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Companion Animal Obesity: A Growing Epidemic in the United States 

Introduction 

To say that Americans have weight management issues is a bit of an understatement. 

Recent CDC reports estimate that over 68% of American adults, ages 20 or older are overweight 

or obese, which equates to roughly 148 million people of the 305 million living in the United 

States carrying extra pounds around1,2. At the state level, this translates to 24.3% of the Arizona 

population as obese, with the obesity rate around 23.8% for Pima County alone1,3. Physicians, 

nutritionists, and dieticians alike will cite genetics and other lifestyle choices, such as poor diet 

and reduced exercise, as some of the most common causes of this new epidemic, and who can 

argue? We live in a very different world from that of our ancestors, when everyday was an 

energy expensive struggle to survive, and packing on a few extra pounds could mean the 

difference between life and death during a food shortage. Fortunately, for those living in a 

developed nation like the U.S., such challenges are no longer a concern. Instead, the foods we eat 

are packaged and arranged in neat, labeled shelves in a grocery store, or deep-fried and served 

with a side of grease at a chain restaurant. Work, family, and school consume our everyday lives, 

leaving little time to worry about such nuisances as healthy eating and exercise. However, as 

much as we may try to excuse our behavior and blame our extra poundage on our busy 

schedules, the state of our personal health boils down to the decisions we make and the ways in 

which we choose to spend our time.  

Sadly, for the 77.5 million dogs residing in the U.S. as our family pets, their lifestyle is 

not determined by their personal choices, but by their owners’ choices2.  These furry family 

members do not get to decide when they go on a walk or whether or not they get fed table scraps. 

Thus, any added weight they bear is largely due to their owners, and the data is becoming more 
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and more supportive of the idea that owners’ lifestyles are drastically affecting the weight and 

health of their pets.  

In fact, current estimates indicate that anywhere from 22% to 44% of America’s pet dogs 

are overweight or obese, with some reports claiming as high as 55% 2,4,5,6. Many of these animals 

are older, with most reports estimating between 40 and 50% are ages 5/6-104. An author-

administered survey was distributed to practicing veterinarians in the Tucson and larger Pima 

County areas, in order to determine canine obesity trends in Southern Arizona, as compared to 

the nation at large. Of the 42 veterinary clinics surveyed in the Tucson area, a total of 27 

responses were collected and analyzed, with each zip code area targeted in order to achieve 

maximal coverage of city. Overall, it appears that Southern Arizona veterinarians are in 

agreement with the trends observed in the veterinary field: roughly 81% stated that the majority 

of their clients were overweight or obese with body condition scores between 6 and 8 (Figure 1). 

This corresponds closely with vet estimates of the percentage of their patients they perceive as 

being obese/overweight, with 58.4% of those surveyed indicating that >50% of their clients fall 

under these categories (Figure 2). Additionally, more than half of the vets surveyed reported 

seeing an increase in the prevalence of obese/overweight clients in recent years, suggesting that 

this trend is likely to continue in the future (Figure 3). When asked to specify what they felt to be 

the most common factors influencing/causing weight issues in their clients, diet was the most 

often cited factor, with owner attitudes/lifestyles and exercise levels (or lack thereof), following 

closely behind (Figure 4). Finally, hinting at the idea that owner lifestyle contributes 

significantly to the health status of both humans and their pets, almost 75% of those surveyed 

indicated that they observed a distinct positive correlation between the status of their clients and 

the status of their clients’ owners (Figure 5). In short, companion animal obesity is a significant 
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issue in the Tucson and Pima County areas, and many vets have observed that fat pets often 

belong to fat owners.  

What is the distinction, however, between overweight and obese as compared to an ideal 

or normal weight? The very definitions of the obese and overweight conditions seem to be in a 

fair amount of contention amongst companion animal practitioners. Many describe the state of 

obesity as the most common nutritional disorder affecting companion animals today, describing 

it as a build-up of excessive quantities of adipose tissue within the body as the result of an energy 

imbalance 5,7. Others approach the matter from a more analytical approach, defining an animal as 

overweight when its body weight is 10-20% above the ideal, and obese when more than 15-20% 

over, as compared to breed standards6,8. However, most will agree that obese and overweight 

states arise from a positive energy balance, where animals are ingesting more calories than they 

are able to expend on any given day4. As with people, there have been a number of factors 

identified that can predispose an animal toward gaining excess weight. These include age, breed, 

gender, neuter status, diet, exercise level, concurrent disease status, geographic region, and 

owner attitudes/perceptions 4,5,9. In most cases, these factors lead to the ingestion of more 

calories than are being expended, resulting in obesity as a primary disorder 10. Far less 

frequently, however, obesity can occur as a secondary condition, resulting from endocrinopathies 

such as hypothyroidism, hyperadrenocorticism, or insulinoma10. The focus here, though, is on 

obesity as a primary disorder, resulting from the combined effects of the aforementioned risk 

factors.  

Thus, for primary obesity, age is a significant factor, with more than half of the dogs 

diagnosed as being overweight or obese being classified as ‘adult,’ although several studies have 

indicated that poor feeding habits during puppy growth can predispose an animal for weight 
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problems later in life. Additionally, breeds that appear to have a genetic predisposition for 

becoming overweight include the Cocker Spaniel, Labrador retriever, Dalmatian, Dachshund, 

Rottweiler, Golden Retriever, Shetland sheepdog, Beagle, and mixed breed4. Breeds that are 

more likely to become obese include the Shetland sheepdog, Dachshund, Labrador retriever, 

Cairn terrier, Cavalier King Charles spaniel, Scottish terrier, Cocker spaniel, and Golden 

Retriever4,5,8. In terms of gender, females appear to be twice as likely to suffer weight 

management issues as males, although this inequality appears to even out in dogs over 12 years 

of age8. Post-operatively, neutered and spayed dogs encompass up to 38% of both the overweight 

and obese populations4. Many feel that this trend is due to the decreased energy requirements 

that result from the altered hormone levels, along with possible changes in feeding behavior and 

overall activity level following surgery4,5,8. Diet, of course, plays a huge role in weight 

management, with semi-moist food the most common diet of overweight dogs, and ‘other’ foods 

like table scraps, home cooked meals, and canned foods making up the bulk of obese dogs’ 

diets4. Many commercial diets are formulated for maximum palatability without regards to 

overall energy content, while treats and other dietary ‘supplements’ may be given freely by an 

owner to facilitate their bond with their animal8. What few owners pause to consider, however, is 

that canine caloric needs are significantly lower than the 2,000 or 2,500 required by human 

women and men, respectively4. Loosely calculated, a 10 pound dog only need 200-275 calories 

per day, while a 50 pound dog only needs 700-9002. Owner attitudes can have a strong effect on 

this dietary influence: positive correlations have been observed between obesity and the amount 

of time the owner observes the dog eating, as well as the weight status of the owner. Negative 

correlations have also been identified with regards to the owner’s level of interest in pet 

nutrition, and the owner’s socioeconomic status5,8. Furthermore, other behavioral and 
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environmental factors associated with an animal’s living situation can put the canine at an 

increased risk for weight problems. These include begging behaviors, competition with other 

household pets for food, and ad libitum feeding patterns11.  Finally, overweight dogs are often 

concurrently diagnosed with ailments that include hyperadrenocorticism, ruptured cruciate 

ligament, hypothyroidism, lower urinary tract infections, and oral disease4,9. Conversely, obese 

dogs are more likely to be diagnosed with hypothyroidism, diabetes mellitus, pancreatitis, 

ruptured cruciate ligament, and neoplasia4,9. 

As with human obesity, companion animal obesity is becoming an increasingly alarming 

issue due to its apparent relationship with a variety of other diseases, most of which reduce 

longevity and quality of life for an animal. Animal obesity has been linked in a variety of studies 

with increased risk for musculoskeletal and orthopedic disorders, cardiovascular and 

hypertension problems, glucose intolerance, insulin insensitivity, diabetes mellitus, and immune 

system issues4,5,9. Overweight and obese animals also seem to have a greater risk for 

reproductive disorders, urinary disorders, oral disease, dermatopathies, neoplasia (mammary and 

transitional cell carcinoma), pancreatitis, ruptured cruciate ligament, and are more likely to suffer 

complications with anesthesia and surgery4,5,9. Animals additionally seem to suffer decreased 

heat tolerance and an overall reduction in stamina5,9. An overweight or obese animal is also more 

difficult to evaluate in the clinic, as the accumulated body fat can interfere with a vet’s ability to 

conduct a thoracic auscultation, palpate the peripheral lymph nodes, palpate the abdominal area, 

take blood samples, safely administer anesthesia, or perform diagnostic imaging such as 

ultrasonography5,9. Even more disturbing, obese animals have been shown to suffer an overall 

decrease in life expectancy, with some studies indicating a depression of up to 2.5 years2,9,10.  
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In addition to the disease associations mentioned previously, recent insights into the 

potential functions/roles of adipose tissue in the body have raised further cause for alarm when it 

comes to overweight and obese pets (see appendix C). These studies have pointed to the fact that 

adipose tissue itself acts as a fully functional endocrine organ, secreting its own group of 

hormones and other regulatory molecules collectively referred to as adipokines12. Traditionally, 

it was thought that white adipose tissue (WAT) served as an insulator and cushioning 

mechanism, helping to regulate body temperature and protect vital organs13. Its ability to store 

and release fatty acids/triglycerides was also a well-characterized role, helping to regulate the 

body’s energy needs13. Anatomically, white adipose tissue is composed of white adipocytes, 

cells whose mass consists almost entirely (85-90%) of lipid deposits, with all other necessary 

organelles arranged in the periphery of the cell13. Physiologically distinct from the brown 

adipose tissue seen in infants and hibernating species, WAT is the predominant type of adipose 

tissue in most mammal species, with deposits distributed throughout the body13. The most well 

known of these include the subcutaneous and visceral fat deposits, but WAT is also found 

covering internal organs and cushioning muscle groups13. The adipocytes of WAT are usually 

found amidst a loosely defined network of connective tissue, blood vessels, and nerves, which 

also contains fibroblasts, macrophages, and other functioning cell types13. It is this extensive 

network surrounding adipocytes that recently indicated their role as an active secretory system: 

the vascularization and innervation allow WAT to receive and respond to signals from 

throughout the body.  

In fact, it has recently been discovered that, in humans and experimental rodents, 

adipocytes secrete or cause the release of a variety adipokines (see appendix C). These bodily 

modulators include: adiponectin, leptin, angiotensinogen, plasminogen activator inhibitor-1, 
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interleukin-6 (IL-6), haptoglobin, metallothionein-1 and 2, MCP-1, tumor necrosis factor-alpha 

(TNFα) and nerve growth factor12. These many factors have been shown to influence an animal’s 

metabolic rates and overall energy balance, have a regulatory effect on the inflammatory 

response, and can also affect a canine’s appetite and satiation levels (see appendix C for full 

details). Adipokines can further influence actions of peripheral tissues, including the liver, 

skeletal muscle, and even the central nervous system via the hypothalamus13. Additionally, these 

signaling factors can have an affect on blood pressure and blood coagulation, indicating their 

potential to induce/influence co-morbidities such as hypertension and cardiac disease13. Even 

more disturbing, the influence of these adipokines has been shown to modulate the development 

of insulin resistance, which is why obesity is largely considered a predisposing factor for 

diabetes in companion animals12. However, as the endocrine functions of adipokines have only 

recently been discovered, only a limited number of studies have been conducted thus far with 

regards to their potential functions in companion animals. Most of their known functions to date 

have been elucidated in rodents and humans, but the few studies that have been conducted in 

canines thus far have indicated that, for the most part, canine adipokines mirror their cousins in 

other species. Many of the adipokine-encoding genes in humans and rodents have homologs or 

analogs in dogs, such that the many studies on canine adipokines that are sure to be conducted in 

the future will likely parallel the findings of the studies done in humans and rodents12.  

One of the greatest challenges with porky pets, however, lies in the diagnosis of their 

overweight/obese state. A good number of veterinary practitioners do not recognize obesity as a 

diagnosable disease, and who can blame them? With such a wide variety of breeds where even 

breed standards are not always a reliable reference, it can be extremely difficult for a veterinarian 

to determine when a patient has put on one too many pounds. Although many will agree that 
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DEXA (see appendix A) is a reliable method for determining body composition, the machinery 

is costly and not practical for everyday use in the clinic. However, the majority of practicing 

veterinarians have come to regard the BCS, or body condition score, system as a reliable, albeit 

slightly subjective method for assessing an animal’s weight condition. The BCS itself is a 

standard 5, 6, or 9-point scale (see appendix B) that assigns a body condition score to each 

animal based on several visual and palpable characteristics that include fat coverage and overall 

body outline5,8. These areas have been shown to loosely correlate with the underlying 

distribution of subcutaneous fat, abdominal fat, and superficial musculature, such that a rough 

estimate of an animal’s body fat content can be made independent of the animal’s actual body 

weight5,10. Most vets will use the 5 or 9-point scales, where 3/5 is ideal, respectively, for each. At 

this BCS, the ribs are expected to have a small amount of fat cover, and should be readily 

palpable but not overtly visible. The curvature of the waist and abdominal tuck should be evident 

when viewed from above and from the side, respectively10. Additionally, the animal should have 

a tail base with a smooth contour (no fatty overhang) and the bones in the upper half of the base 

should be readily palpated beneath a thin layer of protective fat10.  

 

Secondary/Associated Diseases 

 As previously mentioned, obesity has been linked to a variety of other disease states, 

primarily as a risk factor that can predispose an animal to the conditions, or worsen already 

existing concurrent conditions (see Introduction). Of these, orthopedic diseases and diabetes 

mellitus are the most studied.  

Orthopedic Disease  
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Orthopedic disease and osteoarthritis are among some of the most common diseases 

afflicting canines today14. One of the greatest difficulties of these conditions lies in the 

conspicuous lack of information as to the known causes of the diseases. Orthopedic disorders are 

often multifaceted problems that can arise as a result of any of several predisposing factors. 

These include genetic influence, age, environmental factors (i.e. obesity), biomechanics factors 

(injury, developmental abnormalities, etc.), socioeconomic influences, and even co-morbidities 

of other health issues14. However, most experts agree that the leading causes of developmental 

disorders, at least, are calcium and energy imbalances during crucial periods of growth15. 

Excessive dietary calcium during a puppy’s early years can lead to skeletal abnormalities that 

cause lifelong difficulties15. An over intake of energy can have even more profound 

consequences, as the excess energy can result in abnormally accelerated growth rates, and 

predispose the animal to a lifelong state of obesity15. Specifically, excessive energy intake as a 

young animal alters growth rate and bone development by both direct and indirect mechanisms, 

the most variable of which are hormonal changes that include growth hormone, insulin, and 

thyroid hormone abnormalities15. This early imbalance between the rate of bone development 

and the amount and distribution of the animal’s body mass causes unnecessary biomechanical 

stress and ultimately results in orthopedic disease15. 

Continued weight management issues (excess energy) often cause any early onset 

orthopedic conditions to progress with age – the physical link between obesity and orthopedic 

disease is straightforward in this regard. More weight means more mechanical stress on joints 

and the rest of the body. In fact, the leading theory for the exacerbation of orthopedic disease is 

the increased mechanical stress and subsequent degeneration caused by too much body weight16. 

Unfortunately, most animals with such disorders go undiagnosed for years, as the 
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symptoms/signs of the disease are largely unrecognized by the average pet owner. Diagnosis 

itself can be a complicated and involved process, as any number of tests exist that a veterinarian 

may use to measure a state of orthopedic disease: body balance, muscle health, gait and limb use, 

ability to perform specific/strenuous activities, easy of mobility and/or movement, muscle mass, 

etc14.  

As such, animals are not examined for orthopedic issues until they are in an advanced 

stage of the disease, and the short-term treatments often provided once the diagnosis has been 

confirmed do little to improve the animal’s quality of life14. Currently, the majority of treatments 

focus on the pain reduction and management through the administration of analgesics (NSAIDs). 

Other non-invasive treatment possibilities include physical therapy, weight management, regular 

massage and/or acupuncture procedures, laser therapy, electrical stimulation, and nutritional 

supplementation14. More aggressive surgical interventions can involve joint replacement, 

arthrodesis, joint denervation, and excision arthroplasty14. Treatment therapies usually vary 

according to the life stage of the animal being treated – different approaches exist for growing, 

middle-aged, and older canines14. In many cases, growing dogs are recommended for surgical 

intervention as a possible means of limiting the progression of the disease in later years14. For 

older animals, weight management, nutritional control, exercise, and NSAIDs are usually 

combined to maximize quality of life for the client14. In extreme cases, animals may euthanized 

if the progression of the disease is so severe that regular interventions will not significantly 

improve the canine’s quality of life, or if the animal is unfit for more invasive surgical 

procedures14.   

Luckily, multiple studies have shown that a reduction or improvement in body weight for 

an overweight or obese dog leads to an improvement in clinical signs of pain and lameness in 
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dogs suffering from osteoarthritis and other orthopedic diseases16. Clinical signs often measured 

in these studies include observed pain and discomfort, muscle atrophy, and range of motion, 

which are relatively subjective but amongst the most common signs of orthopedic problems14,16. 

The majority of these studies focus on osteoarthritis of the hip, secondary to hip dysplasia17. 

Overweight and obese dogs placed on a restricted-calorie diet that provided 60% of the dog’s 

energy needs lost anywhere from 11 to 18% of their initial body weight16,17. Their weight loss 

was matched pound-for-pound with a reduction in the severity of hind limb lameness and pain, 

suggesting that weight loss alone may be an effective means of improving clinical lameness in 

overweight and obese animals17. This method may be largely preferable to owners over 

traditional methods of treatment, which include therapeutic drugs and invasive surgery17. 

Another study by Kealy and colleagues showed that animals fed 25% less than their counterparts 

in a paired feeding design saw significantly lower frequency and severity of osteoarthritis 

development in the hip, shoulder, and elbow, suggesting that weight management can prevent or 

reduce the onset of osteoarthritis, although variability in tissue susceptibility was observed18.   

Diabetes Mellitus 

 Most Americans have probably heard of human diabetes. Categorized as Type 1 or Type 

2, these conditions are becoming increasingly common, and have been closely linked to weight 

management issues. Type I usually begins as a juvenile, characterized by an insulin deficiency 

that results from autoimmune attack of an individual’s insulin-producing pancreatic beta cells19. 

These individuals are dependant upon exogenous insulin injections for life, and are susceptible to 

episodes of ketoacidosis if their glucose metabolism is uncontrolled19. On the flip side, type II 

human diabetes occurs more often in adults, and has been shown to be closely associated with 

obesity and lack of exercise19. Type 2 diabetes is characterized by reduced insulin secretion and 
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increased insulin insensitivity of peripheral tissues19. Unlike type I diabetics, type II diabetics are 

able to manage their glucose metabolism with minor lifestyle changes, including dietary 

modifications and weight reduction19.  

 Like humans, canines are susceptible to a form of diabetes similar to type I in people20. 

Canine diabetes mellitus is broadly divided into two categories: insulin-dependent diabetes 

mellitus (IDDM) and non-insulin dependent diabetes mellitus (NIDDM), with the majority of 

cases falling under IDDM19,21. This insulin dependence arises from two imbalances that result in 

permanent hypoinsulinemia: insufficient insulin production due to destruction of pancreatic cells, 

and/or peripheral tissue insensitivity to insulin19,20,21. The disease usually crops up in adult 

animals over the age of 5, with females twice as likely to develop DM as males19,21,22. Most cases 

are not diagnosed until after hyperglycemia and glycosuria have occurred, because owners do not 

suspect their animal of suffering from the disease until the clinical signs of a diabetically stressed 

body have begun to show21. These clinical signs (both insulin-dependent and independent) 

include polyuria, polydipsia, weight loss, and polyphagia20,21. These signs arise when the insulin 

deficiency leads to increased glycogenolysis and gluconeogenesis in the liver in an attempt to 

‘restore’ glucose levels (the body assumes its starving due to decreased glucose uptake). The 

increases in these metabolic pathways cause glucose to accumulate in the circulation, leading to 

noticeable hyperglycemia21. As blood glucose levels rise, the kidneys begin to lose their ability 

to reabsorb glucose, leading to glycosuria and polyuria. The resulting polydipsia is the body’s 

attempt to compensate and prevent dehydration21. Ketoacidosis may further result from increased 

fatty acid oxidation in the liver, which may be tapped by the body as an alternative energy source 

during glucose deficiency. Animals that suffer from ketoacidosis may further exhibit vomiting 

and anorexia, which can become life threatening if left untreated20,21. If the disease continues 



Hinchman 16 

unchecked, the risk for long-term complications such as cataract formation will increase with 

age, and such complications are irreversible20. For insulin-dependent animals, however, 

exogenous insulin injections are a common and effective method for controlling hyperglycemia. 

Owners must be advised as to the proper methods and dosages for administration, though, as 

hypoglycemia may result following an insulin overdose20. Mild hypoglycemia causes clinical 

signs such as weakness, pacing, restlessness, diarrhea and anorexia, all of which are reversible. 

Severe effects can include ataxia, seizures, blindness, coma, and even death20.  

Furthermore, autoantibodies to endogenous insulin and pancreatic cells have been 

detected in up to 50% of diabetic canines, suggesting a possible immune-mediated connection in 

the pathogenesis of the disease19,20,22. Furthermore, very recent studies have also alluded to a 

possible link between the DLA genes (dog leukocyte antigen comparable to the human leukocyte 

antigen responsible so self-recognition by the immune system). The DRB1*009, DQA1*001 and 

DQB1*008 haplotypes seem to have some association with how susceptible a dog may be to 

canine diabetes mellitus19. A few breed associations have also been speculated, and include the 

Miniature schnauzer, Bichon Frise, Miniature poodle, Samoyed terrier, Cairn terrier, Tibetan 

terrier, Alaskan malamute, Finnish spitz, and English Springer spaniels19,22. Conversely, Boxers, 

German shepherds, Cocker spaniels, Collies, and Golden retrievers appear to be at lower risk for 

developing DM19,22.  

With regards to obesity, studies have shown that plasma insulin concentrations exhibit a 

positive correlation with the degree of obesity (body fat mass) of an animal, with canines at the 

higher ends of the obesity spectrum showing increased levels of hyperinsulinemia and glucose 

intolerance22,23. Many studies have additionally shown a relationship between body fat mass and 

the inflammatory response, mediated by the adipokines described previously (Appendix C). 
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These adipokines, which include TNF-α, haptoglobin, and C-reactive protein (CRP), were 

detected at abnormally high levels in obese animals in studies by German et al23,24. The 

concentrations of these three molecules decreased after the dogs reached an ideal weight, 

suggesting that obesity can also be characterized by a chronic, low-grade state of systemic 

inflammation caused by the signaling molecules released by adipocytes themselves23,24. This 

study further revealed that plasma leptin and adiponectin concentrations positively correlate with 

the amount of adipose tissue in the body, both of which modulate the immune and inflammatory 

responses23,24. Overall, these studies indicate that excess body fat, due to the endocrine functions 

of adipose tissue, can promote the inflammatory response, such that weight loss can reduce this 

inflammatory response and subsequently improve insulin sensitivity of peripheral tissues23. Thus, 

for veterinarians looking to diagnose a diabetic/obese dog, adiposity could serve as an indicator 

of insulin resistance. On top of that, in terms of treating the conditions, correcting the animal’s 

obese state using a controlled weight reduction program should help improve glucose 

metabolism, with inflammatory markers like haptoglobin and CRP a possible means of 

measuring the effectiveness of the weight loss regimen21.  

 

Cardiovascular Disease & Hypertension 

 Although cardiac and cardiovascular disease is most often associated with humans, 

canines do in fact suffer from cardiac disease, which frequently progresses to heart failure25. 

Thus far, artherosclerosis has not yet been characterized in canines, but cardiac disease and heart 

failure have been well documented. Each year, 3 million dogs are diagnosed with cardiac disease 

in the U.S. alone, with some figures reporting that upwards of 10% of all pet dogs are currently 

suffering from some form of cardiac disease26. Initiation and progression of cardiac disease 
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usually results from myocardial remodeling, which occurs as an adaptive response to mechanical 

and environmental stress on the body (i.e. hypertension or obesity). This initial response is 

almost always beneficial, helping the animal to counter-balance the stresses in the short-term. In 

the long-term, however, such remodeling becomes detrimental to the body, causing 

dysregulation of collagen synthesis and possible heart failure25. Currently, the most serious 

concern with regards to heart disease is the tendency for the animal to progress to cardiac 

cachexia, which involves a significant loss of lean body mass and ultimately leads to heart failure 

and death26. Cachexia itself is commonly caused by an energy imbalance, where the increased 

energy requirements of the struggling heart are coupled with decreased food intake and 

stimulation of the immune response following an increase in inflammatory cytokine 

production26. The loss of lean body mass leads to deteriorating strength, immune function, and 

ultimately a decreased capacity for survival26. Currently, optimal care for canines suffering from 

cardiac disease or heart failure involves maintaining an optimal body weight and body condition, 

particularly in obese dogs, as obesity has been shown to have adverse effects on blood pressure 

(hypertension), heart rate (tachycardia), and cardiac output26.  

 Interestingly recent research into the link between obesity and cardiac disease has 

revealed what veterinarians and scientists are referring to as the, “obesity paradox,” which 

revolves around unexpected consequences of increased leptin expression in overweight and 

obese canines25,26. As previously mentioned, leptin is an adipokine (hormone) that functions to 

decrease appetite while increasing energy expenditure through an increased basal metabolic 

rate25. Studies of late have shown that both cardiomyocytes and cardiac endothelial cells can 

produce and respond to leptin in addition to adipose tissue. In cardiac disease, leptin signaling 

has been shown to promote cardiac remodeling, marked by increased collagen synthesis and 



Hinchman 19 

cardiomyocyte hypertrophy25. Conversely, in heart failure, leptin has been linked with increased 

oxygen usage and calcium release in cardiomyocytes, culminating in a decrease in cardiac 

efficiency25. Thus, an increase in circulating leptin concentrations has become linked to 

unfavorable consequences with hypertension, cardiac disease and failure, and inflammatory 

responses25. However, these results only apply to individuals of normal or below-average weight: 

the same studies have indicated that obese or overweight animals actually exhibit extended 

longevity when suffering from heart failure or cardiac disease, coupled with increased leptin 

levels25,26. Thus, it appears that, for reasons currently unknown, abnormally high leptin 

concentrations may help protect cardiac cells from apoptosis during cardiac disease and/or heart 

failure, resulting in improved survival times and rates for obese individuals suffering from these 

conditions. Although some experts have speculated that this apparent paradox is due to the 

absence of cachexia in these individuals, or due to earlier diagnosis of the cardiac abnormalities 

as a result of testing for obesity, many more studies need to be conducted to shed further light on 

this new revelation. Hopefully, they may clarify this paradox, and instead prove leptin as a viable 

predictor for cardiac disease morbidity and mortality, leading to earlier diagnoses and better 

treatment or prevention for suffering canines25.  

 

Awareness & Prevention 

 Obviously, the most direct means of controlling the increasing rates of overweight and 

obese pets is to prevent the animals from accumulating excess weight in the first place. Thus, 

young to middle-aged canines that have been spayed or neutered should be a priority target for 

weight management methods, starting with appropriate education of the animals’ owners. As was 

mentioned before – our pets cannot be held responsible for the poor feeding habits that we 
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enable. Weight management and obesity prevention starts with that first visit to the vet, when the 

veterinarian-owner relationship is established. Proper owner education early on in an animal’s 

life can have a profound effect on the overall quality of life that animal will be able to enjoy…or 

endure…until the end of its days. This is none so true as in the growing, young animal – studies 

have shown that overfeeding in a growing puppy actually causes an increase in the overall 

quantity of adipocytes (hyperplasia), setting the animal up for a lifelong predisposition for 

excessive weight gain27. In adults, the effect of overfeeding is instead hypertrophy, or an increase 

in the overall size of adipocytes, thus increasing the capacity for fat storage, as limited by the 

number of adipocytes present in the body27.  

 An owner’s education, then, should start with a healthy canine diet, and what that entails. 

As many in the sciences know, our bodies and our canine companions’ bodies can derive energy 

from three major sources: fat (9.08 kcal/g), protein (5.73 kcal/g), and carbohydrates (4.06 

kcal/g). Most commercially available dry dog foods today contain an average of 3.5 kcal of 

metabolizable energy (ME) per gram of dry-matter content, as measured and monitored by the 

Association of American Feed Control Officials (AAFCO). The energy derived from any dog 

food is used for four basic needs: basal metabolic rate, heat expenditure, activity, and production 

(such as growth and reproduction). The basal metabolic rate encompasses the energy need for the 

body to function internally (all cellular and metabolic processes) while at rest. The heat 

expenditure component accounts for the additional energy used by the body to compensate for 

energy lost as heat28. Activity, of course, refers to muscle contraction and other forms of physical 

movement and work, while production refers to any function or energy costly process that occurs 

beyond the aforementioned28. Thus, the energy requirement for any given dog will vary greatly 

with its size, level/type of activity, level of production (growing vs. adult, etc.), environment, 
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neuter status, and overall level of health. For this reason, every owner should be educated on the 

specific needs each individual dog requires in terms of energy and weight maintenance, in order 

to avoid consistent over-consumption of energy and the development of obesity in his/her 

animal(s). This is because very few owners expend the effort to carefully analyze the energy 

content of the foods they provide their animals, and even fewer consider the fact that fats provide 

nearly twice as much energy per unit mass than carbohydrates.  

As with human diets, however, not all fats are ‘bad’ fats when it comes to canine 

consumption. Instead, some nutritionists have begun to categorize canine dietary fats as 

‘facilitative’ or ‘functional’ fats29. According to this classification, facilitative fats serve to 

improve the palatability and acceptability of foods, increase the absorption of fat-soluble 

vitamins, and contribute to the caloric density of the product29. Conversely, functional fats serve 

as precursors to longer chain fatty acids that perform essential functions, such as regulating cell 

function, maintaining and contributing to cellular structures, maintaining healthy skin and coat, 

etc29. The two most essential of these fats are linoleic acid and alpha-linolenic acid, the former of 

which is recommended by AAFCO to account for 1% of a canine’s diet28. Thus, when choosing 

an animal’s diet, the relative fat composition should be taken into account – studies have shown 

that animals will maintain a healthy weight as long as their diet is complete and balanced, even if 

the food is less palatable10. As such, high-fat diets, including commercially available foods and 

table scraps, even though they are more palatable, are much more likely to predispose an animal 

to weight problems.  

 In addition to basic energy requirements, owners must take an animal’s protein, mineral, 

and vitamin requirements into consideration. Canines require 10 essential amino acids that must 

be obtained through their diets. Animals that are suffering from protein deficiencies have 
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exhibited skin and coat problems, a decrease in lean muscle mass, and depressed immune 

responses28. As such, AAFCO recommends that dogs be fed a diet with at least 18% of ME 

derived from protein content for maintenance (22% for growth/reproduction). Similarly, animals 

require a number of minerals and vitamins for maintaining normal body function. For minerals, 

the two most essential are calcium and phosphorus. Both contribute to teeth and bone 

development and maintenance, while calcium is a vital second messenger and phosphorus is a 

major component of nucleic acids, ATP, and phospholipids28. Feeds with 0.6% calcium and 

0.5% phosphorus are therefore recommended by AAFCO for maintenance, while 1.0% and 

0.8%, respectively, are recommended for growth and reproduction28. With regards to vitamins, 

most of the focus rests on the fat-soluble ones, which are far more likely to become deficient or 

cause toxicosis in excess28. Of these, vitamins A and E are most noteworthy, recommended at 

5,000 Units/kg and 50 Units/kg, respectively by AAFCO28.  

 Close consultation between veterinarians and owners, then, by taking into account the 

energy, protein, mineral and vitamin requirements of an animal on an individual basis should 

increase the likelihood that an appropriate AAFCO-approved diet will be selected to promote a 

healthy weight without the risk of nutritional deficiencies or excessive weight gain. When it 

comes to animals that have already accumulated excess weight, however, a more detailed and 

controlled weight loss program must be negotiated between the owner and vet.  

 First, when addressing a patient that may be overweight or obese, the necessary tests 

must be performed to determine differential diagnoses and rule out endocrinopathies or other 

conditions that may be causing the weight problems as a secondary condition. This should 

include a complete physical exam, accompanied by serum, blood, and urine analysis10. From 

there, once a diagnosis of obesity has been confirmed, the amount of calories current being 
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ingested daily by the obese animal should be estimated or directly calculated using the nutritional 

label of the food product10. This value, along with the animal’s measured weight, will then be 

used to determine the amount of food that should be restricted in order to promote weight loss in 

the animal10,30. As many pets with a BCS above the ideal value are overweight as the result of ad 

libitum feeding, the vet should recommend that the calculated daily amount of food should be 

split into two meals per day, administered at roughly the same hour every day, if the owner is not 

already doing so10,30.  

 For the rest of the weight loss protocol, a variety of methods have been attempted - the 

most consistently successful of which has been diet restriction, using a weight loss or weight 

management formula, alone or coupled with regular physical activity. The other methods are 

worth mentioning, however, and include short-term starvation, reducing the amount of the 

current diet being fed daily, and changing the diet to a high-fiber formula10. Short-term starvation 

is the most detrimental and least successful of these methods, as it creates both caloric and 

nutrient deficiencies leading to significant losses of fat, muscle and even bone density without 

teaching the owner how to safely and appropriately feed and maintain their pet’s weight10. 

Feeding an animal a reduced amount of their current formula is fairly unsteady, as studies have 

shown that a reduction of 30% or greater can cause nutritional deficiencies10. Finally, high-fiber 

diets are based on the idea of diluting the amount of calories with non-digestible fiber products, 

thereby reducing the amount of calories ingested, while also increasing satiety by filling space in 

the gastrointestinal tract, leading to a reduction in overall food consumption10. Many owners opt 

out of this type of diet, however, due to the expected increase in fecal matter production 

associated with the increased ingestion of indigestible products8,10.  
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Therefore, dietary restriction using an actual ‘weight loss’ diet is highly recommended. 

Most commercially available formulas labeled as ‘light, lean, or reduced calorie/fat’ are actually 

misleading, as they are designed for weight maintenance rather than weight loss10. True weight 

loss formulas should instead be formulated to have a lower caloric density while maintaining or 

increasing the concentrations of nonenergy nutrients, in order to produce a caloric deficiency 

without accompanying nutrient deficits10. In fact, dietary restriction is the only weight loss 

method that has been shown to increase median lifespan, delay the onset of chronic disease, and 

improve insulin sensitivity and glucose tolerance, all while reducing weight without causing 

nutritional deficiencies31. A study by Kealy and colleagues showed that animals fed 25% less 

food than the control subjects exhibited a significant increase in median life span, improved 

BCS, and an increase in median time passed before the subjects required treatment for any of 

several common chronic diseases, such as osteoarthritis, skin disease, and malignant 

neoplasms31. Thus, for the overweight or obese pet, many believe the ideal weight loss protocol 

sets a weekly goal of losing 1-2% of the animal’s current body weight, over a period of 12-18 

weeks to reach a total of 15-20% weight lost8,10,30.  

However, these methods are very time consuming and wholly dependent upon owner 

education and compliance8. Sadly, recent studies have estimated that 55% of overweight and 

obese patients placed on weight loss programs are not brought back to their vets for a weight 

check31. Yet, animals that were in fact returned for at least 3-4 scheduled weight check 

appointments were able to successfully achieve and maintain their target weights31. The 

importance of these regular check-ups lies in their ability to ensure that the animal’s weight loss 

is gradual, over a longer period of time – this elongated weight loss program helps to minimize 
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the amount of lean tissue that is lost, and also helps to prevent any weight regain by enabling the 

constant recalculation and monitoring of dietary restriction8,11,30.  

 Unfortunately for those more unwilling (or lazy) owners, very few therapeutic 

interventions exist on the market for controlling canine obesity. Of the current weight loss 

therapies have been tested on dogs, such as pyruvate, DHEA, and vitamin A, most appear to 

have little effect on the weight status of the animals8,10. Limited studies of the potential benefits 

of L-carnitine, conjugated linoleic acid (CLA), phytoestrogens, diacylglycerol, and chromium 

have met with limited success10. Microsomal triglyceride transfer protein (MTP) inhibitors such 

as Dirlotapide (Selentrol) and Mitratapide, however, have met with more recent success. These 

inhibitors target enterocytes, preventing the formation and subsequent release of fat-containing 

chylomicrons into the lymph system8,9,32. Of the limited studies that have been performed to date, 

results have also shown an overall decrease in the amount of food intake, which researchers 

suspect may be related to increased release of peptide YY and GLP-1 into the bloodstream8,9. 

These therapies are available by veterinary prescription only, and have been shown to cause 

somewhat undesirable side effects opposite high-fiber diets: animals on MPT inhibitors have 

experienced bouts of emesis and loose/wet stools8.  

Overall then, it appears that individually tailored programs, coupling weight reduction 

diets with regular/increased physical activity can promote healthy, steady fat loss while 

minimizing lean tissue loss. Exercise regimens can include walking, running, swimming, 

hydrotherapy, interactive play, and treadmills5. Regular visits with a veterinarian can maintain an 

appropriate rate of weight loss and prevent weight regain. Vets should also be consulted to 

address any potential problems associated with increased exercise and concurrent medical 

conditions5.  
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Future Prospects & Final Thoughts 

 Clearly, although a fair amount is known about obesity, its underlying causes, and its 

associated risks, there is still much to be learned about this uprising epidemic. In terms of 

prevalence and diagnosis, a universal means of identifying obesity as a condition/disease needs 

to be established, and further studies into the possibility of adipokines as potential biomarkers, 

namely leptin and adiponectin, should be performed7,24. With regards to the risk factors of 

obesity, studies need to be conducted that singly address the influence of single versus multiple 

dog households, urban versus rural residences, feeding patterns and frequency, exercise patterns, 

and regional distribution4. For weight loss programs, further studies need to be conducted on the 

amount, type, and duration of physical activity that optimizes weight loss for healthy subjects 

and for animals suffering from concurrent diseases32. Additionally, more studies should be 

performed to address the overall safety and effectiveness of therapeutic weight loss agents, 

including MTP inhibitors, L-carnitine, CLA, phytoestrogens, diacylglycerol, and chromium10. 

Most importantly, however, comprehensive and readily distributable educational programs and 

information need to be developed and disseminated to the nation’s veterinary clinics to promote 

owner awareness and knowledge as to how to properly feed and maintain their animals’ weight.  

 

Survey Results: 

-Figure 1: Weight Status of Majority of Patients 



Hinchman 27 

 
-Figure 2: Estimated Percentage of Obese/Overweight Patients  

 
Fig. 2: Veterinarians were asked to estimate the percent of their patients that they felt were overweight or 
obese, of all regular clients seen annually. The range of responses given ran from 10% to 80%, with vets 
able to write any integer value between 0% and 100%. Sub-categories were thus created to simplify/group 
the data in a more presentable manner. 

 
-Figure 3: Observed Trends in Incidence of Weight Issues 

Fig.1: Veterinarians were asked to select the BCS range observed in the majority of their 
patients, with BCS 4-5 as ideal, and BCS 6-8 as overweight/obese. 
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Fig. 3: Veterinarians were asked to select which statement they felt best described any trend they had 
observed in the prevalence of overweight or obese patients within the last 5-10 years.  

 
-Figure 4: Suspected Causes of Weight Issues 

 
Fig. 4: Veterinarians were asked to select one or more suspected causes that led to their patients’ obese or 
overweight state, from the following: exercise levels, diet, owner attitudes/lifestyle, genetic predisposition, 
pre-existing conditions, or other. Explanations of ‘other’ included hormonal imbalances after surgical 
sterilization, weather, and poor training.  

 
-Figure 5: Correlations Between Weight/Health Status of Pets and Owners 
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Fig. 5: Veterinarians were asked to select the phrase that best described any trend or correlation they may 
have observed between the weight and/or health status of the pets as compared to their owners, i.e. fat pets 
correlate with fat owners. This was included to assess whether an positive correlation was observed, which 
may provide testimony to the influence of owner lifestyle as it affects their own health as well as the health 
of their pets. 
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