in terms
of digestion (He et al., 2020)
Formation of calcium-oxalate
uroliths (Morelli et al., 2018)

309.5
(Morelli

et al., 2018)

171.9 ± 67.5
(78.0–244.6)
(Morelli

et al., 2018)

10.7 ± 9.9
(1.2–23.7)
(Morelli

et al., 2018)
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life. Some treats also contained unusual ingredients not commonly

found in regular pet food, such as milk and milk derivatives, sugars,

and sweeteners like glycerol, glycerin, and sorbitol (Morelli et al.,

2018). However, it is important to note that not all dog treats are

created equal, and some may include potentially harmful

ingredients or additives like xylitol, ethoxyquin or sulphites

(Craig, 2021).
4 Energy value

Dog’ daily energy needs can change depending on a number of

variables, including their age, breed, size, degree of exercise, and general

health. A healthy adult dog needs roughly 30–70 calories per pound of

body weight each day to maintain its weight. Puppies, pregnant or

lactating dogs, and very active dogs may require extra calories to

maintain their growth, development, and energy requirements. Pet

owners can use a formula that accounts for the dog’s weight, age, and

activity level to establish daily energy needs. The Resting Energy

Requirement (RER) calculation is frequently used to determine how

many calories a dog needs while at rest: RER = 70 x (body weight in kg)

^ 0.75 (NRC, 2006). According to one study on the nutritional

evaluation of commercial diets for dogs, the energy content of treats

can vary widely and in some cases exceed the recommended daily

energy intake for dogs (Linder and Freeman, 2010).

It is recommended that treats be provided in small amounts and

should not exceed 10% of the dog’s daily caloric intake (Larsen and

Farcas, 2014). In recent years, bull penis or “bully sticks” have

become increasingly popular as dog treats (Freeman et al., 2013).

However, it is important to note that one piece of bully stick per day

can account for a significant proportion of a dog’s daily calories

intake. Specifically, for a medium-sized dog weighing 23 kg, one

bully stick piece per day would provide approximately 9% of their

daily caloric needs, while for a small-sized dog weighing 4.5 kg, one

bully stick piece per day would provide approximately 30% of their

daily caloric needs (Freeman et al., 2013). As a result, it is crucial to

monitor the pet’s intake of treats and other supplementary foods.

Choosing treats that are appropriately balanced for their dietary

requirements is also important. In order to ensure that

supplementary foods are nutritionally complete and appropriately

balanced, a feeding plan must be developed that meets each pet’s

unique dietary needs (Linder and Freeman, 2010).
5 Risk factors

5.1 Controversies

Recently, there has been a notable surge in the canine treats

industry. However, it is imperative to consider that not all of these

treats are universally appropriate for every dog, owing to variations

in their specific requirements influenced by factors like size,

associated pathologies, and age (Marchywka, 2022). Considering

the current trend towards canine obesity and the fact that it has

been shown that obese dogs receive more treats, the label of each

treat should be more explicit (Nielson et al., 2023). This should
Frontiers in Animal Science 06
contain information about the caloric content, so that the

veterinarian can offer advice on adding rewards to the dog’s

balanced diet (Morelli et al., 2018). In the study conducted by

Morelli et al. (2018), it was showed that ingredients are not

specifically described on the label of treats. This lack of

standardization in the labeling of treats confuses both the

veterinarian and pet owners to integrate rewards into the dog’s

diet based on their caloric and nutritional needs (Morelli et al.,

2018). A recent study conducted by Stern and Martin (2021)

investigated ten rawhide-free treat products. Histological analysis

revealed discrepancies in two products, which did not align with

their labeling claims. Contrary to being labeled as rawhide-free,

these two products displayed characteristics consistent with

rawhide composition (Stern and Martin, 2021). This discrepancy

raises concerns regarding accurate product labeling, crucial for

consumers making informed purchasing decisions. Notably,

rawhide consumption is discouraged for dogs needing controlled

protein intake or those prone to calcium oxalate stone formation

(Stern and Martin, 2021).

The feeding regimens of dogs afflicted with chronic heart failure

(CHF) and chronic kidney disease (CKD) require careful

consideration of treats due to their potential high mineral content.

Specifically, milk and milk derivatives found in certain treats should

be considered when feeding dogs with known intolerances to these

foods and their derivatives (Morelli et al., 2018).

Thyrotoxicosis in dogs can result from consuming dog treats

that are contaminated with excessive levels of the thyroid hormone

T4. In a research (Broome et al., 2015), with 14 dogs involved, it was

shown that after ingesting commercially available meat-based dog

diets or treats that were thought to have higher amounts of T4, all of

the animals exhibited reversible thyrotoxicosis. The presence of

thyroid gland tissue in the treats during the meat production phase

is most likely what caused the contamination. The finding of

elevated T4 concentrations in a variety of pet diets or treats

marketed under different brands suggests that this problem of T4

contamination of treats may not be exclusive to certain products or

manufacturers and that these problems are sporadic and occur as a

result of processing errors. Laboratory analysis of the animal’s diet

is indicated if clinical signs of hyperthyroidism appear and the dog’s

diet should be changed immediately (Broome et al., 2015). Another

study (Cridge et al., 2022), suggests that the dietary history of dogs

that are fed large amounts of dog treats may result in elevated levels

of canine-specific lipase, in some cases even developing an acute

episode of pancreatitis (Cridge et al., 2022).
5.2 Pet owners’ behavior

Pet treats are an excellent way to express affection. Pet owners

use them to form emotional bonds with their pets or interact with

them. In addition, treats may also be used as a positive

reinforcement for good behavior or as a reward during training

(Luño et al., 2021). One of the theories focuses on the idea that

giving goodies to dogs without a clear aim can be seen as a sort of

emotional expression and a way for owners and their dogs to

communicate. In the special bond that dogs and their owners enjoy,
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treats turn into symbols of love and connection (Luño et al., 2021).

Studies (Boya et al., 2015; White et al., 2016; Luño et al., 2021) also

underline the importance of treats as a fundamental element of the

relationship between dogs and their human parents. Treats

frequently represent more than simply a source of nutrients, they

can stand for moments of happiness, friendly interaction, and

reinforcement. Without intending to, owners may unintentionally

promote their dogs’ mental health and increase their emotional

bond with their animals by giving them goodies (Luño et al., 2021).

Dog food treats may also provide functional nutrients for managing

specific conditions or improving pet health (He et al., 2020; Larsen

and Farcas, 2014). While buying dog food instead of human food,

pet owners are more inclined to stick with a certain brand and are

less price sensitive. According to research (Boya et al., 2015),

people’s relationships with their dogs are systematically tied to

how they shop for them (Boya et al., 2015). Based on a survey

(White et al., 2016), a significant proportion of dog owners, 96%,

provide treats for their dogs. Furthermore, 69% of dog owners

reported giving their dogs store-bought treats on a daily basis.

However, only a minority of owners adjust their dog’s regular

food intake to compensate for the number of treats given

(White et al., 2016). In one study conducted by Morelli et al.,

2020 in Italy, data were collected from the internet via Google

Forms with the questionnaire provided in Italian. The frequency

with which pet owners offer treats to their dogs varies, ranging from

less than once a week to several times a day, according to the

responses of 1,833 pet owners (Figure 1). In order to maintain a

balanced and healthy diet for dogs, it is crucial to consider the

size and frequency of treats given. It is recommended that treats

be provided in small amounts and should not exceed 10% of

the dog’s daily caloric intake. Treat overfeeding may increase

the risk of weight gain and other health problems, such as

gastrointestinal disorders, dental problems, and pancreatitis

(Larsen and Farcas, 2014).
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To ensure the safety of treats for dogs, it is important that they

can be partially or completely digested during the gastric and

intestinal phases of digestion (Stercova et al., 2022). This is

crucial in preventing the risk of oral and gastrointestinal

perforations or blockages, which can have serious health

consequences for dogs (Hooda et al., 2021). A previous study

indicated that the bone category was the least digestible of the

treat categories, that is why most frequent gastrointestinal foreign

bodies in dogs are bones. However, chew treats, rawhide, or other

dental chew treats have also been documented to cause significant

obstruction within dogs’ esophagus (He et al., 2020; Stern and

Martin, 2021). Small dogs are more likely to experience an

esophageal blockage when given dental chew treats than bones.

There is a possibility that this may be due to the ease with which a

smooth tubular object can be swallowed as opposed to an irregular

bone fragment (Leib and Sartor, 2008).

There are various types of owners when it comes to their

relationship with their dog’s and eating behavior. One type of dog

owner is the one who often does not realize their dogs are

overweight resulting in a clear discrepancy between the

veterinarian’s evaluation of the dog’s weight and the owner’s

perception. This is because the owners often perceive their dogs

as being healthy, regardless of their actual weight (Rohlf et al., 2010;

White et al., 2011).

Another category are owners who do not perceive obesity as a

disease and are more likely to have overweight or obese dogs. This

could be due to a lack of knowledge about obesity’s detrimental

effects or a perception of obesity as a nutritional or metabolic

disorder. It is suggested that increased awareness and educational

strategies may play a vital role in preventing and reversing obesity

spread in dogs. Therefore, it is essential to prioritize educational

initiatives that promote awareness and disseminate knowledge

about this condition and the methods to counter it (Muñoz-

Prieto et al., 2018).
FIGURE 1

Frequency of treat administration in dogs (Morelli et al., 2020).
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In order to help pet owners find the best option in terms of dog

treats, it is important to be well established if they see the treats as

part of the daily diet or as an additional component (Nielson et al.,

2023). In one study carried out in Canada and the USA by Nielson

et al. (2023), which included questionnaires given to 716 caregivers,

59% of the participants consider dog treat to be any food that the

dog likes, 26% consider the reward whatever the dog likes and only

12% consider it to be the reward for dogs only those products

specially designed for this purpose. According to this study (Nielson

et al., 2023), most pet owners do not have a specific strategy to

determine the amount of treats they offer to their dogs.
6 Advantages and disadvantages

6.1 Advantages of using treats

6.1.1 Positive reinforcement
Studies (Hiby et al., 2004; White et al., 2016; Nielson et al., 2023)

found that positive reinforcement training techniques, which often

involve treats, were the most commonly used and most effective

methods of training dogs. Positive reinforcement involves

rewarding desired behaviors with something the dog finds

rewarding, such as treats or praise (Hiby et al., 2004). The use of

treats in positive reinforcement training has been shown to be

effective in several ways. The first benefit of treats is that they

provide an immediate and tangible reward for the dog, which

reinforces the desired behavior. Furthermore, treats provide clear

motivation for the dog to perform good behavior, which makes it

easier for him to learn new behaviors quicker (Hiby et al., 2004).

Furthermore, using treats as rewards help the dog and trainer

build a strong connection. This type of positive reinforcement

increases trust and improves the bond between the dog and its

owner, creating a more harmonious and satisfied companionship

(Beynen, 2011). This is also supported by the study of Nielson et al.

(2023) in which it was noted that 434 owners out of a total of 716

interviewees (61%) are motivated to feed treats to their dogs because

it makes them feel happy. Also 52% of the owners included in the

study believe that offering treats to their dog will strengthen their

relationship (Nielson et al., 2023).

During training sessions or intense sporting activities, many pet

owners often exceed recommended feeding instructions (Morelli

et al., 2020). There is a possibility that this pattern resulted from the

realization that the higher amounts of treats they were offering their

dogs were compensated by the higher energy expenditure they were

consuming. Owners understood the correlation between the energy

expended by their canine companions and the need for additional

nutrition. As a result, they often tended to offer more treats to

ensure that their pets’ nutritional needs were adequately met during

these physically demanding efforts (Morelli et al., 2020).

6.1.2 Promoting dental health
One of the advantages of using treats in dogs’ diet is promoting

dental health. Specialized treats for these conditions not only

decreased plaque and calculus from the teeth, but also help in
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episodes of gingivitis (Stookey, 2009). This results in increasing the

dog’s quality of life, promoting systemic health but also increases

the dog’s longevity. Furthermore, this prophylaxis is beneficial to

the owner because the risk of a dental problem being expensive for

the owner is lower (Nielson et al., 2023).

Several studies (Quirynen et al., 2006; Jeusette et al., 2016; Oba

et al., 2021) investigated the effectiveness of dog treats at promoting

canine oral health. One study (Jeusette et al., 2016) found that a

specific dental treat containing vitamin C and zinc sulfate reduced

oral bacterial growth and malodor in dogs for up to 12 and 24

hours, respectively. This is significant as PD, a common and

widespread oral disease in dogs, has been associated with other

health issues (Poppi et al., 2023). The results suggest that preventing

PD through dental treats may improve overall canine health

(Tochio et al., 2022).

6.1.3 Deliver necessary nutrients or supplements
Beynen (2011) demonstrates that it is possible to incorporate a

targeted substance into a dog treat recipe and thereby increase its

benefit. In this study, the authors introduced cellulose into a soft

treat recipe for dogs and thus obtained an increase in elasticity and

chewing time compared to those without cellulose (Beynen, 2011).

These results suggest that the treat containing cellulose remains

longer in contact with the tooth surface in the chewing process and

thus mechanical cleaning occurs, which explains the decrease of

clinical signs of periodontitis in the dogs that were included in the

study (Beynen, 2011).

As dogs age, their nutritional needs change, impacting their

overall health (Larsen and Farcas, 2014). When selecting treats for

older dogs, it is important to consider their changing nutritional

requirements. Senior dogs may experience reduced absorption of

certain nutrients, such as protein, calcium, and phosphorus, due to

age-related changes in their digestive system. In order to maintain

their health, treats that are high in these nutrients may be beneficial

for older dogs (Larsen and Farcas, 2014).

6.1.4 Food waste reduction
In a recent study, Poppi et al. (2023) highlight the benefit of

integrating fish flour in the composition of dog treats. The Nile

Tilapia fish species is recognized as the most consumed fillet in

Brazil, thus all the residues resulting from filleting such as head,

skin, viscera and backbone can lead to environmental pollution if

not used in a sustainable manner (Poppi et al., 2023). The authors

suggest that in order to minimize the environmental impact by

reducing food waste but also to bring a healthier alternative into

the dog treats market it might be relevant to produce fish flour

from these residues to be incorporated into dog treat recipes

(Poppi et al., 2023).

Another study exploring possibilities to reduce waste after

industrial food processing was conducted by Chanioti (2019),

where findings suggested the utilization of wet spent grain, a

byproduct typically considered waste, in the creation of

sustainable dog treats. This approach not only addresses

environmental concerns by reducing food waste but also aligns

with consumer preferences for sustainable products. The positive
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reception from dog owners suggests a growing interest in eco-

friendly options within the pet food industry (Chanioti, 2019).
6.2 Disadvantages of using treats

6.2.1 Microbiological contamination
Salmonella spp. are Gram-negative bacilli from the

Enterobacteriaceae family that can colonize the intestines of most

vertebrates. In humans and animals, Salmonella non-typhoidalis is

an important food-borne pathogen that causes gastroenteritis,

bacteremia, and generalized infection in humans and animals.

Salmonellae are typically transmitted to humans through the

consumption of contaminated meat, milk products, and other

foods. Non-typhoidal Salmonella can also be transmitted

zoonotically through direct contact with infected animals’ feces

(Galvão et al., 2015; Yukawa et al., 2019; Kępińska-Pacelik and

Biel, 2021).

Regulatory agencies such as the US Food and Drug

Administration (FDA) and the EU (Kępińska-Pacelik and Biel,

2021), impose strict requirements for pathogens such as

Salmonella in pet food, ensuring high food safety standards. Raw

pet treats, which lack heat treatment, present a challenge in

main ta in ing Sa lmone l l a - f r ee produc t s . The current

microbiological requirements dictate that Salmonella is not

permitted to be present in five samples of treats, each weighing

25 g. The EU mandates the absence of Salmonella in all pet treats,

including those made from raw ingredients, reflecting their

commitment to public health protection. In the USA, FDA

requires labeling to inform consumers of the potential risks

associated with feeding raw treats to their pets (Kępińska-Pacelik

and Biel, 2021; Adley et al., 2011; Soffer et al., 2016).

In recent years, several studies (Finley et al., 2008; Galvão et al.,

2015; Muñoz-Prieto et al., 2018; Yukawa et al., 2019) have

documented occurrences of Salmonella infections that have been

linked to the consumption of animal-derived pet treats. It has been

demonstrated in studies conducted in countries such as Canada,

Japan, Ireland, UK and the USA that dog treats contain an

unacceptable amount of Salmonella (Clark et al., 2001; Finley

et al., 2008; Adley et al., 2011; Soffer et al., 2016; Yukawa et al.,

2019). More specifically, pig ears and other porcine and beef

products may be a source of Salmonella infection in humans for

several serotypes (Pitout et al., 2003; Adley et al., 2011).

One study (Nemser et al., 2014), shows that in many raw dog

foods and jerky dog treats, in addition to Salmonella, severe samples

were positive for Listeria monocytogenes. In this way the authors

raise the concern about the handling of these types of treats by dog

owners because of the risk of zoonosis. Veterinarians, public health

professionals, and consumers must be aware of the potential

infestation of Listeria monocytogenes in unprocessed pet foods

because to the significant health effects of Listeria monocytogenes

infections, particularly in pregnant women. If owners want to feed

to their pets with this category of food, they should take serious

precautions to prevent illness by washing their hands properly and

sanitizing any surfaces or objects that come into touch with raw

treats (Nemser et al., 2014).
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Another microbiological concern reported in the raw category is

the presence of beta-lactamase-producing bacteria of the

Enterobacteriaceae family. Those were isolated in 77.8% of the raw

treats taken in the study (Yabuki et al., 2017), while in the non-raw

treats their percentage was 0%. Manufacturers of dog food consider

Enterobacteriaceae as an indicator of hygiene, thus their presence

may indicate poor sanitation in transport or manufacturing

processes. According to the EU law No 142/2011, canine and other

non-canned food products exceeding 3x102 cfu/g bacteria of the

family Enterobacteriaceae are classified as unsatisfactory in terms of

microbiological hygiene (Serhan et al., 2022).

6.2.2 Fanconi syndrome in dogs
Fanconi syndrome is characterized by kidney malfunction, a

proximal renal tubular defect that impairs the resorption of glucose,

amino acids, bicarbonate and other substances filtered by the

glomeruli in the kidneys (Carmichael et al., 2014). Despite being

described as a genetic disorder, the ingestion of pet jerky treats from

China has recently been associated with renal Fanconi syndrome

in North America, Australia, and Europe (Yabuki et al., 2017;

Schaalo et al., 2021).

The occurrence of Fanconi syndrome has been reported as rare,

with a genetic basis, as demonstrated in the Basenji breed through the

identification of a FAN1 mutation (Littman, 2017). Furthermore, the

syndrome has been observed in Labrador retrievers with copper-

associated hepatitis (Langlois et al., 2013). Meanwhile, the prevalence

of canine Fanconi syndrome has significantly increased in the last 15

years, with the FDA receiving over 360 cases of dogs diagnosed with

acquired Fanconi syndrome between 2007 and 2015. The rising

incidence of Fanconi syndrome appears to be associated with the

excessive consumption of jerky treats, predominantly those made

from chicken and imported from China. Despite thorough

investigations, the underlying cause of jerky-induced Fanconi

syndrome remains unclear (Nybroe et al., 2022).

Besides the previously discussed concerns, it has been well

documented that chicken jerky dog treats have been linked to

severe illnesses and fatalities in dogs across many nations (Bischoff

and Rumbeiha, 2018). Research (Bischoff and Rumbeiha, 2018)

indicates that Fanconi syndrome is more commonly seen in small

breed dogs. A possible reason for this may be the dietary preferences

of these dogs, and symptoms may be seen when dogs consume large

amounts of jerky treats over the course of two to three months,

resulting in approximately 50% of their diet containing these treats

(Bischoff and Rumbeiha, 2018). Clinical signs are unspecific and may

range from gastrointestinal symptoms such as vomiting, diarrhea,

and loss of appetite to more severe symptoms such as kidney failure

and even death (Sheridan et al., 2014).

6.2.3 Obesity
The obesity epidemic has been a major cause of concern for the

global health system, impacting both human and domestic animals.

As a result of the study (Flegal et al., 2010) conducted between 2007

and 2008, 32.2% of men and 35.5% of women in the USA were

classified as obese, defined as having a Body Mass Index (BMI) of

more than thirty (Flegal et al., 2010). Furthermore, as a result of the

changes in dietary habits, obesity has become more prevalent in
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Europe as well, with 22.8% of men and 35.6% of women now

classified as obese (Branca et al., 2007). The same upward trend was

also observed in dogs. A randomized study (Porsani et al., 2020) was

conducted in the city of Sao Paulo in Brazil to determine the

prevalence of obesity in dogs (Porsani et al., 2020). Thus, the

authors concluded that 40.5% of all dogs included in the study

suffered from obesity (Endenburg et al., 2018). Due to the fact that

as time goes by more and more humans and animals suffer from

obesity, it is recognized as one of the most pressing issues of the 21st

century (Muñoz-Prieto et al., 2018).

Obesity is characterized by the excessive accumulation of

adipose tissue in the body. Obesity is often caused by either

excessive food intake or insufficient energy use, resulting in a

condition of positive energy balance (Montoya-Alonso et al.,

2017). Dog obesity is defined as being present when dogs are

more than 15%–30% above their normal weight. Because of breed

and body size differences, determining optimal body weight is

difficult. As a result, body condition scores (BCS) are frequently

used to provide an operational definition of obesity (Rohlf et al.,

2010; Muñoz-Prieto et al., 2018).

A recent study (Kour et al., 2019), has shown that dogs fed ad

libitum are 54% more likely to become obese than those fed a

precise amount of food once or twice a day. This finding suggests a

potential psychological influence in dogs, with origins in their

ancestral memory of times when food wasn’t always readily

available, prompting them to consume as much as possible in a

single meal (Kour et al., 2019). Numerous studies (Bland et al., 2009;

White et al., 2016; Perry et al., 2020) have identified a correlation

between obesity in dogs and the feeding behavior of owners

regarding dog treats. It has been observed that owners who

provide their dogs with daily treats, constituting more than 10%

of the dog’s daily caloric intake, are more likely to develop obesity

compared to those who do not offer treats on a daily basis. Only a

small proportion of canine obesity cases, approximately 3%, are

attributed to dog-specific factors (Preet et al., 2021). This

relationship between canine obesity and owner behavior suggests

that monitoring treat consumption is crucial in maintaining a

healthy weight for dogs (Bland et al., 2009; Perry et al., 2020).

One study (Linder et al., 2021) outlines an association between

obesity in dogs and obesity in owners, this is strictly due to the

lifestyle of the owners which impacts on the dog (Linder et al.,

2021). A recent published study (Pretlow and Corbee, 2016) reports

the similarity of the upward trend in obesity pathology in dogs and

in children. Thus, families houses with dogs and small children were

studied and the tendency to obesity was observed in both cases

(Pretlow and Corbee, 2016). From what was reported previously

(Pretlow and Corbee, 2016), it appears that both dogs as well as the

child, they cannot be responsible for their own food. Instead, the

behavior of the dog owner and the child’s parent is responsible for

the overfeeding regime, low-quality and high-calorie food

combined with a sedentary lifestyle (Pretlow and Corbee, 2016).

Following a questionnaire conducted in Germany, a study (Banton

et al., 2022) was carried out which observed that German dog

owners place a higher value on exercise in terms of their dog’s

overall health, leading to longer exercise sessions and a decreased

probability of being informed that their dog is overweight (Banton
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et al., 2022). Exercise strategies should be included in weight loss

programs for dogs and regular exercise should be promoted to

prevent weight gain in dogs. The authors (Banton et al., 2022)

highlight the importance that additional resources could assist

veterinarians in developing exercise regimens for their patients to

help them be more effective (Banton et al., 2022). This could help

both owners and pets to have the most enjoyable life in terms of

their health, but also veterinarians in managing the population of

animals suffering from obesity along with all the pathologies that

occur secondarily (Banton et al., 2022). Age was associated with the

body condition of dogs, thus obesity was observed more frequently

in dogs older than 10 years. This presumption is reinforced by the

study of Endenburg et al. (2018), which observed that body BCS

increases with dog age and correlates with the duration of dog

ownership. This indicates that older dogs generally have higher

BCS, aligning with the notion that overweight and obesity are more

prevalent in middle-aged dogs. Also, dogs spending less than an

hour exercising with owners, dogs with behavioral problems such as

fear, aggression and hyperactivity have also been correlated with

overweight more frequently (Julianna et al., 2020). Another risk

factor that has been observed in the prevalence of obesity is sexual

status. In a study published in Thailand (Endenburg et al., 2018),

the sexual status of dogs had a big impact on their BCS. While intact

dogs normally had a BCS of 3, spayed and neutered dogs typically

had a BCS of 5. Strong evidence exists to support the idea that dogs

tend to gain weight after neutering. In terms of breed, mixed breeds

have a higher predisposition to overweight and only in a few pure

breeds has a genetic predisposition been observed: Labrador

Retriever, Cocker Spaniel and Rottweilers (Courcier et al., 2010;

Preet et al., 2021).

There are many metabolic diseases that affect dogs today, and

obesity is the most common, resulting in significant comorbidities

and reducing the quality of life of these animals, thus reducing their

quality of life and lifespan (Muñoz-Prieto et al., 2020). Excessive

weight, for example, can predispose dogs to diseases like diabetes,

osteoarthritis, urinary incontinence, cardiac-respiratory problem

and oncologic disorders. The prevalence of canine obesity is

estimated to range from 10% to 40% worldwide, according to

studies (Marshall et al., 2009; White et al., 2011; Montoya-Alonso

et al., 2017; Forrest et al., 2022). According to the Royal Society for

the Prevention of Cruelty to Animals (RSPCA) of the United

Kingdom, half of all dogs and cats are overweight, and this trend

appears to be on the rise (Marshall et al., 2009).
7 Conclusions

The global pet population, including dogs and cats, is growing,

with a significant increase in the number of pet owners worldwide.

This growth is accompanied by a thriving pet food industry, with

dry dog food dominating the market and treats representing a

substantial share. The growing market for canine treats reflects the

deep emotional bond between pet owners and their pets,

particularly through feeding behaviors. Dog treats are various,

classified into six types, with meat treats being the most popular

choice, determined by the belief in their natural and healthier
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qualities. This trend suggests the growing importance of pets in

people’s lives and their desire to provide high quality food for

their dogs.

Pet owners are looking for raw, natural and locally produced,

clean label treats for their dogs. Labeling of treats has been reported

as a concern because dog owners reported that this information is

displayed in a confusing way. On top of this, nutritional

information such as the calorie density of the treats should be

included in all categories of treats with explanations on how these

treats should be administered, so that pet owners do not exceed

daily caloric needs by overusing them for their dogs. Sensory

qualities, especially color, influence dog owners’ preferences. The

nutritional value of dog treats varies, impacting on dog health, and

pet owners should be careful in their choice of ingredients. It is very

important to be aware of the caloric energy of each treat, as some

popular treats can contribute significantly to a dog’s daily caloric

intake. This review underlines the importance of communication

between veterinarians and pet owners. Pet owners should talk to the

veterinarian about the introduction of treats, so that the

veterinarian can give them evidence-based advices depending on

the dog’s age, caloric needs and pathologies. At the same time, in the

current study we emphasize the need for pet owners to see treats as

part of the diet, not separately from it, in order to obtain a balance

from a caloric and nutritional point of view. To ensure the well-

being of pets, balanced feeding plans should be developed based on

their individual dietary needs.

Feeding regimes for dogs with chronic conditions should

consider the choice of treats because of potential health risks.

Intrinsic and extrinsic factors contribute significantly to canine

obesity, with owner behavior and environment playing a substantial

role. Owners’ treats choices have an impact on dogs’ well-being and

emotional bonding, requiring responsible treat selection and

moderation to maintain canine health.

The environmental impact of this industry should also be taken into

account when it comes to the production of dog treats. The production

process of some types of dog treats can influence the environmental

footprint by releasing substantial amounts of CO2. On the other hand,

the environmental footprint can be improved by introducing parts of

the fish resulting from filleting into the composition of the treats. That

would also help to decrease food waste and deliver a high quality protein

alternative in the composition of treats.

In conclusion, the use of treats in dog training offers numerous

advantages, including effective positive reinforcement and potential

benefits for dog oral health and nutritional needs of senior dogs.
Frontiers in Animal Science 11
However, there are notable disadvantages associated with treats,

such as the risk of microbiological contamination, particularly in

the case of raw pet treats, leading to potential health hazards for

both dogs and humans. In addition, involuntary consumption of

dog treats, especially by children, poses health risks and there are

concerns about the link between certain treats and conditions such

as Fanconi syndrome. In addition, excessive use of treats may

contribute to the growing problem of canine obesity, which is

associated with various health problems and reduced quality of

life for dogs. Considering the explosion of the treats market, further

investigations are needed to clarify how the industry influences the

environmental footprint, to develop healthier dog treats and the

ideal way to integrate rewards into the diet of animals so that pet

owners can offer their beloved animals a personalized diet based on

individual needs.
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