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Abstract

and diseases. For the first time, a metaanalysis was recently published that considered all factors in dogs.9 But the practical
challenge still is to consider all factors in
order to adjust the energy intake/allowance
individually.
Reduction of energy intake is efficient
to induce weight loss in any specie. Thus, a reduction of the
energy intake of about 20% below the energy requirement
for maintenance allows a reduction of the body weight of
about 1% per week.10,11 Such a weight-loss rate is a reasonable goal to achieve in both dogs and cats. One must know
that the rate is directly linked to the energy-intake reduction.
Thus, a reduction of 50% below the energy requirement for
maintenance allowed a safe weight loss rate of 2.5% per week
in dogs.12
One of the first challenges to treat obesity is to estimate
properly the optimal body weight of an individual, regardless
of method used,13,14 and MER in order to provide the right
reduced amount of energy. Determining the corresponding
food amount based on this may also be challenging as the
energy density is usually not written on the labels of pet foods
as widely as it is for human foods.

Glossary of Abbreviations
MER: Maintenance Energy
Requirement
NRC: National Research
Council

Obesity management requires the recognition of obesity, the desire of both the
veterinarian and owner to treat the disease
and, finally, proper recommendations
with an emphasis on exercise, lifestyle
and nutrition. Key dietary factors include
energy restriction but no restriction of other essential nutrients, such as protein and amino acids, essential fatty acids,
minerals and vitamins; a sufficient volume of food; and a
proper recommendation in the distribution of food to avoid
hunger and begging and thus improve the chance of success.
Obesity management of dogs may differ from management
of cats.

Introduction
Overweight and obesity are defined as an excess of body
fat. The treatment of obesity is challenging but definitely
beneficial to whole body health and life expectancy.1,2,3
Obesity management requires the recognition of obesity by
the owner and the veterinarian, the desire of both to treat
the disease,4 and, finally, proper recommendations with an
emphasis on exercise (to stimulate fat-free mass, energy
expenditure and catabolism and also to lower stress),5,6
lifestyle (to generate a long-term change of habits, not only
a temporary dietary restriction period), and nutrition. This
article will focus on the latest research findings. Considering
all dietary factors, obesity management can be focused on
very few major considerations. Other factors, or adjuncts, may
be discussed, but their effect is usually marginal. They may
be useful in situations when the owner needs extra support.

Essential Nutrients

The goal is to provide all essential nutrients, but energy,
especially protein, amino acids, essential fatty acids, minerals,
and vitamins, should be provided at an amount compatible
with the requirements of the optimal animal hidden inside the
overweight one. The provision of all micronutrient requirements is not unique to the treatment of obesity, but it has to
be emphasized that food energy intake will be reduced in
order to allow weight loss. If the diet is not adapted, food
Energy
intake is reduced so all nutrients are reduced at the same
The goal is to provide an energy intake below the maintenance energy requirement (MER) based on optimal weight time, which may impair health (visible through muscle mass
reduction, poor hair coat and skin quality, lower immunity,
and body condition in order to help the body consume the
energy stored in extra fat, and thus lose weight. The energy and even impaired digestion). It is good to keep in mind that
requirements for all essential nutrients are still the same
requirement for maintenance is not easy to calculate as
during the treatment of obesity. In other words, the ratio of
many factors may impact it.
essential
nutrients to energy in the diet must be increased in
A large body of literature is available that identifies factors
7,8
the
same
proportion as the energy intake is decreased cominfluencing the risk of obesity in both dogs and cats, and
energy requirement, such as breed, neutering, activity, tem- pared to the maintenance requirements of a healthy intact
normally active adult of the same optimal body weight at
perature, lifestyle, body weight for optimal body condition,
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optimal body condition. In the case of a high-fiber diet,
digestibility may also be impaired so that the minimal amount
recommended for each nutrient is not enough, and the ratio
should be further increased. Nevertheless, the main dietary
limiting factor may be essential amino acids and protein
intake, and it is the most documented one.

the diet may need to be adjusted to increase energy from
protein and decrease energy from fat and carbohydrates as
the amount of protein consumed should not be lowered. It
is, therefore, interesting to read these data keeping in mind
the results considering only the obese state and the optimal
condition that may follow an efficient weight-loss program.
Thus, old studies considering high-protein diet versus
Protein
moderate-protein diet shall be revisited. As an example, a
The goal is to provide enough protein and essential amino diet providing 4.2g protein/kg bodyweight^0.67, and so-called
acids to recover the fat-free mass corresponding to optimal “high-protein diet,”’22 cannot anymore really be considered
body weight and condition. Providing a high-protein diet is a high-protein diet, and a loss of lean mass cannot be surprising. Thus, no conclusion may be considered in this case
an older recommendation,15 but new data on the protein
requirements of cats to help them maintain fat-free mass,
except that the protein level can be considered too low to
compared to only maintaining nitrogen balance, may offer
allow for the maintenance of fat-free mass. In more recent
a different interpretation of the older data.
studies, the amount of energy provided by a high-protein diet
In a laboratory study, we showed from measurements of (i.e., 54% of ME, with allocation of 70% of the previously
dogs in optimal condition and one year after obesity was
observed maintenance energy requirement) allowed the
induced that:
maintenance of fat-free mass during weight loss in cats.23
• First, fat mass as well as fat-free mass increased in obese
dogs compared to the original optimal-weight dogs.
Does enough protein in the diet allow ad libitum feeding
• Second, when comparing the body composition of obese and weight loss?
dogs with dogs after weight loss, fat mass and also fat-free
Providing enough protein in the diet may be beneficial and
mass decreased, but in fact, these dogs returned to the base- certainly a positive point for successful long-term efficiency
line observed previously at the original optimal condition. of obesity management, but it does not by itself allow weight
• Third, rapid weight loss may allow the return to the original reduction in overweight and obese cats. If the energy intake
optimal body weight and body composition (fat-free mass is not restricted, which means a limited amount of food
of the original body condition), even with a rapid weight provided, weight loss may not be achieved.24 High-protein,
loss of 2.5% per week if the diet provides enough essential low-carbohydrate diets tend to be high in fat calories, which
nutrients.12
can contribute to excess intake and weight gain.
In this study, the amount of dietary protein was 103g protein/1000kcalME, with an energy allowance of 75kcalME/BM,0.67 Starch … Shall we lower starch and sugar?
which provided about 3.6 g protein/kg optimal body weight
Carbohydrates are not listed as essential nutrients,25 as
for a 10-kg Beagle. We still have no data on the optimal pro- cats can provide adequate glucose via gluconeogenesis from
tein requirement of dogs of various sizes that is needed to
protein. When reducing the energy intake, the diet is usually
maintain their fat-free mass, but it appears that the coverage reduced in fat as it is the highest energy nutrient. Such a
of the National Research Council (NRC) minimal amino acid reduction allows for maintaining a larger allocation of food
requirement together with a 12% protein diet does not allow for the same energy amount. It also is possible to reduce
the maintenance of fat-free mass in dogs when a 28% protein digestible carbohydrates to lower the energy intake and
diet does.16
replace energetic digestible carbohydrates by nonenergetic
Recently published data suggests that dogs and cats will fiber in order to leave room for protein, as protein is essential
voluntarily consume a high-protein, low-carbohydrate diet. and must be maintained.11 This may result in an apparently
Data from feral cats suggests a partition of energy providing high amount of protein in the diet. But, first, it has to be
52% from protein, 46% from fat and 2% from carbohydrates,17 related to the amount of protein really consumed by the
while colony cats voluntarily consumed a similar energy
animal, and second, even if it is high, it is not a problem,
distribution of 52% from protein, 36% from fat and 12% from as protein is well tolerated by carnivores such as dogs26,27
carbohydrates.18,19 Likewise, dogs chose from offered diets an and cats.28
energy distribution of 30% from protein, 63% from fat and
Starch also is well tolerated by dogs and cats in mainte20
7% from carbohydrates.
nance condition, even if tolerance differs between the two
At least in cats, a measure of the protein intake required to species.29 Starch may stimulate long-term insulin secretion,
maintain fat-free mass showed that bringing 5.2 to 6g protein and in the case of animals in the prediabetic state, it may
per kg of (optimal) body weight appeared as a goal to achieve induce postprandial hyperinsulinemia and hypoglycemia,
maintenance in adult cats.21 While decreasing energy intake, which stimulate hunger and anabolic metabolism, allowing
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providing at least a large portion of the diet as wet food
designed for weight loss or adding zucchini to a diet has a
positive impact. Zucchini is shredded, then added to the diet
in gradually increasing amounts up to 25 grams of zucchini
per kg of body weight per day. Feeding wet food also has been
shown to increase activity in healthy cats35 and to lower regain
after weight loss.36
One has to go back to the amount of diet that is fed. The
native regimen of people and animals is mainly wet food
containing about 1kcalME/gram. So when considering the
MER of an intact active healthy cat (70kcalME/kg optimal
body weight) or dog (130kcalME/kg body weight ^0.75), one
can consider the amount of calories obtained from this
equation is about the amount of grams an animal could
Volume, Satiety and Common Sense
Depending on the diet provided, restricting the amount of expect to eat per day as native wet food. This can be used as
energy, and thus food, to reduce energy intake can result in a a general approach to the amount (in grams not in calories)
very small volume of food being offered. In dry food designed of wet pet food to provide.
for weight loss in Europe, energy density is 255-334kcalME/100g
of dog food and 279-361kcalME/100g of cat food (author’s data, What About Treats?
As 89% of dog owners give treats on a regular if not daily
collected in 2014). In the U.S., the range was 273-388kcalME/100g
basis,7 it is critical not to ignore the importance of treats in
of dog food and 302-400kcalME/100g of cat food.31
In wet food designed for weight loss in Europe, energythe human-animal relationship. It seems that the preweight
density range is 50-96 kcalME/100g of dog food and 54 to
loss habits do not impact a proper weight-loss program and
102 kcalME/100g of cat food (author’s data, collected in 2014). diet.37 From our own experience, these habits may be incorIn the U.S., the range was 53-100kcalME/100g of dog food
porated in the weight-loss program quite easily in dogs. For
and 74-101kcalME/100g of cat food.31
owners who provide treats, including a limited list of lowThe ways to lower the energy density of a diet are all related calorie treats and other precise guidelines (i.e., amount of
to the increase of nonenergetic components:
treats and food allowed per day, limiting treats to 10% of the
1 — Water, meaning wet food or maybe adding zucchini,
total energy intake) will help them follow the planned pro2 — Insoluble Fiber, which is possible in both wet and dry
gram. Then, the overall energy restriction may still be efficient.
food,
3 — Ash, which is not really possible as excessive mineral
Others – Adjunct Factors
intake may be detrimental to health, and
L-carnitine is derived from sulfur amino acids and used to
4 — Air, whereby dry foods are “puffed” so there is more
facilitate the transfer of fatty acids across the mitochondrial
volume and less weight per cup of food, which does not walls. Its biosynthesis occurs widely in the body, but it is
really lower the energy density in energy per weight but considered a useful ergogenic adjunct in all situations of
can provide an illusion for the pet owner as it lowers
negative energy balance such as high-intensity exercise and
the energy per volume.
weight loss.38,39 Studies are lacking to evaluate the value of
In dogs, the main technique is the increase of insoluble
L-carnitine when enough protein and sulfur amino acids
fiber. If the other dietary criteria already discussed are respected, are included in the diet during weight loss. Various dietary
it is an efficient method12,32,33 to achieve safe weight loss. Scale supplements have been used and are offered, yet few are
weighing the daily amount of food, splitting the restricted
supported by adequate data,40 thus such adjuncts must be
amount of diet into several meals (i.e., morning, evening
used with caution and certainly not as the primary or only
when owners return home and later in the evening), and
approach to obesity management. Each one should be
adding water to kibbles are all useful in respecting the daily examined by looking at its safety and efficacy in double-blind
food allowance in dogs.
controlled studies in the target specie and in the context of
In practice, restricting the amount of food allocated is
proper coverage of the dietary factors that can be defined as
always a challenge for the owner of an overweight pet. To
gold standard of obesity management.
change habits must involve a commitment from the owner,
yet it can still be difficult to follow. Cat owners reported that References
feeding partly wet food lowered the begging behavior and
1. Bouthegourd JC, Kelly M, Clety N, et al. Effect of Weight
made long-term weight loss eaiser.34 In our own experience, Loss on Heart Rate Normalization and Increase in Spontaeasy weight gain, and reluctance to lose weight. In the case
of weight-loss reluctance, when the diet recommendation is
followed and the energy restriction is properly calculated,
measuring glycemia before and after a meal may be recommended. In the case of postprandial hypoglycemia in dogs
and cats with hyperglycemia or diabetes, a low-starch diet
may be recommended to try to achieve weight loss.
Recently, a hypothesis was published that suggests two
major factors in the origin of the obesity outbreak in humans:
reduced activity and reduced protein intake.30 These authors
suggest the same factors may be involved in the evolution
of pet obesity.
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