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Abstract 

Feline obesity is one of the most common and concerning disorders affecting cats today. It 

has been found to be associated with multiple disease conditions including Hepatic 

Lipidosis, Diabetes Mellitus as well as shortened lifespan. The aim of this Thesis is to 

acknowledge feline obesity as a serious and potentially detrimental health condition in the 

presence of comorbidities. This Thesis briefly provides an overview of the gut-brain-axis 

and its role in shaping the eating behaviour of a healthy cat. Furthermore, it explores feline 

nutrition and outlines various strategies to manage or prevent obesity from both veterinary 

and pet owner perspectives, while also highlighting potential pitfalls to these approaches. 

Ultimately the goal is to provide brief overview of feline obesity, its treatment options, 

associated consequences, and potentially initiate a dialogue about feeding habits of cats, best 

suited to their individual needs.



  
 

  
 

1. Introduction 

 
     Feline Obesity has noticeably become a global pandemic, affecting between 11.5-63% 

of the feline population in developed countries worldwide (Tarkosova et al., 2016; Phillips 

et al., 2017; Arena et al., 2021; Caro-Vadillo et al. 2022). There are many factors that may 

contribute, such as whether it be for cultural (social) reasons, genetics, beliefs, underlying 

disease, idiopathic, competition between individuals (Sadek et al., 2018), feeding 

technology and habits or predisposing factors leading to this condition (Tarkosova et al., 

2016; Arena et al., 2021). Obesity is known to affect humans as well as multiple animal 

species, including production animals, horses, etc (Holst & Gustavsson, 2016).  

 

According to Tarkosova et al. (2016) and the department of Veterinary Medicine of Cornell 

University, feline obesity can be best described as an additional 20% or more above the ideal 

body weight expected of any given individual and is the most commonly diagnosed 

nutritional disorder in domestic cats. 

 

In the wild, species of Felidae are not commonly found to be overweight. Their survival 

depends on qualities such as patience, stamina, intense energy expenditure, and sometimes 

even intelligence, as they must catch their prey to sustain themselves. Additionally, they 

have adapted to endure longer fasting periods between meals. Encountering obese or 

overweight feral and stray cats prompts questions about the factors contributing to their 

condition. This includes considerations like access to consistent feeding or large quantities 

of discarded human food waste (Serisier et al., 2013). 

 

In this Thesis, we will delve into the topic of feline obesity, covering essential aspects such 

as feline nutrition, the causes of obesity, the pathophysiology of obese cats, preventive 

measures, weight loss options, and treatment considerations in cases of comorbidities. 
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1.1. Body Condition Scoring 

The following system, namely the Body Condition Score (BCS), has been accepted in order 

to assess an animal's general condition in a simple and easy to understand manner. Each 

species has their own scale, and in feline companions as seen in Figure 1 on the following 

page (Pet Body Condition Scoring, 2022), the scale ranges from 1 - 9 where; 1 refers to 

cachexic, 4 is the ideal weight and 9 is obese. Either extremes of the scale require urgent 

intervention. There are numerous scales available for download on the internet, and posters 

hung up in veterinary consult and waiting rooms with simple explanations and easy 

guidelines for laymen, as well as everyday veterinary staff use.  

 

These signs are commonly used in conjunction with the BCS to assess a cat's weight. The 

BCS of 8-9 corresponds to an obese cat. However, it's essential to note that the presence of 

a primordial pouch, a loose flap of skin on a cat's belly, can occasionally make it challenging 

to rely solely on physical appearance to determine obesity. While an obese cat may have a 

hanging bulge under the abdomen due to excess fat, the presence of the primordial pouch 

can sometimes lead to confusion. Therefore, using the BCS in combination with clinical 

examination, including feeling for ribs and assessing the layer of fat over bony prominences, 

is a more comprehensive approach to determine a cat's weight status accurately. 

 

In the past two decades, there has been a notable shift in the understanding of pet care, with 

pet owners and veterinary professionals alike becoming more cognizant of the health 

implications of feline obesity (Courcier et al., 2010). Efforts to educate pet owners about the 

severity of this condition have employed creative and engaging methods, such as the “chonk 

chart”, as shown in the example provided as Figure 2. Although these approaches may 

appear 'cute' or entertaining on the surface (Phillips et al., 2017), it is important to recognize 

that these efforts are rooted in a genuine desire to promote superior care for pets and 

demonstrate compassion from veterinary staff towards both the pets and their owners during 

times of stress (Janke et al., 2022).
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Figure 1:  
A Body Condition Scoring poster, used to assess more accurately the body condition of a feline patient  
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Figure 2:  

An example of a “chonk” chart available in a simple to interpret and visually pleasing manner 
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Figure 3:  

Obese neutered male from Germany, Europe 

Figure 4:  

Obese neutered male from China, Asia 

 

 
 

Figure 5: 

Obese female from Korea, Asia 

Figure 6:  

Obese neutered female - South Africa, Africa  

 

In the Figures 3 - 6 above, photos are provided by students attending the University of 

Veterinary Medicine and Semmelweis University in Budapest of their family pets. From 

these photographs we can conclude that obesity is not limited to a single continent, country 

or culture, but rather a condition that can be found worldwide. These cats have a BCS 

ranging between 6-9 and weigh between 7 and 10kg, although obese cats weighing more 

than 12 kg have been recorded, excluding large breed cats such as Maine Coons.  
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1.2.  Diagnostic criteria of Feline Obesity 

In the study, carried out by Okada et al. (2019), Computed Tomography (CT) scans were 

performed on feline subjects with a BCS between 5-9. Those showing accumulated visceral 

and subcutaneous fat masses, with at least two of the following: low adiponectin 

concentration, high serum amyloid A concentration, and hyperlipidemia with a BCS of at 

least 7/9 were diagnosed with obesity disease according to Okada et al. (2019). Without 

these additional markers, and a BCS above 6, they were considered metabolically healthy 

obese cats. 

1.3. Statistics 

Recent research findings indicate a concerning prevalence of feline obesity ranging from 

11.5% to as high as 63% (Tarkosova et al., 2016; Phillips et al., 2017; Arena et al., 2021). 

In particular, one study showed a significant increase in the incidence of obesity and 

overweight status in cats in the USA, with a staggering 90% rise observed between 2007 

and 2011. These findings emphasise the growing issue of obesity among feline subjects and 

the urgent need for effective interventions (Courcier et al., 2010, 2012; Lund et al., 2005; 

Arena et al., 2021). 

 

According to the 2022 Pet Obesity Prevalence Survey, 58% of cat owners reported they had 

attempted a weight loss diet for their overweight animals. Of these weight loss strategies, 

19% reported successful weight loss, while another 34% had partial success. Furthermore, 

cat owners reported 5% had regained the weight and 29% had no success (2022 Pet Obesity 

Prevalence Survey, 2023). 

 

Campigotto et al. (2020) developed a method for efficiently managing and analysing large 

amounts of feline health data on a personal computer with access to large servers. By 

applying this approach to electronic medical records of over 19 million feline patients, 

researchers were able to create predictive models for body weight in cats of different ages, 

breeds, genders, and reproductive statuses. This method can be valuable in feline obesity 

studies by enabling the exploration and prediction of health parameters, helping to identify 

trends and factors contributing to obesity in cats. 
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2. Feline Nutrition 

Feline nutrition is a complex and specialised field, distinct from the dietary requirements of 

humans and other animals. Understanding feline dietary needs is essential for ensuring the 

health and well-being of our feline companions. 

 

2.1. Carbohydrate Digestion 

Cats possess enzymatic capabilities for carbohydrate digestion, with enzymes like Maltase, 

Sucrase, and Lactase. They can physiologically digest glucose, sucrose, dextrin, and starch. 

However, it's important to note that compared to some other species, cats exhibit lower 

enzymatic activity for carbohydrate digestion (Buff et al., 2014). Carbohydrates in the form 

of fibre may be beneficial in providing feelings of satiety (Loftus & Wakshlag., 2014). 

 

2.2. The Role of High Protein Diets 

High-protein diets have been shown to promote normal insulin sensitivity, particularly 

during calorie-restrictive diets. This is particularly relevant in cases of feline obesity, where 

reducing fat content can also be beneficial (Loftus & Wakshlag., 2014). In the past, and still 

today, protein is often considered an especially important consideration in kidney disease 

patients, however more importantly, the phosphate content should be controlled and 

monitored in these patients, as hyperphosphatemia has shown more association with the 

pathological progression of chronic kidney disease (Sparkes et al., 2016). 

 

2.3. High Carbohydrate vs. High Protein diet 

Hoenig et al. (2007) carried out a study aimed to investigate the impact of high-

carbohydrate/low-protein (HC) and high-protein/low-carbohydrate (HP) diets on glucose 

and fat metabolism, adipokines, and fat distribution in both lean and obese cats before and 

after weight loss. The findings revealed that diet HP increased heat production in lean cats 

but not in obese cats. Regardless of the diet, obese cats exhibited reduced glucose 

effectiveness and insulin resistance, however demonstrated better suppression of NEFA 

during “euglycemic hyperinsulinemic clamp” examinations, when fed HC diet compared to 

lean cats on either diet (Hoenig et al., 2007). Weight loss normalised insulin sensitivity, 

however obese cats on diet HC retained increased NEFA suppression and experienced less 

fat loss (Hoenig et al., 2007). 
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2.4. Dietary Water Requirements 

Felines are obligate carnivores, and their natural prey-based diet contains approximately 

70% moisture (Hoenig et al., 2011). This high moisture content is essential for their 

hydration and overall health. Commercial dry diets often require cats to drink additional 

water to compensate for the lack of moisture in the food. Ensuring an adequate water intake 

is vital when feeding dry diets to cats. 

 

2.5. Role of Fat in Feline Diet 

Fat has a high caloric density, therefore energy density required can be met in smaller meals 

(Loftus & Wakshlag, 2014; Clark & Hoenig, 2021). Loftus & Wakshlag. (2014) note that 

high dietary fat results in reduced satiety due to lowered gastric filling. Contrary to some 

misconceptions, altering the composition (Omega 3:6 ratios, etc) and reducing the dietary 

fat, rather than solely reducing the overall fat percentage, may be beneficial when modifying 

a feline diet, as it influences inflammatory mediators produced by adipose tissue (Loftus & 

Wakshlag, 2014).  

 

2.6. Metabolism and Gluconeogenesis 

Feline metabolism is better adapted for glycogenolysis and gluconeogenesis (Hoenig et al., 

2011), the production of glucose from non-carbohydrate sources, rather than glucose 

clearance. Unlike canine livers, feline livers lack detectable hepatic glucokinase activity. 

Instead, they exhibit higher activity levels of enzymes such as Pyruvate carboxylase, F-1,6-

BP, and G-6-P, which play essential roles in gluconeogenesis. 

 

2.7. Microbiome in Feline Nutrition 

The relationship between a cat's gut microbiota and its health is significant. A balanced gut 

microbial population benefits the cat by providing nutrition, regulating the immune system, 

protecting against pathogens, and promoting intestinal health. Next-generation sequencing 

has revolutionised microbiota research, revealing that cats, like other mammals, 

predominantly have Firmicutes, Bacteroidetes, Actinobacteria, and Proteobacteria in their 

gut microbiota (Rochus et al., 2014; Lyu et al., 2020). Lyu et al. (2020) found that factors 

including body condition, age, diet, and diseases can influence a cat's microbiota. However, 

the extent of these effects varies, and more research is needed to understand their 

significance. Future studies are required to explore how the microbiome changes in disease 



  
 

13 
 

states and in response to diet and environment, as well as its interaction with a cat's genetics 

and immunity.  

 

2.8. Inter-Individual Variation 

It's important to note that although the anatomical structure of feline intestinal compartments 

is similar across individuals, there is significant variation in the composition of the 

microbiota. This "inter-individual variation" highlights the importance of personalised 

dietary considerations for individual cats (Rochus et al., 2014). In Figure 7 below, Rochus 

et al. (2014) illustrates the general distribution of microbial populations along the 

gastrointestinal tract of a healthy cat. 

 

 

Figure 7: 
An illustration of the general distribution of microbial populations along the GIT of a healthy cat (Rochus et 

al., 2014) 
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2.9. Self-Regulation of Eating Habits 

Cats are unique in their natural ability to self-regulate eating, preferring small, frequent 

meals alone due to their history as solitary hunters. A healthy cat usually has well-developed 

regulation of hunger and satiety, which prevents overeating and weight gain. Cats are drawn 

to fresh food and appreciate dietary variety. Recognizing and respecting these self-regulation 

mechanisms is key in maintaining feline health, as disruptions can lead to obesity and related 

issues (Sadek et al., 2018). To support their well-being, controlled portions and a consistent 

feeding routine should be provided. 

 

A 10-year study by Alegría-Morán et al. (2019) explored factors impacting cat dietary intake 

and preferences, including body weight, sex, and climate season, which may lead to adaptive 

changes in eating habits. Findings revealed that body weight and sex influenced food intake, 

with lower intake in females and higher intake in heavier cats. Preferences were primarily 

linked to body weight. Hot seasons led to reduced food intake, particularly in females, while 

males showed more interest during hot seasons. Female preferences remained consistent 

year-round.  

 

3. Factors Contributing to Feline Obesity 

Feline obesity is a complex issue influenced by various environmental, lifestyle, and dietary 

factors. Indoor confinement with limited environmental enrichment, sedentary behaviour, 

and reduced energy expenditure are primary contributors to weight gain in cats when 

coupled with an inappropriate diet (Hoelmkjaer & Bjornvad, 2014). According to Öhlund et 

al. (2018), certain breeds, such as the Birman and Persian are less likely to exhibit 

predispositions to obesity compared mixed breed cats, with neutered males displaying a 

higher susceptibility. Geriatric cats, on the other hand, tend to have a reduced risk of obesity, 

likely due to age-related factors, underlying health conditions such as Feline 

Hyperthyroidism and Chronic Kidney Disease, and diminishing organ function (Teng et al., 

2020; Arena et al., 2021). 

 

In studies by Teng et al. (2020) and Arena et al. (2021), susceptibility to feline obesity was 

linked to factors such as age (cats older than 7 years), neutering, indoor-only living, solitary 

confinement, and stress. Additionally, there was a lack of owner awareness regarding weight 
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monitoring, ideal body weight for specific lifestyles and breeds, and caloric management, 

including treats and table food (Teng et al., 2020). These findings emphasise the critical role 

of veterinary services as veterinarians should actively monitor feline patients during check-

ups and provide guidance in order to prevent weight gain becoming excessive (Phillips et 

al., 2017; Teng et al., 2020). 

 

Studies have indicated that younger cats and those living with other animal companions are 

at lower risk due to increased physical activity and possible mealtime intimidation in multi 

pet households (Sadek et al., 2018). Additionally, in utero and postnatal exposure to dietary 

factors can affect adipose tissue mRNA expression and blood metabolites in kittens, 

potentially influencing obesity risk (Vester et al., 2009).  

 

Kittens allowed a longer suckling period of at least six weeks show a lower likelihood of 

becoming overweight, emphasising the importance of adhering to guidelines that 

recommend keeping kittens with their queens for a minimum of 8 weeks (van Lent et al., 

2021). 

 

A study carried out by Opsomer et al. (2022) investigated factors contributing to kittens 

being overweight at 8 months of age in a homogeneous cat population. It was found that 

female kittens reached their peak weight earlier than males, and overweight kittens gained 

weight more rapidly. Overweight kittens, particularly males and those born to overweight 

mothers, exhibited a higher BCS and weight from an early age. Litter size negatively 

correlated with being overweight, while birth weight positively correlated with monthly 

weight gain (Opsomer et al., 2022). These findings suggest the significance of monitoring 

birth weight, growth rate, and the maternal phenotype to identify kittens at risk of becoming 

overweight and may be most valuable to breeders who have access to this information. 

 

The indoor lifestyle of cats may elevate the risk of obesity, as outdoor access provides 

opportunities for increased energy expenditure (Chandler et al., 2016; Teng et al., 2020). 

However, the principle of "Calories in vs. Calories Out" remains key, however not the sole 

consideration when aiming for weight loss, as lifestyle changes must also be managed where 

possible (Linder & Freeman, 2010). Feeding cats commercial pet foods with incomplete or 

unclear nutritional labels that include carbohydrates and predominantly plant proteins 

instead of meat proteins can exacerbate obesity risk. Linder & Freeman (2010) suggest that 
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pet food labelling, caloric information, and weight loss guidance may prove deceptive, as 

calculations based on Resting Energy Requirements (RER) often result in the overestimation 

of caloric needs for achieving weight loss. In certain cases, strict adherence to these 

calculations could lead to weight gain instead.  

 

Hypothyroidism, hyperadrenocorticism, Feline Infectious Peritonitis (FIP) (wet form) and 

idiopathic factors are medical conditions that can mimic obesity in cats. Hypothyroidism is 

relatively rare in cats, necessitating thorough blood work and a comprehensive examination 

to rule out underlying causes. Notably, obesity in dogs exhibits parallels with human obesity, 

whereas feline obesity appears prevalent in both domestic and feral populations, suggesting 

additional unidentified factors influencing its occurrence. 

3.1. Drug influencing obesity 

Within feline pharmacology, certain medications have been observed to influence body 

weight in cats (Rand & Martin, 2004). Notably, glucocorticoids, commonly employed for 

their anti-inflammatory properties, have been associated with increased appetite and could 

consequently lead to weight gain in cats, however Tarkosova et al. (2016) found that 

glucocorticoids are more likely to lead to Diabetes Mellitus (DM) or Hyperadrenocorticism 

than weight gain. Additionally, certain antihistamines, anticonvulsants, medications 

affecting hormone levels, and antidepressant agents may modulate feline metabolism, or 

increase appetite. The administration of these medications should be undertaken with 

veterinary oversight, and vigilant monitoring of a cat's weight and overall health is essential 

when implementing long-term drug regimens. 

 

Recently, the use of unlicensed GS-441524, a nucleoside analogue antiviral drug used in 

cats afflicted with FIP, a previously fatal disease, may carry risk of obesity following 

treatment. The drug, a prodrug of Remdesivir, that currently carries a patent for its use in 

the treatment of COVID-19, prevents the GS-441524 from being approved for veterinary 

use at this time. The weight gain is attributed to an improvement in appetite during the 

treatment phase, and subsequently the need for weight loss. This phenomenon has been 

described by Dr. Niels Pederson of UC Davis in a study published by Pedersen et al. in 2019, 

In Figures 9 & 10, photos of a domestic shorthair in Budapest, Hungary were taken in 2023 

before and after treatment of wet FIP respectively. 
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Figure 9:  
Wet FIP at 4.6kg. May 2023 

Figure 10:  
Post FIP - Overweight at 5.2kg. October 2023 

 

4. Pathophysiology of Obesity 

4.1. The Gut-Brain-Axis 

The gut-brain-axis plays a critical role in regulating appetite and feeding behaviour, and 

understanding its physiology is crucial for comprehending the pathophysiology of various 

conditions related to metabolism and appetite control, which is clearly described by Loftus 

& Wakshlag (2014) and Wang et al. (2019). It can be summarised as follows: 

 

Within the brain, appetite centres hold significant influence over eating behaviour. These 

centres are primarily located in the arcuate nucleus, a region with two adjacent nuclei: pre 

proopiomelanocortin/cocaine amphetamine related transcript (POMC-CART) and 

Neuropeptide Y/agouti-related protein neurons (NPY-AGRP). 

 

POMC-CART stimulation leads to a reduction in appetite by activating the hypothalamic 

feeding centres, specifically the dorsomedial, paraventricular, and lateral hypothalamic 

nuclei. This activation results in the release of orexins and melanocortin, which together 

minimise the urge to eat. 
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Conversely, the NPY-AGRP pathway promotes appetite. When activated, it encourages the 

feeling of hunger by stimulating the feeding centres in the hypothalamus. 

 

The medulla, located in the brainstem, also plays a crucial role in appetite regulation. It can 

suppress appetite through the nucleus of the solitary tract, which responds to signals from 

the gastrointestinal tract, including hormones such as cholecystokinin and insulin released 

after consuming a meal. Insulin stimulates POMC-CART while inhibiting NPY-AGRP, 

effectively reducing appetite. 

4.2. Pharmacological Interventions 

Pharmacological interventions targeting these pathways can be challenging due to the 

influence of pancreatic secretion and glucose regulation. However, Loftus & Wakshlag 

(2014) describe two anorexigenic hormones, Glucagon-Like Peptide-1 (GLP-1) and Peptide 

YY, which show promise for pharmacological intervention to regulate appetite and insulin 

sensitivity.  

 

GLP-1 reaches the arcuate nucleus, stimulating the POMC-CART and inhibiting NPY-

AGRP, effectively curbing hunger. However, it can face resistance at peripheral tissues and 

in the hypothalamus, often requiring dose adjustments, and may lead to side effects like 

lethargy and malaise. 

 

Peptide YY, produced in the small intestine, also stimulates POMC-CART and inhibits 

NPY-AGRP, effectively suppressing hunger. It offers a similar duration of action as GLP-1 

but with fewer severe side effects. 

 

Ghrelin, an orexigenic hormone, promotes hunger by stimulating the NPY-AGRP pathway, 

and countering the effects of Peptide YY and GLP-1. 

4.3. GLUT4 expression reduced in case of obesity  

In obese cats, there are early changes in glucose metabolism that occur before the 

development of clinical glucose intolerance (Brennan et al., 2004). Brennan et al. (2004) 

examined lean and obese cats and found that obese cats had higher glucose and insulin levels 

during a glucose tolerance test, indicating insulin resistance. The expression of insulin-
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regulated glucose transporter protein, GLUT4 was significantly decreased in both muscle 

and fat tissues of obese cats, and this decrease influenced insulin levels. These findings 

suggest that alterations in GLUT4 expression in muscle and fat tissues are early events in 

feline obesity, contributing to insulin resistance even before glucose intolerance becomes 

apparent in a clinical evaluation.  

4.4. Adipose tissue as an endocrine organ  

Leptin, a hormone produced by adipose tissue, plays an essential role in the regulation of 

food intake and body weight control (Loftus & Wakshlag, 2014). It is synthesised and 

secreted by adipocytes of white adipose tissue and serves as a crucial signalling molecule 

within the physiological pathways governing appetite and energy balance. 

 

Leptin conveys satiety signals to the arcuate nucleus in the hypothalamus, as a part of the 

gut-brain-axis (Izquierdo et al., 2019). When leptin levels are within the normal range, it 

effectively transmits signals of fullness and satisfaction, thereby contributing to the 

conclusion of a meal and reduced food intake. (Loftus & Wakshlag, 2014) 

 

In cases where adipose tissue mass increases to excess, such as in obesity, there is a parallel 

increase in leptin secretion. This increase in leptin levels is traditionally expected to intensify 

the signalling of satiety, theoretically resulting in reduced food consumption and body 

weight control. However, it is essential to recognize that chronic exposure to elevated leptin 

levels can lead to a phenomenon known as leptin resistance (Izquierdo et al., 2019). 

 

Leptin resistance describes a condition in which the body becomes less responsive to the 

satiety signals conveyed by leptin. Consequently, individuals experiencing leptin resistance 

may exhibit: 

 

● Reduced Satiety: An impaired perception of fullness. 

● Overeating: Individuals with leptin resistance may engage in excess food intake. 

● Increased Body Weight: A consequence seen with Leptin resistance as mechanisms 

for appetite control become less effective. 
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It's important to note that while leptin replacement therapy could be explored as a potential 

treatment for obesity, its effectiveness may be limited due to the risk of developing an 

immune response and resistance in some individuals (Izquierdo et al., 2019). Consequently, 

Izquierdo et al. (2019) suggests alternative approaches to activating leptin and drug 

interventions are being investigated to address obesity in mouse models and its associated 

metabolic dysregulations. 

5. Consequences of Feline Obesity  

Feline obesity presents a substantial health concern, as it predisposes individuals to a 

spectrum of comorbidities, some of which can be life-threatening without prompt veterinary 

intervention. These potential conditions include hepatic lipidosis (HL), DM, lameness, 

urinary tract disease, non-allergic skin disease, neoplasia, and a shortened lifespan 

(Hoelmkjaer & Bjornvad, 2014; Loftus & Wakshlag, 2014; Clark & Hoenig, 2021). It's 

important to note that while these conditions are associated with obesity, they are not 

exclusive to obese patients. Surgical interventions in obese cats carry a heightened risk, 

leading to increased perioperative mortality rates (Clark & Hoenig, 2021). 

 

The physical effects of obesity can vary in severity. Overweight cats were four times more 

likely to develop Feline Lower Urinary Tract Disease (FLUTD) than those of a healthy 

weight, which Piyarungsri et al. (2020) suggested was associated with decreased physical 

activity, which in turn leads to decreased urination and water intake. Additionally, obesity 

can lead to fat accumulation around the penis and urethra, potentially causing urethral 

compression and increased urinary troubles. Furthermore, studies have suggested that cats 

diagnosed with Feline Idiopathic Cystitis (FIC) have a tendency to ‘stress eat’ and coupled 

with limited physical activity due to stress, they are at risk of obesity (Piyarungsri et al., 

2020). 

Overweight and Obese cats frequently experience joint stress and muscle strain, resulting in 

an increased prevalence of lameness compared to cats of ideal weight (Bjornvad & 

Hoelmkjaer, 2014). In more severe cases, neutered male cats, castrated at a young age, may 

suffer from spontaneous fractures and metaphyseal osteopathies (Schwartz, 2013). 

 

Metabolically, obesity leads to alterations in adipokine levels, including leptin and 

adiponectin, affecting glucose homeostasis, metabolism, immune response, cardiovascular 
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function, and inflammation, including proinflammatory cytokines such as Interleukins (IL)-

1 and IL-6, Tumour Necrosis Factor (TNF)-α and Interferon (IFN)-γ, as well as decrease in 

antioxidants in the body (Clark & Hoenig, 2016). Chronic inflammation associated with 

obesity has been suggested as a potential factor contributing to neoplastic conditions, i.e., 

promoting cell proliferation while inhibiting apoptosis. 

 

Regarding the whisker-to-body size ratio, it may play a vital role in cats' spatial awareness 

as with rats, assisting them in determining if they can fit into particular spaces (Slovak & 

Foster, 2021). However, there are no studies done to prove that whiskers lengthen to 

compensate for increased body surface area posing potential risks of cats becoming trapped 

in confined spaces. Therefore, there is an opportunity for future investigations to explore 

this aspect of feline behaviour. 

 

Feline obesity is increasingly recognized as an animal welfare issue, significantly impacting 

an individual's quality of life (Phillips et al., 2017; Arena et al., 2021). In the following 

sections, we will delve into the most significant comorbidities associated with obesity in 

cats. 

5.1. Hepatic lipidosis 

HL, also known as fatty liver syndrome, occurs due to the rapid breakdown of fats during 

starvation to fatty acids (FA). These FAs are used as an energy source instead of glucose, 

and form fatty deposits in and around hepatic cells, overwhelming the liver and consequently 

decreasing the liver function (Webb, 2018; Brister, 2021). Jaundice follows and can be seen 

on the mucous membranes. 

 

This syndrome occurs suddenly, following at least 2 - 7 day starvation or period of 

inappetence and apparent weight loss (Brister, 2021). The prognosis is more detrimental, the 

later a diagnosis is made. A veterinarian needs to provide rapid and aggressive treatment of 

nasoesophageal, nasogastric or gastrostomy tube placement, pain control with medications 

such as butorphanol during hospitalisation. Pancreatitis is commonly seen accompanying 

HL hence the pain control (Webb, 2018; Brister, 2021).  

A diet high in protein, low in fat and supplemented with L-carnitine is recommended. An 

appetite stimulant, such as mirtazapine or cyproheptadine, liver protectants, such as SAMe, 
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and potentially treatment against diarrhoea may be attempted, however with severe 

pancreatitis these treatments may prove futile (Brister, 2021). 

 

HL is one of the most common liver diseases presenting in feline patients most commonly 

in overweight individuals (Brister, 2021), however it is not limited to cats suffering from 

obesity, as the onset has also been known to be associated with stress, nutritional deficiency, 

anorexia, and occasionally idiopathic in nature (Hoelmkjaer & Bjornvad, 2014). Cats are 

unique in that they are one of few species that suffer significantly from HL, including 

alpacas, llamas as well as donkeys, horses, cattle, goats and sheep experiencing periods of 

metabolic stress (Foreman, 2023). Dogs may also experience HL to a lesser degree 

(Bexfield, N. & Braund, K., 2023), more often in Toy breed puppies developing anorexia 

followed by hypoglycemia (Egan et al., 2021). 

5.2. Diabetes Mellitus 

Hoenig & Ferguson, (2002) investigated the factors contributing to the increased likelihood 

of neutered cats developing obesity and DM. The research examined glucose tolerance, 

hormone concentrations, and Non-Esterified Fatty Acids (NEFA) levels before and after 

neutering. The results showed that neutered female cats experienced a significant decrease 

in caloric requirements for weight maintenance, while insulin levels increased. However, 

leptin concentrations increased, and NEFA suppression decreased in neutered male cats, 

indicating reduced insulin sensitivity. These findings suggest that alterations in NEFA 

suppression, caloric intake, and leptin levels may serve as indicators and potential risk 

factors for obesity development in neutered cats. 

 

DM Type II in cats is associated more with factors such as inactivity and indoor confinement 

than with the proportion of dry food intake (Slingerland et al., 2009). Feline obesity is a 

recognized risk factor for the development of DMII. Common clinical signs leading to the 

diagnosis of DMII in cats include weight loss, polydipsia, polyuria, and an increased 

appetite. Fortunately, this condition can often be effectively managed through controlled 

diet and exercise, and in some cases, it can even be resolved (Kley et al., 2009). 
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5.3. Shortened Lifespan Due to Obesity 

Obesity in cats can lead to a reduced lifespan, with overweight or obese cats typically living 

to a maximum age of 8 to 11 years (Arena et al., 2021), compared to cats of ideal weight, 

which can reach ages of 14 to 20 years. This difference in longevity may be attributed to 

adipose tissue releasing inflammatory hormones, leading to oxidative stress on body tissues 

and the development of a chronic inflammatory state. 

5.4. Cardiopulmonary Disease 

Chandler (2016) summarised that although the adverse effects of obesity on feline and 

canine cardiac and pulmonary health are acknowledged, there is a lack of epidemiological 

data on its specific risk factors. Abdominal fat, similar to humans, may pose a risk. Increased 

intrathoracic fat can also have negative consequences. Additionally, obesity can lead to 

elevated inflammatory markers and neurohormonal changes, potentially contributing to 

cardiopulmonary issues. The 'obesity paradox,' where overweight cats may have less 

malnutrition risk due to increased lean tissue, may not necessarily confer true benefits of 

extra fat. 

 

The study by Caro-Vadillo et al. (2022) explored the relationship between obesity and lung 

function in cats with bronchoconstriction. Overweight male cats (BCS ≥ 6) with 

bronchoconstriction showed compromised lung function values compared to reference 

ranges, reduced tidal volume, minute volume, and peak flow rates of inspiration and 

expiration. While cats being overweight was associated with impaired lung function, it did 

not result in a more pronounced bronchoconstriction, compared to to normal-weight cats 

(BCS < 6) in this study consisting of 53 cats of varying BCS. 
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6. Treatment plans for Feline Obesity 

6.1. Prescription or Weight Loss Diet 

Prescription weight loss diets for cats are formulated to induce satiety with their high fibre 

content, reduce energy intake, and provide Omega-3 polyunsaturated fatty acids to 

counteract oxidative stress (Kley et al., 2009; Wang et al., 2019). These diets often require 

the inclusion of supplemental vitamins and minerals due to impaired nutrient absorption 

caused by excess adipose tissue (Kley et al., 2009). Weight loss of 0.5 - 2 % of their body 

weight is expected per week (Hoelmkjaer & Bjornvad, 2014; Williams & Ward, 2018). 

While these diets may prove effective, they can be costly and inconvenient to purchase, 

especially with recent inflation in the veterinary field (Thixton, 2022). 

 

Veterinarians faced with cost-sensitive pet owners may consider referring patients to board-

certified veterinary nutritionists whereby alternative diets like wet foods, gently cooked, or 

home-cooked meals, which may prove to be more affordable and less prone to overfeeding 

(Villaverde & Chandler, 2022). However, regular follow-ups, food diaries, and monitoring 

of a cat's condition are recommended to ensure proper nutrition should be encouraged. 

 

While veterinarians may advocate for balanced prescription diets, clients may opt for 

commercial diets due to cost or convenience. The influence of social media trends and 

improper feeding practices in the human population may also pose risks to feline nutrition 

and health, potentially leading to increased veterinary expenses in the future (Buff et al., 

2014; Villaverde & Chandler, 2022). 

6.2. Dietary Considerations for Obesity Management 

Wet cat food is often considered to be most similar to a cat's natural prey, containing higher 

moisture (approximately 70% or more), protein, and fat content, with minimal carbohydrates 

(Grunert, 2016). While wet cat food can be used either as a primary source of complete and 

balanced nutrition, meeting the standards set by the Association of American Feed Control 

Officials (AAFCO), or in combination with various brands and textures in a rotational 

feeding approach to ensure daily requirements are met (Coates, 2021). It is important to note 

that wet food requires careful storage due to spoilage risk, and some cats may be selective 
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when served cold meals or fed the same meals daily. Rotating proteins, textures, and brands 

could mitigate the latter. 

  

Dry cat food, on the other hand, is convenient but has drawbacks such as low moisture 

content, higher carbohydrate content, and risk of potential health complications, including 

bacterial contamination leading to large amounts of product being recalled (Recalls & 

Withdrawals, 2023). Each cat has individual preferences and needs (Laflamme, 2020), 

however water availability is always essential when feeding a dry diet. Mixed diets are an 

option, with exception of prescription diets, where portion control is crucial in order to avoid 

overfeeding or nutritional imbalances.    

 

Not all weight loss strategies are universally effective for cats. Various diets are available to 

address feline obesity. Some are high in protein and low in carbohydrate content, while 

others focus on high fibre content to induce a feeling of fullness. Emerging diets use specific 

nutrients to boost metabolism (Williams & Ward, 2018). 

 

Biologically Appropriate Raw Food (BARF) diets offer potential benefits but also carry 

risks, including contamination, infection risks especially to compromised pets and 

individuals in the family, and nutritional imbalances if not properly calculated (Davies et al., 

2019). Frozen diets may be suitable for obese cats due to portion control but require thawing 

before feeding (Villaverde & Chandler, 2022). 

 

In summary, dietary choices play a critical role in feline obesity management, and owners 

should consider individual cat preferences, health status, and proper storage and feeding 

practices. 

6.2.1. Pet Food Pricing Trends and Quality Insights 

Recent investigations by Thixton (2022) reveals significant price fluctuations in the pet food 

industry. Over a two-year period, a 5.44kg bag of a popular dry cat food in the USA, saw a 

striking 103.8% price increase, climbing from $21.67 in 2020 to $41.98 in 2022. In contrast, 

a popular pet food using human grade ingredients, recorded no price change during the same 

timeframe. 
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When analysing major pet food producers, of two popular WSAVA approved science diets, 

one exhibited the most notable increase, surpassing competitors with a 19% higher price rise 

than the next. These products fall under the feed grade category, allowing for lower-quality 

ingredients, non-refrigerated transport and warehousing, and more lenient manufacturing 

standards. This may raise questions of the significance of the price hikes in feed grade pet 

foods. 

 

Comparatively, human-grade pet food products experienced more moderate increases, 

ranging from 16% to 21.8% (Thixton, 2022). These findings offer valuable insights into 

pricing dynamics and quality disparities in the pet food market. 

6.3. Dietary Supplementation  

6.3.1. L-Carnitine 

L-Carnitine is primarily synthesised in the liver, derived from the amino acids, lysine and 

methionine, and is required for FA to enter the mitochondria (Center et al., 2012). In cats 

without supplementation, protein breakdown likely supplies carnitine precursors for liver 

synthesis during negative energy balance and intensive lipolysis. Research by Center et al. 

(2012) showed that the energy expenditure was higher in cats that received L-carnitine 

supplementation, possibly due to acyl-carnitine transporter activity and fatty acid oxidation. 

However, once supplementation was withheld and feeding unrestricted, weight gain 

resumed. 

 

6.3.2. Choline 

Choline has demonstrated effects on reducing food intake, body weight, and fat mass, 

ultimately decreasing the risk of obesity in young male sterilised feline populations, as 

revealed by Godfrey et al. in their 2022 study. The mechanism underlying these effects can 

be attributed to choline's essential role as phosphatidylcholine in the assembly of very-low-

density lipoproteins (VLDL) responsible for transporting triglycerides and cholesterol from 

the liver (Rankovic et al., 2022). Additionally, choline's role extends to influencing satiety 

hormones, such as ghrelin. Acetylcholine, a derivative of choline, is believed to exert an 

inhibitory effect on ghrelin, contributing to reduced appetite and food intake, ultimately 

leading to the observed reductions in body weight and fat mass in patients (Rankovic et al., 
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2022). These findings highlight the potential of choline supplementation as a valuable 

strategy for weight management in feline populations. 

 

6.3.3. Chromium 

Chromium tripicolinate was shown to improve glucose tolerance as well as encourage fat 

loss in cats, while preserving lean body mass during weight loss (Rand & Martin, 2004). 

 

6.3.4. Vitamin A 

Cats supplemented with Vitamin A resisted weight gain when fed a high-fat diet. In obese 

cats, vitamin A has been shown to normalise the increased leptin levels. Due to the fact that 

cats with leptin resistance tend to be more insulin resistant, vitamin A supplementation could 

subsequently improve insulin sensitivity and prevent DM (Rand & Martin, 2004). 

 

6.3.5. Quercetin 

During a four-week study by Kobayashi et al. (2020), it was found that Quercetin had an 

anti-inflammatory rather than an antioxidant effect. This showed improved metabolism of 

fats in the liver and reduced plasma lipids, effectively controlling hyperlipidemia in obese 

felines. Cats did not show a loss in body weight and therefore should not be expected. Rather, 

a quercetin supplemented weight loss diet, high in proteins and low in fat, may prove 

effective in the management of feline obesity cases. This study acknowledged further studies 

should include a more diverse and larger population of cats, with varying quercetin 

concentrations and duration of use to improve this study's findings (Kobayashi et al., 2020). 

6.4. Owner Compliance 

Feline companions are often perceived as independent, yet many face obstacles when it 

comes to staying active and entertained. Pet owners' long working hours and inconsistent 

routines can predispose cats to inactivity and obesity due to calorie imbalances (Arena et al., 

2021). Owner compliance is influenced by various factors, including cat behaviour, treat-

giving habits, and resistance to dietary changes. 

 

Owner compliance can also be compromised when pet owners refill their pet's food bowl 

without adhering to a structured routine or controlled/maintenance diet, depending on 

whether the pet is following a weight loss program (Murphy, 2016). When discussing these 
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challenges with pet owners, they often express their difficulties in managing cats that exhibit 

excessive vocalisation and demanding behaviour. Some pet owners find it challenging to 

resist their cat's demands, while others believe that offering additional treats is a way to 

express affection (Arena et al., 2021). (partial and complete weight production protocols 

today - better compliance (German et al., 2023). 

 

In certain cases, particularly with more persistent clients or long-term cat owners, arguments 

may arise when their cat refuses to consume the recommended diet. However, upon further 

investigation, it becomes evident that insufficient time was given for the cat to adapt to the 

new diet, or an appropriate transition period was not followed, despite the availability of 

numerous helpful tips and techniques. It is important to emphasise the significance of 

maintaining a healthy and trusting client-veterinarian relationship, built on transparency and 

open communication, rather than promoting exclusively expensive diet options. 

 

Feeding from the table is a debated topic in relation to feline obesity. Any additional treats, 

regardless of their source, should be followed by adjustments to the cat's diet to maintain a 

calorie balance and prevent weight gain (Laflamme, 2020). Another debated aspect is the 

type of diet, especially dry diets with excess carbohydrates or fat content, which are 

considered potential contributors to obesity and other health conditions (Laflamme, 2020). 

 

In summary, addressing feline obesity requires attention to various factors, including owner 

compliance, diet selection, and feeding practices. Tailored weight loss strategies should 

align with individual cat needs and behaviours (Laflamme, 2020). 

6.5. Exercise 

Exercising cats can pose challenges, particularly when dealing with disinterested 

individuals, and obese cats, in particular those that may face discomfort and exhibit 

reluctance to engage in physical activity. Many cat owners may encounter difficulties in this 

regard, leading to potential discouragement. However, there are strategies to encourage 

exercise in cats, such as leash training, interactive toys such as puzzle toys that require 

manipulation to drop treats, and wand toys as well as other enrichment methods to encourage 

play. Active play should last at least 10 minutes a day (Rand & Martin, 2004). Laser pointers 

as a method to encourage physical activity is currently under scrutiny as there is no guarantee 
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of reward, and may eventually lead to undesirable and obsessive behaviours, contributing to 

hindered welfare and increased stress of the cat (Kogan & Grigg, 2021). Should a pet owner 

choose to employ this method of play, a reward, whether a toy or treats (with dietary 

consideration when on a weight loss diet) should be provided to minimise these concerns. 

 

In South Africa, facilities such as Tygerberg Animal Hospital (TAH) Weight Clinic and Pets 

in Balance have incorporated innovative approaches to address feline obesity. TAH employs 

dedicated nurses who specialise in assessing and managing weight loss progress in cats and 

dogs. Pets in Balance offers a state-of-the-art hydrotherapy treadmill designed to facilitate 

safe and effective exercise for both cats and dogs. This treadmill is introduced gradually to 

animals, providing a low-impact workout that minimises stress on joints and tissues by 

trained animal physiotherapists who oversee the process, offering encouragement and 

enrichment. 

 

These clinics prioritise regular weight measurements, ensuring that pet owners remain 

motivated by tracking their pets' progress, which is supported in the article by Loftus & 

Wakshlag (2014). They also provide a valuable resource for feedback and support, making 

them essential in the fight against feline obesity. However, it is worth noting that the 

treadmill was initially developed to aid in the post operative recovery and injury of patients. 

6.6. Acupuncture - Traditional Medicine 

Acupuncture, a form of traditional Chinese medicine whereby very small needles are placed 

into trigger points on the body to relieve endocrine, physical and mental ailments in both 

human and animal patients over millennia. Wang et al. (2019) studies through clinical 

observations and animal studies suggested that acupuncture exerted a therapeutic effect 

encompassing a wide range of cellular and molecular events involved in the 

pathophysiological process of obesity. These findings indicate that acupuncture operates 

through multitarget mechanisms, and the cumulative modulation of various pathways 

ultimately contributes to its efficacy in promoting weight loss (Wang et al., 2019).  

However, there is much speculation on whether successful weight loss can be achieved 

following a series of acupuncture treatments due to methodological shortcomings, high 

diversity in variables, and the presence of publication bias (Fan et al., 2019). In future, 

studies require high quality trials to achieve an objective and reliable result.   



  
 

30 
 

6.7. Hypoxia-Induced Weight Management Studies: Translating Human 

Research to Animal Models 

Research in human subjects has investigated the use of moderate hypoxia under high-altitude 

conditions to boost energy expenditure and reduce appetite. Typically, these studies involve 

daily exposure to hypoxia for at least 12 hours over 14 days, aiming to understand its impact 

on human physiology (Rausch et al., 2018). 

 

One interesting aspect of this research is its focus on hypoxia's potential to influence gene 

expression, particularly the leptin gene within adipocytes. Leptin, regulated by Hypoxia-

Inducible Factors (HIFs), plays a role in food intake modulation and promoting FA 

utilisation. Investigating the mechanisms behind hypoxia-induced changes in leptin gene 

expression could have significant implications for weight management strategies. 

 

While this approach holds promise in humans, the feasibility of adapting it for animal 

models raises questions. Considerations include the cost of maintaining animals in high-

altitude simulation chambers and the duration of exposure required for physiological 

changes. 

 

This concept offers an opportunity to bridge the gap between human and animal studies, 

potentially uncovering new avenues for weight management in both human and veterinary 

medicine. However, ethical and practical factors must be carefully assessed before 

translating these findings to animals. 

 

Rausch et al. (2018) conducted a study examining the effects of moderate hypoxia and 

exercise on leptin, adiponectin, and visfatin mRNA-expression with Quantitative real-time 

PCR in obese subjects over several months. This study involved abdominal subcutaneous 

fat tissue biopsies taken before and after exposure at three and eight months in both hypoxic 

and control conditions. Results showed no significant differences in leptin levels after three 

and eight months between the hypoxia and control groups, however adiponectin and visfatin 

levels showed an increase after three months in the control group compared to the hypoxia 

group. This suggests that moderate exercise in normal atmospheric conditions was more 

effective than using hypoxic conditions to elevate adiponectin and visfatin levels. 
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7. Conclusion 

In conclusion, feline nutrition is a specialised field that demands meticulous attention to the 

unique dietary requirements and physiological characteristics of cats. A well-balanced diet 

that considers their limited carbohydrate digestion, high moisture needs, and the vital roles 

of fat and protein is essential in promoting the health and longevity of our feline companions. 

Ongoing research in areas such as the Gut-Brain-Axis and the microbiome continues to 

provide valuable insights, contributing to the development of optimal diets for our feline 

friends. Macro- and micronutrients, body weight, and sex were identified as key factors 

affecting food intake and preferences. 

 

It is essential to acknowledge that feline obesity is not limited to indoor cats. Addressing the 

extrinsic factors, (appropriate diets, multi-pet household, lifestyle, routine, treats, resistance 

to dietary change, etc) as well as intrinsic factors (potential health conditions, birth weight 

and litter size, suckling period, neuter status, metabolism, etc) with cat owners on an 

individualised basis is crucial for healthy weight management, overall health condition, and 

encouraging client-veterinarian communication.  

 

Prescription weight loss & weight management diets are designed to induce satiety, reduce 

energy intake, and provide essential nutrients. However, these diets may prove expensive, 

and alternatives such as wet foods with increased water content (empty calories), and 

potentially reduced carbohydrate and/or fat content, or home cooked meals may be 

considered with veterinary monitoring. While prescription diets may already incorporate 

supplements to promote weight loss, alternative diets may consider the supplementation in 

formulating their feline diets with the help of a board-certified veterinary nutritionist. To 

conclude, food choices should be tailored to individual cat preference and needs, while 

keeping the pet owners financial means and capabilities in mind is an important 

consideration. 

 

Emphasising the importance of exercise for managing feline obesity, strategies such as leash 

training for dedicated walks, and interactive toys for stimulating and encouraging body 

movement and play are valuable tools in encouraging cats' motivation. However, in cases 

with disinterested obese cats, specialised clinics with weight management services and/or 
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(hydrotherapy) treadmills may provide invaluable support in the battle against feline obesity 

and associated painful comorbidities. 

 

Furthermore, it is essential to recognize that drawing direct comparisons between cats and 

humans oversimplifies the matter. Approaches such as employing hypoxia chambers or 

blindly following diet trends without consideration for feline nutrition and physiology are 

ethically questionable and may pose more harm than benefit to cats. 

 

Moreover, the associated costs, including expenses and potential stress to cats, make such 

interventions considerably more burdensome in feline patients compared to humans. 

Consequently, the potential risks and consequences to feline patients should be thoroughly 

evaluated before pursuing such approaches. 

 

 

  



  
 

33 
 

Acknowledgements 

I would like to express my gratitude and thanks to Dr. Jócsák Gergely Péter for his patience, 

guidance, and support throughout the writing of this Thesis. Thank you to the students that 

provided photos, and their cats for being excellent visual examples for the purpose of 

demonstrating feline obesity. I also extend thanks to Charl Cilliers, an engineer, who 

checked the readability of this Thesis to someone outside of the field who may be interested 

in the topic in future. Finally, a huge thank you to the Stipendium Hungaricum Scholarship, 

that made it possible for me to attend this Veterinary certification.  



  
 

34 
 

References  

About Body Condition Scoring. (n.d.). Association for Pet Obesity Prevention. 
https://petobesityprevention.org/pet-weight-check Accessed 20 March 2023 

Arena, L., Menchetti, L., Diverio, S., Guardini, G., Gazzano, A., & Mariti, C. (2021). Overweight in 
Domestic Cats Living in Urban Areas of Italy: Risk Factors for an Emerging Welfare Issue. Animals, 11(8), 
Article 8. https://doi.org/10.3390/ani11082246 

Bexfield, N. & Braund, K. (2023). Liver: Lipidosis in Dogs (Canis). Vetlexicon. 
https://www.vetlexicon.com/canis/gastrohepatology/articles/liver-lipidosis/ Accessed 10 August 2023 

Brennan, C. L., Hoenig, M., & Ferguson, D. C. (2004). GLUT4 but not GLUT1 expression decreases early in 
the development of feline obesity. Domestic Animal Endocrinology, 26(4), 291–301. 
https://doi.org/10.1016/j.domaniend.2003.11.003 

Brister, J., (2021). Hepatic Lipidosis in Cats. VIN.Com. 
https://veterinarypartner.vin.com/default.aspx?pid=19239&id=10190751 Accessed 10 August 2023 

Buff, P. R., Carter, R. A., Bauer, J. E., & Kersey, J. H. (2014). Natural pet food: A review of natural diets 
and their impact on canine and feline physiology. Journal of Animal Science, 92(9), 3781–3791. 
https://doi.org/10.2527/jas.2014-7789 

Campigotto, A., Bernardo, T., Stone, E., Stacey, D., & Poljak, Z. (2020). An animal health example of 
managing and analyzing a large volume of data on a PC: Modeling body weight and age of over 13 million 
cats for explanatory and predictive purposes. Preventive Veterinary Medicine, 174, 104824. 
https://doi.org/10.1016/j.prevetmed.2019.104824 

Caro-Vadillo, A., Montoya-Alonso, J. A., & García-Guasch, L. (2022). Impact of Obesity on Lung Function 
in Cats with Bronchoconstriction. Veterinary Sciences, 9(6), 278. https://doi.org/10.3390/vetsci9060278 

Center, S. A., Warner, K. L., Randolph, J. F., Sunvold, G. D., & Vickers, J. R. (2012). Influence of dietary 
supplementation with l-carnitine on metabolic rate, fatty acid oxidation, body condition, and weight loss in 
overweight cats. American Journal of Veterinary Research, 73(7), 1002–1015. 
https://doi.org/10.2460/ajvr.73.7.1002 

Clark, M., & Hoenig, M. (2021). Feline comorbidities: Pathophysiology and management of the obese 
diabetic cat. Journal of Feline Medicine and Surgery, 23(7), 639–648. 
https://doi.org/10.1177/1098612X211021540 

Coates., J. (2021, February 15). Cat Nutrition: What Makes a Nutritional Cat Food? In: PetMD by Chewy. 
https://www.petmd.com/cat/nutrition/cat-nutrition-what-makes-nutritional-cat-food Accessed 18 October 
2023 

Courcier, E. A., O’Higgins, R., Mellor, D. J., & Yam, P. S. (2010). Prevalence and risk factors for feline 
obesity in a first opinion practice in Glasgow, Scotland. Journal of Feline Medicine and Surgery, 12(10), 
746–753. https://doi.org/10.1016/j.jfms.2010.05.011 

Courcier, E. A., Mellor, D. J., Pendlebury, E., Evans, C., & Yam, P. S. (2012). An investigation into the 
epidemiology of feline obesity in Great Britain: Results of a cross-sectional study of 47 companion animal 
practises. Veterinary Record, 171(22), 560–560. https://doi.org/10.1136/vr.100953 

Davies, R. H., Lawes, J. R., & Wales, A. D. (2019). Raw diets for dogs and cats: A review, with particular 
reference to microbiological hazards. Journal of Small Animal Practice, 60(6), 329–339. 
https://doi.org/10.1111/jsap.13000 

Egan, R., Stalker, M., & Hazlett, M. (2021). Hepatic lipidosis in small & toy breed puppies | Animal Health 
Laboratory [AHL Newsletter 2021;25(1):20.]. University of Guelph. https://www.uoguelph.ca/ahl/hepatic-
lipidosis-small-toy-breed-puppies Accessed 10 October 2023 



  
 

35 
 

Fan, X., Yu, M., Fu, S.-P., Zhuang, Y., & Lu, S. (2019). Effectiveness of Acupuncture in Treatment of 
Simple Obesity in Animal Models: A Systematic Review and Meta-Analysis. Evidence-Based 
Complementary and Alternative Medicine, 2019, e5459326. https://doi.org/10.1155/2019/5459326 

Foreman, J.H. (2023). Hyperlipemia and Hepatic Lipidosis in Large Animals—Digestive System—Merck 
Veterinary Manual. https://www.merckvetmanual.com/digestive-system/hepatic-disease-in-large-
animals/hyperlipemia-and-hepatic-lipidosis-in-large-animals Accessed 10 September 2023 

German, A. J., Woods-Lee, G. R. T., Biourge, V., & Flanagan, J. (2023). Partial weight reduction protocols 
in cats lead to better weight outcomes, compared with complete protocols, in cats with obesity. Frontiers in 
Veterinary Science, 10, 1211543. https://doi.org/10.3389/fvets.2023.1211543 

Godfrey, H., Rankovic, A., Grant, C. E., Shoveller, A. K., Bakovic, M., Abood, S. K., & Verbrugghe, A. 
(2022). Dietary choline in gonadectomized kittens improved food intake and body composition but not 
satiety, serum lipids, or energy expenditure. PLOS ONE, 17(3), e0264321. 
https://doi.org/10.1371/journal.pone.0264321 

Grunert, J. (2016, September 5). Should You Feed Wet or Dry Cat Food? | Hill’s Pet. Hill’s Pet Nutrition. 
https://www.hillspet.co.id/cat-care/nutrition-feeding/wet-vs-dry-cat-food Accessed 10 September 2023 

Hoelmkjaer, K. M., & Bjornvad, C. R. (2014). Management of obesity in cats. Veterinary Medicine : 
Research and Reports, 5, 97–107. https://doi.org/10.2147/VMRR.S40869  

Hoenig, M., & Ferguson, D. C. (2002). Effects of neutering on hormonal concentrations and energy 
requirements in male and female cats. American Journal of Veterinary Research, 63(5), 634–639. 
https://doi.org/10.2460/ajvr.2002.63.634 

Hoenig, M., Jordan, E. T., Glushka, J., Kley, S., Patil, A., Waldron, M., Prestegard, J. H., Ferguson, D. C., 
Wu, S., & Olson, D. E. (2011). Effect of macronutrients, age, and obesity on 6- and 24-h postprandial 
glucose metabolism in cats. American Journal of Physiology - Regulatory, Integrative and Comparative 
Physiology, 301(6), R1798–R1807. https://doi.org/10.1152/ajpregu.00342.2011 

Hoenig, M., Thomaseth, K., Waldron, M., & Ferguson, D. C. (2007). Insulin sensitivity, fat distribution, and 
adipocytokine response to different diets in lean and obese cats before and after weight loss. American 
Journal of Physiology-Regulatory, Integrative and Comparative Physiology, 292(1), R227–R234. 
https://doi.org/10.1152/ajpregu.00313.2006 

Holst, B. S., & Gustavsson, M. H. (2016). Animal obesity: Causes, consequences and comparative aspects. 
Acta Veterinaria Scandinavica, 58(Suppl 1), 56. https://doi.org/10.1186/s13028-016-0237-0 

Izquierdo, A. G., Crujeiras, A. B., Casanueva, F. F., & Carreira, M. C. (2019). Leptin, Obesity, and Leptin 
Resistance: Where Are We 25 Years Later? Nutrients, 11(11), Article 11. 
https://doi.org/10.3390/nu11112704 

Janke, N., Coe, J. B., Bernardo, T. M., Dewey, C. E., & Stone, E. A. (2022). Use of health parameter trends 
to communicate pet health information in companion animal practice: A mixed methods analysis. Veterinary 
Record, 190(7). https://doi.org/10.1002/vetr.1378 

Kley, S., Hoenig, M., Glushka, J., Jin, E. S., Burgess, S. C., Waldron, M., Jordan, E. T., Prestegard, J. H., 
Ferguson, D. C., Wu, S., & Olson, D. E. (2009). The impact of obesity, sex, and diet on hepatic glucose 
production in cats. American Journal of Physiology-Regulatory, Integrative and Comparative Physiology, 
296(4), R936–R943. https://doi.org/10.1152/ajpregu.90771.2008 

Kobayashi, M., Okada, Y., Ueno, H., Mizorogi, T., Ohara, K., Kawasumi, K., Suruga, K., Kadokura, K., 
Ohnishi, Y., & Arai, T. (2020). Effects of Supplementation with Anti-Inflammatory Compound Extracted 
from Herbs in Healthy and Obese Cats. Veterinary Medicine : Research and Reports, 11, 39–44. 
https://doi.org/10.2147/VMRR.S240516 

Kogan, L. R., & Grigg, E. K. (2021). Laser Light Pointers for Use in Companion Cat Play: Association with 
Guardian-Reported Abnormal Repetitive Behaviors. Animals : An Open Access Journal from MDPI, 11(8), 
2178. https://doi.org/10.3390/ani11082178 



  
 

36 
 

Laflamme, D. P. (2020). Understanding the Nutritional Needs of Healthy Cats and Those with Diet-Sensitive 
Conditions. The Veterinary Clinics of North America. Small Animal Practice, 50(5), 905–924. 
https://doi.org/10.1016/j.cvsm.2020.05.001 

Linder, D. E., & Freeman, L. M. (2010). Evaluation of calorie density and feeding directions for 
commercially available diets designed for weight loss in dogs and cats. Journal of the American Veterinary 
Medical Association, 236(1), 74–77. https://doi.org/10.2460/javma.236.1.74 

Loftus, J. P., & Wakshlag, J. J. (2014). Canine and feline obesity: A review of pathophysiology, 
epidemiology, and clinical management. Veterinary Medicine: Research and Reports, 6, 49–60. 
https://doi.org/10.2147/VMRR.S40868 

Lyu, Y., Su, C., Verbrugghe, A., Van de Wiele, T., Martos Martinez-Caja, A., & Hesta, M. (2020). Past, 
Present, and Future of Gastrointestinal Microbiota Research in Cats. Frontiers in Microbiology, 11, 1661. 
https://doi.org/10.3389/fmicb.2020.01661 

Murphy, M. (2016). Obesity Treatment: Environment and Behavior Modification. Veterinary Clinics of 
North America: Small Animal Practice, 46(5), 883–898. https://doi.org/10.1016/j.cvsm.2016.04.009 

Öhlund, M., Palmgren, M., & Holst, B. S. (2018). Overweight in adult cats: A cross-sectional study. Acta 
Veterinaria Scandinavica, 60(1), 5. https://doi.org/10.1186/s13028-018-0359-7 

Okada, Y., Ueno, H., Mizorogi, T., Ohara, K., Kawasumi, K., & Arai, T. (2019). Diagnostic Criteria for 
Obesity Disease in Cats. Frontiers in Veterinary Science, 6, 284. https://doi.org/10.3389/fvets.2019.00284 

Opsomer, H., Liesegang, A., Brugger, D., & Wichert, B. (2022). Growth Curves and Body Condition of 
Young Cats and Their Relation to Maternal Body Condition. Animals, 12(11), 1373. 
https://doi.org/10.3390/ani12111373  

Pedersen, N. C., Perron, M., Bannasch, M., Montgomery, E., Murakami, E., Liepnieks, M., & Liu, H. (2019). 
Efficacy and safety of the nucleoside analog GS-441524 for treatment of cats with naturally occurring feline 
infectious peritonitis. Journal of Feline Medicine and Surgery, 21(4), 271–281. 
https://doi.org/10.1177/1098612X19825701 

2022 Pet Obesity Prevalence Survey. (2023). Association for Pet Obesity Prevention. 
https://www.petobesityprevention.org/2022 Accessed 29 October 2023 

Pets in Balance. (n.d.). Pets in Balance—Animal Physiotherapy Centre. Pets in 
Balance.https://petsinbalance.co.za/ Accessed 2 September 2023 

Phillips, A. M., Coe, J. B., Rock, M. J., & Adams, C. L. (2017). Feline Obesity in Veterinary Medicine: 
Insights from a Thematic Analysis of Communication in Practice. Frontiers in Veterinary Science, 4, 117. 
https://doi.org/10.3389/fvets.2017.00117 

Piyarungsri, K., Tangtrongsup, S., Thitaram, N., Lekklar, P., & Kittinuntasilp, A. (2020). Prevalence and risk 
factors of feline lower urinary tract disease in Chiang Mai, Thailand. Scientific Reports, 10, 196. 
https://doi.org/10.1038/s41598-019-56968-w 

Rand, J.S. & Martin, G. (2004). Feline Obesity: Causes, Consequences and Management. World Small 
Animal Veterinary Association World Congress Proceedings, 2004. VIN.com 
https://www.vin.com/apputil/project/defaultadv1.aspx?pid=11181&catid=&id=3852204&meta=&authorid= 
Accessed 03 October 2023 

Rankovic, A., Godfrey, H., Grant, C. E., Shoveller, A. K., Bakovic, M., Kirby, G., & Verbrugghe, A. (2022). 
Dose-response relationship between dietary choline and serum lipid profile, energy expenditure, and 
respiratory quotient in overweight adult cats fed at maintenance energy requirements. Journal of Animal 
Science, 100(7), skac202. https://doi.org/10.1093/jas/skac202 

Rausch, L. K., Hofer, M., Pramsohler, S., Kaser, S., Ebenbichler, C., Haacke, S., Gatterer, H., & Netzer, N. 
C. (2018). Adiponectin, Leptin and Visfatin in Hypoxia and its Effect for Weight Loss in Obesity. Frontiers 
in Endocrinology, 9, 615. https://doi.org/10.3389/fendo.2018.00615 



  
 

37 
 

Recalls & Withdrawals. (2023, September 29). U.S. Food And Drug Administration. 
https://www.fda.gov/animal-veterinary/safety-health/recalls-withdrawals 

Rochus, K., Janssens, G. P. J., & Hesta, M. (2014). Dietary fibre and the importance of the gut microbiota in 
feline nutrition: A review. Nutrition Research Reviews, 27(2), 295–307. 
https://doi.org/10.1017/S0954422414000213 

Sadek, T., Hamper, B., Horwitz, D., Rodan, I., Rowe, E., & Sundahl, E. (2018). Feline feeding programs: 
Addressing behavioural needs to improve feline health and wellbeing. Journal of Feline Medicine and 
Surgery, 20(11), 1049–1055. https://doi.org/10.1177/1098612X18791877 

Schwartz, G. (2013). Spontaneous capital femoral physeal fracture in a cat. The Canadian Veterinary 
Journal, 54(7), 698–700. PMID: 24155467 

Serisier, S., Feugier, A., Venet, C., Biourge, V., & German, A. J. (2013). Faster growth rate in ad libitum-fed 
cats: A risk factor predicting the likelihood of becoming overweight during adulthood. Journal of Nutritional 
Science, 2, e11. https://doi.org/10.1017/jns.2013.10 

Slingerland, L. I., Fazilova, V. V., Plantinga, E. A., Kooistra, H. S., & Beynen, A. C. (2009). Indoor 
confinement and physical inactivity rather than the proportion of dry food are risk factors in the development 
of feline type 2 diabetes mellitus. The Veterinary Journal, 179(2), 247–253. 
https://doi.org/10.1016/j.tvjl.2007.08.035 

Slovak, J. E., & Foster, T. E. (2021). Evaluation of whisker stress in cats. Journal of Feline Medicine and 
Surgery, 23(4), 389–392. https://doi.org/10.1177/1098612X20930190 

Sparkes, A. H., Caney, S., Chalhoub, S., Elliott, J., Finch, N., Gajanayake, I., Langston, C., Lefebvre, H. P., 
White, J., & Quimby, J. (2016). ISFM Consensus Guidelines on the Diagnosis and Management of Feline 
Chronic Kidney Disease. Journal of Feline Medicine and Surgery, 18(3), 219–239. 
https://doi.org/10.1177/1098612X16631234 

Tarkosova, D., Story, M. M., Rand, J. S., & Svoboda, M. (2016). Feline obesity - prevalence, risk factors, 
pathogenesis, associated conditions and assessment: A review. Veterinární Medicína, 61(6), 295–307. 
https://doi.org/10.17221/145/2015-VETMED 

Teng, K. T., McGreevy, P. D., Toribio, J.-A. L. M. L., & Dhand, N. K. (2020). Positive attitudes towards 
feline obesity are strongly associated with ownership of obese cats. PLoS ONE, 15(6), e0234190. 
https://doi.org/10.1371/journal.pone.0234190 

Thixton, S. (2022, August 22). Inflation or Price Gouging in Pet Food? 
https://truthaboutpetfood.com/inflation-or-price-gouging-in-pet-food/ Accessed 1 September 2023 

van Lent, D., Vernooij, J., Stolting, M., & Corbee, R. (2021). Kittens That Nurse 7 Weeks or Longer Are 
Less Likely to Become Overweight Adult Cats. Animals, 11(12), 3434. https://doi.org/10.3390/ani11123434 

Vester, B. M., Liu, K. J., Keel, T. L., Graves, T. K., & Swanson, K. S. (2009). In utero and postnatal 
exposure to a high-protein or high-carbohydrate diet leads to differences in adipose tissue mRNA expression 
and blood metabolites in kittens. British Journal of Nutrition, 102(8), 1136–1144. 
https://doi.org/10.1017/S0007114509371652 

Villaverde, C., & Chandler, M. (2022). Commercial vs Homemade Cat Diets: What you need to know. 
Journal of Feline Medicine and Surgery, 24(5), 415–428. https://doi.org/10.1177/1098612X221090389  

Wang, L.-H., Huang, W., Wei, D., Ding, D.-G., Liu, Y.-R., Wang, J.-J., & Zhou, Z.-Y. (2019). Mechanisms 
of Acupuncture Therapy for Simple Obesity: An Evidence-Based Review of Clinical and Animal Studies on 
Simple Obesity. Evidence-Based Complementary and Alternative Medicine, 2019, e5796381. 
https://doi.org/10.1155/2019/5796381 

Webb, C. B. (2018). Hepatic lipidosis: Clinical review drawn from collective effort. Journal of Feline 
Medicine and Surgery, 20(3), 217–227. https://doi.org/10.1177/1098612X18758591 



  
 

38 
 

Weight Management. (n.d.). In TAH. https://tah.co.za/services/weight-management/ Accessed 2 September 
2022 

Williams, K., & Ward, E. (2018). Creating a Weight Reduction Plan for Cats. In: VCA Canada Animal 
Hospitals. https://vcacanada.com/know-your-pet/creating-a-weight-reduction-plan-for-cats Accessed 3 
September 2023 

 

  



  
 

39 
 

 

 
  



  
 

40 
 

 


