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Beispielbild 

Pet's body condition 

 -  

Can we talk about an obesity epidemic? 

- 

How to help your animal lose weight safely? 

 

Jürgen Zentek 

 

Institute of Animal Nutrition 

Freie Universität Berlin 
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Institut für Tierernährung 
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Outline 
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Obesity in humans 
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Obesity in humans 
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Obesity in humans 

Females 

Males 

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Proportion_of_overweight_and_of_obese_men,_2014.png 
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Obesity 

• People and animals - Obesity is a complex disorder  

- Diet 

- Age 

- Level of physical activity 

- Behavioural factors 

- Socioeconomic factors 

- Environment exposures 

- Genetics 

- Metabolism 

- Microbiome 

Chandler et al. 2017 
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Obese humans 

• Obesity definition 

 

- Obesity was traditionally defined as an increase in body 

weight that was greater than 20 percent of an 

individual’s ideal body weight (Encyclopaedia Brittanica) 

- Maximum weight of approximately 592 kg in a male 

Mexican 

 

https://www.maennersache.de/dickster-mann-der-welt-juan-pedro-franco-2766.html 
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Obese humans 

• Obesity definition 

 

- Obesity is defined as “a disease in which excessive 

bodyweight has accumulated to the point where health 

is adversely affected” 
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Obese dogs and cats 
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Obese dogs and cats 

• Obesity in dogs 

https://www.mirror.co.uk/ 
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Obese dogs and cats 

• Obesity in dogs 

- Mastiff, and at the same time the 

heaviest dog ever, was a male 

named Aicama Zorba La-Susa 

- According to the Guinness Book of 

Records he weighed 156 kg in 

November 1989 with a shoulder 

height of 95 cm 

http://worlds-biggests.blogspot.com/ 
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Obese dogs and cats 

• Obesity in cats 

 

- The "fattest cat in the world"  

- Born in 2007 

- Called “Skinny” 

- An inappropriate name, considering that he weighs 

more than 20 kg 

https://www.gentside.de 
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Obese dogs and cats 

• Epidemiology 

overweight/obesity in 

dogs 

 

- 34% to 53% in the 

USA  

- France, Australia, 

and the UK: 38.8%, 

41%, and 52% 

16 

Obese dogs and cats 

• Epidemiology 

overweight/obesity in 

cats 

 

- From as low as 6% 

to as high as 44% 

- 11.5% in the UK 

The increasing rates of obesity in small animals over the past 

20–30 years has occurred in parallel with the rising epidemic 

of obesity in the human population 
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Obese dogs and cats 

• Epidemiology overweight/obesity in cats 

• Prevalence 45% in medical records cohort 

• 22% in questionnaire cohort (owners judged) 

- Risks: 

- Lower urinary tract disease 

- Diabetes mellitus 

- Respiratory disease 

- Skin disorders 

- Locomotor disease 

- Trauma 
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Obese dogs and cats 

• Age effects 

 

 

 

 

 

 

 

Lund et al. 2006 
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Obese dogs and cats 

• Gender effects 

 

 

 

 

 

 

 

Lund et al. 2006 

20 

Outline 
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Requirements 

1. Energy 

2. Proteins 

3. Fats 

4. Carbohydrates 

5. Fiber 

6. Minerals 

7. Vitamins 

  

 

Energie- und 

Nährstoffbedarf - 

Energy and nutrient 

requirements. Nr. 5 

Hunde / dogs, 

Ausschuß für 

Bedarfsnormen der 

Gesellschaft für 

Ernährungsphysiologie 

(Hrsg.): 
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Domestication 

• Dogs were probably the first domesticated animal 

• First findings of dog-like canids about 33,000 years old 

(Siberia) 

• 14,000-13,000 years old findings in Israel show burials of 

humans and dogs 

• Domestication approximately 13 - 17,000 years ago 

http://www.abebooks.de/servlet/SearchResults?an=Ausschu%DF+f%FCr+Bedarfsnormen+der+Gesellschaft+f%FCr+Ern%E4hrungsphysiologie+%28Hrsg.%29%3A
http://www.abebooks.de/servlet/SearchResults?an=Ausschu%DF+f%FCr+Bedarfsnormen+der+Gesellschaft+f%FCr+Ern%E4hrungsphysiologie+%28Hrsg.%29%3A
http://www.abebooks.de/servlet/SearchResults?an=Ausschu%DF+f%FCr+Bedarfsnormen+der+Gesellschaft+f%FCr+Ern%E4hrungsphysiologie+%28Hrsg.%29%3A
http://www.abebooks.de/servlet/SearchResults?an=Ausschu%DF+f%FCr+Bedarfsnormen+der+Gesellschaft+f%FCr+Ern%E4hrungsphysiologie+%28Hrsg.%29%3A
http://www.abebooks.de/servlet/SearchResults?an=Ausschu%DF+f%FCr+Bedarfsnormen+der+Gesellschaft+f%FCr+Ern%E4hrungsphysiologie+%28Hrsg.%29%3A
http://www.abebooks.de/servlet/SearchResults?an=Ausschu%DF+f%FCr+Bedarfsnormen+der+Gesellschaft+f%FCr+Ern%E4hrungsphysiologie+%28Hrsg.%29%3A
http://www.abebooks.de/servlet/SearchResults?an=Ausschu%DF+f%FCr+Bedarfsnormen+der+Gesellschaft+f%FCr+Ern%E4hrungsphysiologie+%28Hrsg.%29%3A
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Dog breeds 

• 343 Standards 

• + Mongrels 
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Dog breeds 

• Group 1. Sheepdogs and Cattledogs (except Swiss Cattledogs). 

• Group 2. Pinscher and Schnauzer - Molossoid and Swiss Mountain and 

Cattledogs. 

• Group 3. Terriers. 

• Group 4. Dachshunds. 

• Group 5. Spitz and primitive types. 

• Group 6. Scent hounds and related breeds. 

• Group 7. Pointing Dogs. 

• Group 8. Retrievers - Flushing Dogs - Water Dog. 

• Group 9. Companion and Toy Dogs. 

• Group 10. Sighthounds. 
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Locations of dog skeletons 

 

26 

Domestication 
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Dogs and wolves 
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Nährstoffe 

      Protein       Fat          CHO        Ca            P 
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Domestication and diet 
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Domestication 

• Physiological adaptation 

• Differences between  

dogs and wolves 

Amylase 

Maltase 
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Domestication 

• Morphological and behavioural abnormalities of dogs and 

wolves 

• Dogs have a complicated demographic history  

• Gene flow between dogs and wolves 

• Divergence, population expansions, contractions 

Fotocom
munity 

32 

Nutritional advances in gastroenterology 

Diet Diet 

• low bacterial densitiy 
• enzymatic digestion 

• high  bacterial density 
• Fermentation 

Digestion  =  Combined activity of 
enzymatic and  fermentative processes 

Stomach Small  intestine Large  intestine 

Diet Diet 

• low bacterial densitiy 
• enzymatic digestion 

• high  bacterial density 
• fermentation 

Digestion  =  Combined activity of 
enzymatic and  fermentative processes 

Stomach Small  intestine Large  intestine 

http://www.fotocommunity.de/photo/amerikanischer-wolfshund-siouxf/26153252
http://www.fotocommunity.de/photo/amerikanischer-wolfshund-siouxf/26153252
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Colonisation of the GI tract 

Bacteria (log10 CFU/g) 

10-11 
up to 5 

• Healthy dogs, 

• after meal 

intake 
6-9 
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Colonisation of the GI tract 

• Overweight pets seem to have a 

compositional, metabolic shift of the 

microbiota 

 

• Microbiota might be more effective in 

extracting energy  

 

• But still contradictory 

Forster et al. 2018; 
Kieler et al. 2016; 
Park et al. 2015; 
Handl et al. 2013;  
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Microbiota and ageing 

• Age changes microbial communities 

 

• microbiota 

 

Old ≠ young 

Cl. Perfringens 

Bifidobacteria  
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Starch digestibility in dogs in % 
 
wheat, uncooked  91-97 (97) potatoe, uncooked  0-20 (0) 
wheat, processed  99 (99) potatoe, cooked 95 (94) 
maize, uncooked  94-99 (94) banana, raw 57 
maize, processed  99 (98) banana,baked 78 
oats, uncooked  94 bread  74-79 
oats, processed  96 tapioca, crude  90 (50-70) 
rice, cooked  98 tapioca, cooked 99 (94) 
 
brackets: ileal digestibility 

Quantitative aspects 
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Apparent digestibility in dogs, % 
 
  total ileal total 
 
 Meat, fresh 98 96 1-2 
 Liver, lung, fresh 95 93 2 
 Milk 95 
 Tribe 93 88 5 
 Greave meal 93 85 8 
 Tendons, cartilage 90-95 
 Bone collagen, isolated 94 
 Bone 33-46 
 Egg yolk, raw 94 
 Egg white, raw 50-70 
 Egg white, cooked 90 
 Fishmeal 83-89 
 Meat meal 90 86 4 
 Curd 85 80 5 
 Feather meal, raw 50-65 
 Horn meal 60 
 Gluten 90-94 88-90 2-4 
 Soya meal 84 80 4 
 Soya isolate 94 91 3 
 Peas 85 
 Peanut meal 80 
 Field beans 74 65 9 
 Vegetables 63 

38 

Fat digestion 

Apparent fat digestibility, % 
 
 Bovine 84-99 Soya 96 
 Porcine 96 Soy oil, fried 93 
 Goose 98 Peanut 97 
 Fish 97 Linseed 97 
 Butter 95-97 Cotton 97-99 
   Corn 97 
   Olives 98 
   Coconut 97 
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Outline 
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Pathophysiology 

…it is the result of a positive energy balance 

 

Obesity is the result of an unbalanced                                  

energy intake and expenditure 

• Elevation of energy 

expenditure 

• Reduced energy 

intake 

• Reduced energy 

expenditure 

• Elevated feed 

intake 
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Overfeeding 

• Orthopedic disorders 

• Diabetes mellitus 

• Cardiovascular disease 

• Skin problems 

• Neoplasia 

• Narcotic risk ↑ 

• Life expectancy ↓ 

 https://www.fish4dogs.com/testimonials-news/blogs/Obesity-in-Dogs.aspx 
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Co-morbidities 

• Overweight 

and obesity 

in dogs 

• 34% of adult 

dogs (n = 

21,754)  

 

Lund et al. 2006 

Disease Obese 

(1,099) 

Overweight 

(6,303) 

Normal/ 

underweight  

(14,353) 

Arthritis/Osteoarthritis 4.2% 4.0% 2.4% 

Dermatopathy 18.9% 18.6% 17.2% 

Diabetes mellitus 0.7% 0.4% 0.3% 

Dystocia 0.0% 0.1% 0.2% 

Gastrointestinal disease 6.6% 7.3% 7.3% 

Heart disease 3.8% 3.4% 3.9% 

Hypertension 0.0% .08% .03% 

Hyperadrenocortism 0.6% 0.5% 0.2% 

Hypothyroidism 3.3% 1.5% 0.8% 

Intervertebral disc disease 1.7% 2.0% 1.8% 

Lameness 4.3% 3.7% 2.9% 

Lower urinary tract disease 3.6% 3.6% 3.0% 

Musculoskeletal disease 8.6% 8.3% 6.1% 

Neoplasia 10.3% 7.6% 5.3% 

Oral disease 34.1% 30.5% 25.7% 

Pancreatitis 0.9% 0.5% 0.4% 

Paresis/Ataxia 0.3% 0.2% 0.3% 

Renal disease 1.1% 0.8% 0.9% 

Reproductive disease 0.5% 1.0% 1.4% 

Respiratory disease 3.5% 3.2% 3.6% 

Ruptured cruciate ligament 1.6% 1.1% 0.5% 

Tracheal collapse 0.4% 0.2% 0.1% 
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Body condition 

• Overweight / obesity: 

 

- 15 overweight dogs 

- BCS > 7 

- 1-1,5 % weight reduction/week 

- Exercise 

- Heart rate -17% 

Bouthegourd et al. 2009 
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Fat 

• The adipose tissue is a metabolically active organ 

• The size of the fat deposit affects the consumption 

• Metabolites (e.g., glycerol, fatty acids) 

 

- Various factors are secreted: 

Hormons, eg. Leptin 

Other bioactive substances 

Inflammatory mediators 
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Obesity in cats 

BCS 3        BCS 5 

Liver 
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Subcutaneous  
fat 

O
k
a
d
a
  
e
t 

a
l.
 2

0
1
7
 

46 

Energy 

• Permanent energy supply reduces life expectancy and 

increases multimorbidity 

 

- Restrictive feeding of labrador retrievers 

- Life expectancy ↗ 

- Age-related metabolic changes ↘ 

- Osteoarthritis ↘ 

Kealy et al. 2002 



24 

47 

Life expectancy 
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                        25% reduction        Ad libitum   

Body condition 5 (max. 9) at medium age ->  >12 y (P < 0,001) 

48 

Figure 2 The Kaplan–Meier curve of the time from the first visit at the maximum body condition score (maxBCS) recorded to death of all 

causes for 2281 cats that presented at least twice to a clinic in Sydney, Australia, after the age of 1 from January 2005 to June 2015 

Published in: Kendy T Teng; Paul D McGreevy; Jenny-Ann LML Toribio; David Raubenheimer; Kim Kendall; Navneet K Dhand; Journal of Feline 

Medicine and Surgery  20, 1110-1118. 

DOI: 10.1177/1098612X17752198 

Copyright © 2018 International Society of Feline Medicine and American Association of Feline Practitioners 
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Energiebedarf 

• Energy requirement mostly ↘ 

 

Taylor et al. 1995 

< 6 y 

 

520 

608 

497 

524 

> 8 y 

 

415 

393 

610 

453 

 

Energy, MJ/kg0,75/d 

 

Cairn Terrier 

Labrador Retriever 

Beagles 

Daxhund, Westhighland White  

Terrier 

Age 

-12 to -25% 

Photo: https://www.petsmartcharities.org/adoption-stories/senior-dog-adoptions 

Beispielbild How to help your animal lose weight safely? 

Jürgen Zentek 

 

Institute of Animal Nutrition 

Freie Universität Berlin 
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Outline 
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Owner education 

• Vets should consider developing better methods of 

supporting the owners 

 

- Before and during weight management 

- After successful weight loss 

- Rapid results in terms of weight loss will motivate 

owners more than frustrating long periods 



27 

53 

Owner education 

• Assessment of BCS/BW 

 

- Only 48% of owners could 

correctly estimate their dog's 

BW 

- Many owners are not aware of 

their pet's BCS and BW 

- They cannot accurately interpret 

pet food labels 

 

54 

Owner education 

• Feeding one's pet is influenced by beliefs 

• Little knowledge: pet specific needs, pet food and pet 

health 

• Pet exercise is also influenced by beliefs 

• Implications of exercising one's pet for the pet owner 

 

Downes et al. 2017 
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Owner education 

• Perception of canine/feline 

obesity 

• Personal communication 

strategies 

• Practice-level interventions 

https://www.vet.cornell.edu/news/20181004/toolkit-provides-resources-veterinarians-battle-pet-obesity-trend 

56 

Owner education 

• Human-companion animal bond 

 

- Create successful programmes that promote physical 

activity in people and their pets with obesity 

- Dog walking is a proven motivator for human physical 

activity 

- Health benefits to both the owner and the dog 

- We need to communicate and to collaborate with 

physicians 
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Owner education 
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Talking to the owner 

• Make the owner see when his/her pet is obese (BCS) 

• Make him understand, something has to be done 

- demonstrating the existing or expected health  

threats 

- demonstrating the increase of life quality that would result from 

slimming  

• Go through a long and hard time of strict diet management  

- the owner must have been convinced in steps one and two 

- he must have a clear goal (well defined weight reduction program) 

• Make him maintain the dog´s ideal body weight 

- continuous checks  
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Talking to the owner 

• Is the owner convinced and willing to make a sacrifice? 

• Give the following options: 

- diet and exercise  

- are inevitable for long-term success anyway 

- pharmacological treatment is to be seen as initial aid if 

necessary 

- must be accompanied by changing the life-style 

• Make a thorough diet history 

- to identify the bad habits 

- to find a suitable diet  

• Make a plan…. 
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Outline 
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Puppies 

62 

Weight gain 

• The daily gain (in g) should initially be 2.5-3 times the 

weight of the parents (in kg) 

• Example: adult dog = 20 kg -> Daily increases of the 

puppies 50-60 g 

• Regular weighing is important 
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• Growth abnormality? 

64 

Risk factors: 
 

• Large and giant breeds -> genetic 
• Male > female dogs (Osteochondrosis of proximal  
  humerus)  
• Rapid growth/ad libitum feeding 
• Inadequate calcium and/or phosphorus intake 
 
• Today only occasionally:  
  unbalanced vitamin or trace element intake 

 
Multifactorial 



33 

65 
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Great 

Dane 
variation of weight 
development: 
 

• large > small breeds 
 
mechanical stress 
 

• static load/weight 
• dynamic forces/muscle 

66 
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Age (days) 

Ad libitum 

Restrictive 
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Restricted feeding      Ad libitum feeding  
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Recommendation 
 

- Advise owners to accept moderate growth rates,  
   especially in large breeds 

 
 

     month  body weight at the end of month  
      (% of adult) 
    3     30 
    6     60 
        12     80 

70 

Energy requirements 

Breed 

Individuum 

Housing 

Activity 

Single vs. colony dogs 

 30 % 
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- deficiency:  decreased growth rates, fattening 

  extreme deficiency: cachexia 

 

- excess:  no detrimental effects on skeletal  

  development (NAP et al. 1991) 

- goal:   adequate supply with all essential amino 

  acids  

Protein intake and growth 

72 

I. Proteins 

II. Cereals 

III. Fibre 

IV. Oil 

V. Vitamins, minerals 

Adult Growth 

35-45 % 

 

 

 

45-55 % 

5 % 

5 % 

0,5 g/kg BW/Tag 

45-55 % 

 

 

 

35-45 % 

5 % 

5 % 

Diet  

composition 

2,5->1,5->0,7 g/kg BW/d 

 3  -> 6  ->12 Months 
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BARF: Raw feed 

meat 
55% 

organs 
5% 

bone 
3% 

vegetables 
32% 

oil 
5%  

   Fresh matter Dry matter
  
Protein %         12,5                      38,9  
energy MJ/100 g                         0,8                        2,4  
calcium %                         0,4                        1,4  
Phosphorus %                         0,3                        1,0  

74 

Nutrient levels in commercial diets for growing dogs 

in 100 g   

Dry food 

1,6 MJ/100 g 

Canned food 

0,5 MJ/100 g 

Commercial 

products 

(Dry) 

Protein g 20–23 6–7 24–36 

Calcium g 0,8–1,2 0,3–0,4 0,8–1,7 

Phosphorus g 0,6–1 0,2–0,3 0,7–1,3 

Vitamin A IU 800–1.200 160–300 925–2.200 

Vitamin D IU 70–90 13–25 61–250 
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Feed preferences 

• Selection of macronutrient intake 

- Protein: Fat: carbohydrate ratio of about 30%: 63%: 7% 

(reference energy) 

- Breeds (5) remarkably similar 

- First choice: Dogs choose a diet that was slightly, but 

significantly lower in fat 

- Learning obviously plays a role in the regulation of 

macronutrients 

Hewson-Hughes et al. 2013 

76 

Energy and protein requirement 

• Dogs: 

 

- Temperament, hairiness and fat insulation 

- Energy requirements in dogs varies strongly 

 

- Energy: 0.42 to 0.53 MJ / kg KM0.75 / day 
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Energy 

• Maintenance requirement 
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Energy 

• Breed differences 

 

0 
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Diverse references, NRC 2006, Meyer and Zentek 2016 
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Dietetics 

Possibilities Advantage Disadvantage 

Total food deprivation rapid weight loss health risks, 

impracticable 

Reduction of the 

amount of food 

simple insufficient nutrient 

supply,                    

lack of satiety 

Weight loss diet long term benefit amount of feces, 

acceptance 

80 

Dietetics 

• Hepatic lipidosis (HL)  

 

- Most common form of liver 

dysfunction in cats 

- Severe nature of a cat's 

response to anorexia 

- Overweight cat stops eating for 

days to weeks, losing weight in 

the process 

 

Litster et al. 2002 
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Weight development after weight reduction  

• 39 dogs 

• 4 groups 

• Energy intake: 100 %, 75 %, 60 % and 50 % of the calculated energy 

requirement (ideal weight) for 16 weeks 

• Each group divided in 2 groups 

 

- group 1: feeding for weight maintenance ( 10 %) 

- group 2: ad libitum feeding for 2 x 15 min a day 

 

LAFLAMME, 1995 

82 

Weight development after weight reduction 

weight at start 

ad libitum restricted 

after 16 weeks of energy reduction (CMER = calculated 

energy requirement) 

with ad libitum feeding weight gain is biggest in the 50 % 

CMER-group 

Dogs with a mean weight loss of 1,14 % per week maintained 

the reduced weight best 
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Diet – characteristics 

• Fat reduction  

• More protein - less energy → elevation of protein : energy 

ratio 

• Carbohydrates suitable for satiety-management 

• Analogous elevation of other nutrients 

• „filling material“: fiber, water, air 

• Texture and  shape for slow feed intake 

• Special ingredients 
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Diet – Nutrients II 

• Fiber  

- reduces energy density 

- supports feeling of satiation 

- but: feces-quantity, digestibility, palatability, flatulence + diarrhea 

• Carbohydrates 

- choose sources with a low insulin response 

- prefer corn and barley to wheat and rice 

• L-Carnitine 

- supports LC-fatty acid transport in mitochondria 

- induces muscle formation 
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Outline 

86 

New habits 

- Spread daily food over three or four meals 

- If treats are necessary, use a part of the allocated food 

- Introduce new feeding rituals 

- Increase playing and exercise 

- Make a weight curve on weekly basis 

- Meet for regular checkups 
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Monitoring 

Labrador, 35 kg BW, target: 30 kg 

Diet: 16 Weeks, 1 % weight loss/week 
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Picture: Telegraph.co.uk 
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Exercise 

• Supports diet by increasing energy expenditure a little bit 

- 2 hours moderate activity  requirement + 5 % of maintenance 

• Supports diet by increasing muscle mass 

• Reduced energy intake reduces willingness to exercise 
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Weight reduction and physiotherapy I 

• 30 dogs 

• overweight 

• BCS 4/5  (5 point scoring system) 

• lameness 

• 2 groups 

- group 1: diet + physiotherapy 

- group 2: diet only 

• duration: 5 months 

 

MLACNIK et al., 2006 
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Weight reduction and physiotherapy II 

Lameness
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MLACNIK et al., 2006 
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Pharmacological support 

• Dirlotapide (“Slentrol”)  

- reduces fat absorption  

- reduces the appetite by increasing the satiety of the 

animal 

- is administered by a “weight management program” 

over up to one year 
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Good Luck! 


