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Insights from the Healthy Weight Clinic
and Pet Health Center
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D E F I N I T I O N S

• Obesity: excess white adipose tissue (body fat) 

that contributes to disease

• BCS: diagnosed via physical examination 

o 1-5 or 1-9

o Evaluation of subQ fat

Salt, et. al (2018); Laflamme, et. al (2012); Chiang, et al (2022); Hill's Pet Nutrition



Association for Pet Obesity Prevention

B O D Y  C O N D I T I O N  S C O R E



Hill's Pet Nutrition

B O D Y  F A T  I N D E X  ( B F I )
R I S K  C H A R T



AAFP-AAHA Feline Lifestage Guidelines (2021)

D E F I N I T I O N S



Adams, et al (2010)

The Institute of Canine Biology

D E F I N I T I O N S



Association for Pet Obesity Prevention (2022); 
Blanchard, et. al (2024); Buffington (2014)

61% 59%

Most common form of malnutrition

P R E V A L E N C E



Energy 
IN

Energy 
OUT

P A T H O P H Y S I O L O G Y



• Overall: EXCESS CALORIES

o Over-feeding

o Behavioral

o Medical conditions 

o Sedentary lifestyle

Laflamme et al, (2012); Churchill & Eirmann, (2021)

• Aging pets:

o ↓ energy requirements

o ↑ protein requirements

▪ Diet-induced thermogenesis

P A T H O P H Y S I O L O G Y

RER = 70 * (ideal BWkg)0.75

MER = RER x adjustment factor



Chiang et. al (2022); Blanchard et. al (2024)

• Polyphagia

o Cushing's disease

o Iatrogenic - steroid administration

• Altered metabolism

o Hypothyroidism

• Hyperlipidemia

• Osteoarthritis

M E D I C A L  F A C T O R S



• Age

• Breed

• Neuter status

• Sex?

• Owner perception of weight

Chiang et. al (2022); Blanchard et. al (2024);

Association for Pet Obesity Prevention

O T H E R  F A C T O R S

61%

59%



• State of chronic inflammation

• Osteoarthritis

• Neoplasia

• Diabetes mellitus & insulin resistance

• Shortened life span

• Higher anesthetic risk

• Respiratory disorders/dyspnea

• Metabolic disease

• Dermatopathy/inability to groom

• Dental disease

• Urinary tract infections

Lund et al (2005)

C O N S E Q U E N C E S  
&  C O - M O R B I D I T I E S
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C O N S E Q U E N C E S  
&  C O - M O R B I D I T I E S



• Adipose = metabolically active endocrine organ

o Active producer of:

▪ Hormones

• Leptin

• Resistin

▪ Inflammatory cytokines

• TNF-α (tumor necrosis factor alpha)

• Interleukins

• C-reactive protein (CRP)

o Downregulates adiponectin

Laflamme et al (2012); Marchi et al (2022)

C H R O N I C  I N F L A M M A T I O N

Obesity

Increased leptin
Decreased 

adiponectin

Leptin 
resistance Loss of anti-

inflammatory 
propertiesDisturbed 

immunity

Increased adipose

Chronic low-grade inflammation



Marchi et al (2022)

Excess weight gain

Expansion of 
adipose

Impaired 
angiogenesis

Hypoxia, fibrosis, 
inflammation

Immune system cells 
infiltrate into 

adipose

Adipose dysfunction 
& secretion of pro-

inflammatory 
adipokines

Exaggerated 
recruitment of 
immune cells

Further stimulation 
of pro-inflammatory 

adipokines

Chronic low-grade 
inflammation



Kerwin (2010); Laflamme et. al (2012)

OA

Most 
prevalent 

joint disorder 
in dogs

16.5-91% 
of cats show 
radiographic 

signs

Inflammation

Breakdown 
in articular 
cartilage

Loss of 
proteoglycans 

from 
extracellular 

matrix

ILs, PGE, 
metallo-

proteinases, 
ROS

Tissue 
damage



Laflamme et. al (2012)

Obesity OA

O S T E O A R T H R I T I S

• Added weight = stress on joints

• ↑ Oxidative stress (ROS)

• ↑ Inflammatory mediators



Laflamme et. al (2012)

Obesity OA

O S T E O A R T H R I T I S

• ↑ Joint mobility

• ↓ Lameness/pain



• Paired feeding study

o 48 Labrador retrievers

o Paired by sex and weight within litters

o Control fed: free fed, then ideal weight 

energy requirements

o Restricted/limit fed: 75% of control group

o 8 year study

O S T E O A R T H R I T I S

Kealy et al (2000)



O S T E O A R T H R I T I S

Kealy et al (2000)

Radiographic OA prevalence

Hip joint

Shoulder joint

Elbow joint

Multiple joints
Control-fed >
restricted-fed

Control-fed: 15/22
Restricted-fed: 3/21

Control-fed: 19/22
Restricted-fed: 12/21

Increased severity in 
control-fed



O S T E O A R T H R I T I S

Smith et al (2006)



O S T E O A R T H R I T I S

Smith et al (2006)

Radiographic OA prevalence: Hip joint

Earlier median age 
of onset -

6 years

Increased 
prevalence  -

83%

Control-fed: Restricted-fed:

Later median age 
of onset -
12 years

Decreased 
prevalence  -

50%

Average BCS:
6.7/9

Average BCS:
4.6/9



O S T E O A R T H R I T I S

Marshall et al (2010)

BW reduction causes a decrease 
in clinical signs of lameness

8.6% initial BW lost
6.92% pelvic circumference lost

6.10%+ BW loss caused 
significant decrease in lameness

8.85%+ BW loss caused ground 
reaction forces measured in 

worst affected limb to increase

• Prospective study - 14 client-owned dogs

o Clinical & radiographic OA

o 20%+ above ideal body weight

o Therapeutic weight-loss diet – 16 

weeks

o Six follow-up visits assessed:

▪ Body weight

▪ Pelvic circumference

▪ Severity of lameness



Marchi et al (2022)

Excess white 
adipose tissue

Unregulated 
production of 

adipokines

Increased 
secretion of 

pro-
inflammatory 

cytokines

Chronic 
inflammation

Tumor 
development 

(increased 
incidence & 
malignancy)

N E O P L A S I A



Lund et al (2005); Marchi et al (2022)

Hormonal carcinogenesis

Adipose tissue 
dysfunction

High estrogen

Post-
menopausal 

breast cancer

Inflammatory 
state

Estrogen 
signaling 

dysfunction

Mutagenesis, 
DNA damage, 

cell 
proliferation, 
angiogenesis

Prolactin & 
steroid 

hormones

Canine 
mammary 

cancer

In humans

Adipose 
secretion of 
aromatase

Conversion of 
androgen 

hormones into 
estrogen

In animals



Insulin 
Resistance: 
Inability of 
tissues to 
respond 

normally to 
insulin

Obesity
Increased 
TNF-alpha

Blocked 
activation 
of insulin 
receptors

Increased 
adipose

I N S U L I N  R E S I S T A N C E

Laflamme et al (2012)



Insulin 
Resistance: 
Inability of 
tissues to 
respond 

normally to 
insulin

Obesity
Increased 
oxidative 

stress

Reduced 
translocation 

of GLUT4

Increased 
intracellular 
fatty acids

I N S U L I N  R E S I S T A N C E

Laflamme et al (2012)



Insulin 
Resistance: 
Inability of 
tissues to 
respond 

normally to 
insulin

Obesity
Increased 
oxidative 

stress

Decreases 
adiponectin 

gene 
expression

Increased 
intracellular 
fatty acids

I N S U L I N  R E S I S T A N C E

Laflamme et al (2012)



Laflamme et al (2012)

Insulin 
Resistance: 
Inability of 
tissues to 
respond 

normally to 
insulin

Obesity
Decreased 

thermogenesis
Increased 

eating

Decreased 
fat 

oxidation

I N S U L I N  R E S I S T A N C E



Lund et al (2005); 

Laflamme et al (2012)

A  Q U I C K  N O T E  O N  D I A B E T E S

2x

4x

Overweight cats

Risk of diabetes mellitus

Obese cats



• Overweight dogs:

o ↑ Risk of instantaneous death

o ↓ Lifespan in all breeds and ages

• Indirect associations with lifespan

o Predisposition or exacerbation of disease

▪ Lean dogs have delayed onset for 

requiring long-term treatment of chronic 

diseases, including OA

o Decreased quality of life

S H O R T E N E D  L I F E  S P A N

Kealy et al (2002); Salt et al (2018)

13 years 11.2 years



• Overweight dogs:

o ↑ Risk of instantaneous death

o ↓ Lifespan in all breeds and ages

• Indirect associations with lifespan

o Predisposition or exacerbation of disease

▪ Lean dogs have delayed onset for 

requiring long-term treatment of chronic 

diseases, including OA

o Decreased quality of life

S H O R T E N E D  L I F E  S P A N

Kealy et al (2002); Salt et al (2018);

Davies et al (2024); Sutherland et al (2024)

#1 reason

why dog & cat owners would 
participate in a weight 

management program for their pet



• Obese/overweight IS a diagnosis!

o Not consistently recorded

o Discuss ideal weight

• Complete physical exam & records

o Body weight and body condition score

o Muscle condition score

o Diet history

o Client education

o Feel comfortable making a weight loss plan
Chiang et al (2022); Association for Pet 

Obesity Prevention 2023 Survey Data

43%
of pet owners report their 

vet annually discusses 
their pet's optimal weight 

or BCS

H O W  C A N  W E  H E L P ?



• Negative energy balance

o Therapeutic weight loss food

▪ Reduction in calories

▪ ↑ Protein

▪ ↑ Fiber

o ↑ Exercise

• Treats: 10% of total diet

• Consistent monitoring

• Client education

• Aging pets:

o Consider comorbidities

o Taste preferences/aversions

o Remember higher protein requirements

o Omega-3's & antioxidants

D E V E L O P I N G  A  
W E I G H T  L O S S  P L A N

Cats: 0.5-1% BW
lost per week

Dogs: 1-2% BW
lost per week



" B E T T Y "  

• 12 y/o FS Beagle mix

• Starting weight: 33 lbs

• Starting BCS: 8/9

• Enrolled May 2023







" B E T T Y "

• 1 year later... (May 2024)

• Ending weight: 27.8 lbs

• Ending BCS: 5/9



This information is for educational purposes only.

Clinical Nutrition Internship is funded by Hill's Pet Nutrition.

Thank you to Dr. Nelson & Dr. Getty!

O N E  L A S T  T H I N G . . .



Q U E S T I O N S ?



Take Our
Survey
Scan the QR code to
provide feedback on
today’s continuing
education
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