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  Abstract
  Obesity in pets is a frustrating, major health problem. Obesity in human children is similar. Prevailing theories accounting for the rising obesity rates – for example, poor nutrition and sedentary activity – are being challenged. Obesity interventions in both pets and children have produced modest short-term but poor long-term results. New strategies are needed. A novel theory posits that obesity in pets and children is due to ‘treats’ and excessive meal amounts given by the ‘pet–parent’ and child–parent to obtain affection from the pet/child, which enables ‘eating addiction’ in the pet/child and results in parental ‘co-dependence’. Pet–parents and child–parents may even become hostage to the treats/food to avoid the ire of the pet/child. Eating addiction in the pet/child also may be brought about by emotional factors such as stress, independent of parental co-dependence. An applicable treatment for child obesity has been trialled using classic addiction withdrawal/abstinence techniques, as well as behavioural addiction methods, with significant results. Both the child and the parent progress through withdrawal from specific ‘problem foods’, next from snacking (non-specific foods) and finally from excessive portions at meals (gradual reductions). This approach should adapt well for pets and pet–parents. Pet obesity is more ‘pure’ than child obesity, in that contributing factors and treatment points are essentially under the control of the pet–parent. Pet obesity might thus serve as an ideal test bed for the treatment and prevention of child obesity, with focus primarily on parental behaviours. Sharing information between the fields of pet and child obesity would be mutually beneficial.
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 Obesity in companion animals is an important disease with a prevalence in dogs of 33–60 %(
Reference Armstrong and Lund
1

–
Reference Ricci, Gottardo and Ferlito
4

). In cats, the prevalence of obesity is reported to be 11·5–27 %(
Reference Cave, Allan and Schokkenbroek
5

–
Reference Courcier, Mellor and Pendlebury
7

), although a more recent article on obesity in show cats revealed a prevalence of 45·5 %(
Reference Corbee
8

). Equine obesity prevalence is reported to be 27–54 %(
Reference Stephenson, Green and Freeman
9

–
Reference Giles, Rands and Nicol
12

).

 Similarly, in human children, the prevalence of combined overweight and obesity, worldwide, rose by 47·1 % between 1980 and 2013(

13

). In 2013, 23·2 % of children were overweight or obese in developed countries and 13·2 % in developing countries(
Reference Ng, Fleming and Robinson
14

).

 As obesity in pets is related to several other diseases (i.e. osteoarthritis, osteochondrosis, laminitis, CVD, hepatic lipidosis and diabetes mellitus(
Reference Laflamme, Kuhlman and Lawler
15

–
Reference German, Holden and Morris
18

) as well as decreases life span(
Reference Kealy, Lawler and Ballam
19

)), it is imperative to investigate the causes of obesity and to provide guidelines for treatment and prevention. Akin to pets, diseases associated with obesity in children (e.g. type 2 diabetes, non-alcoholic fatty liver disease, dyslipidaemia, hypertension, polycystic ovarian syndrome and sleep apnoea) are surging(
Reference Gurnani, Birken and Hamilton
20

).


 Interventions

 Obesity in pets and children is a frustrating, intractable problem. Interventions in children have produced modest weight loss at short term, but the weight is often regained in the long term(
Reference Oude Luttikhuis, Baur and Jansen
21

,
Reference Whitlock, O’Connor and Williams
22

). In dogs, only half of 61 % that initiate a weight-loss regimen successfully complete it(
Reference German, Titcomb and Holden
23

,
Reference Yaissle, Holloway and Buffington
24

), and approximately half of the dogs that successfully reach goal weight subsequently regain weight(
Reference German, Holden and Morris
18

). Obese pet dogs that successfully lose weight and maintain the weight are the minority. The author speculates that ‘Obesity in pets may be an intriguing model for childhood obesity’(
Reference German
25

).




 Similarity of causality

 Poor nutrition and sedentary activity are intuitive contributors to the rising obesity rates in both children and pets. However, what is intuitive may not actually be true. Indeed, increase in fat mass has been found to cause sedentary activity rather than the reverse(
Reference Metcalf, Jeffery and Hosking
26

). Other explanations for the causes of the child obesity epidemic include genetics (thrifty gene), weight set-point, low metabolism, food-rich environment, cost of healthy, low-energy food and poor food choices. These explanations may also apply to pets; nevertheless, none of these explanations has been established.

 A novel explanation for child obesity stems from the observation that parents give ‘treats’ to their children and extra food at meals to gain affection and love from the children(
Reference Page and Brewster
27

). Food companies understand this – for example, the Cool Whip Commercial ‘Give the Cool Whip, Get the Love’ http://www.weigh2rock.com/videos/food_for_love.html. A parent may become psychologically dependent (addicted) to this treat-induced affection, and in the process enable eating addiction in the child, as a means of positive interactions with the parent(
Reference Katz, Murimi and Pretlow
28

).

 The term for this is ‘co-dependence’. Both the parent and the child become psychologically dependent on the treats and extra food given to the child. Actual addictive tolerance may develop, such that the child demands more and more treats/food and higher pleasure-level foods(
Reference Sterling
29

), or the parent independently may insist on more treats/food for the child. Several parents in our recent study argued that their children were not getting enough when reducing food amounts, even though the children were not losing weight or were continuing to gain weight(
Reference Pretlow, Stock and Allison
30

). Grandparents and other close family members (aunt, uncle, etc.) also may be a part of this co-dependence enabling overeating(
Reference Schalkwijk, Bot and de Vries
31

).

 At some point, the parent realises that the child has become overweight and may try to cut back on the treats and extra food. Parental withdrawal symptoms, resulting from loss of affection from the child, thanks to fewer treats, may prevent the parent from doing so(
Reference Katz, Murimi and Pretlow
28

). A 270-pound, 13-year-old boy in our recent study was attempting to cut down on lunch amounts at school by personally packing his lunch. His mother insisted on adding candy ‘treats’ in his lunch. When she was asked not to do so, she replied, ‘It’s my thing’. She discontinued from the study(
Reference Pretlow, Stock and Allison
30

).

 The child, likewise, does not want to go through withdrawal and may shun the parent or become overtly angry because of loss of ‘food fixes’. Aversion to ‘cold shoulder’ or anger from the addicted child then perpetuates the parental enabling. The mother of a 287-pound, 10-year-old boy in our study reported that she gave treats to her son, because he would get very angry if she did not(
Reference Pretlow, Stock and Allison
30

).

 This probably contributes to the fact that half of companion animals currently are overweight or obese. Pets are like children to many pet owners(
Reference Paul, Moore and McAinsh
32

). Similar to human parents, ‘pet–parents’ give treats/extra food to their pets to garner perceived love and positive interactions from their pets(
Reference Hawn
33

), which may result in the pets becoming addicted to the foods. Pet–parents, as well as other members of the ‘pet-family’, likewise may develop co-dependence on the treats/food as a result of the affection garnered from the pet. Pet food commercials tend to portray this: ‘Feed the dog good food and get the real love’ by Iams (https://www.youtube.com/watch?v=NG0MKXxdhrw). Furthermore, dogs easily learn how to get extra food, as well as learn how to respond if they do not get the extra food, thus demonstrating the same evasion of withdrawal symptoms as humans(
Reference Carballo, Freidin and Putrino
34

–
Reference Jakovcevic, Elgier and Mustaca
36

).

 Eventually, the pet–parent realises that the pet is becoming overweight and attempts to curb the feeding. Both the pet–parent and the pet then experience withdrawal symptoms, and the pet may become unaffectionate as a result(
Reference Fokidis, Prior and Soma
37

). As in human relationships, the pet–parent’s fear of rejection may surpass the desire for love. Rejection hurts! The pet may even become aggressive or dominant and bite or show negative behaviours towards the pet–parent or others in the household when food is restricted (RJ Corbee, unpublished results). Thus, the pet–parent is held ‘hostage’ to the extra food and treats to keep the pet happy.




 Stress eating

 It is well known that human behaviours such as nail biting and skin picking are associated with stress or anxiety. The brain tends to readily adopt (hijack?) any behaviour that eases stress or anxiety, which may progress to a behavioural addiction. Stress eating or ‘nervous eating’ is an example. In Stress in America
(

38

), findings suggest substantial stress levels in children and a relationship between their stress and obesity. Children who are overweight are more likely to report that they worry a great deal about things in their lives than children who are normal weight (31 v. 14 %). Children who are overweight are more likely than children of normal weight to report eating to make themselves feel better when they are really worried or stressed about something (27 v. 14 %).

 Stress in animals can cause overeating and obesity. In the 1970s and 1980s, extensive research was conducted on stress-induced eating in laboratory rats. In one study entitled ‘Stress-induced hyperphagia and obesity in rats: a possible model for understanding human obesity’, mildly stressing a rat by placing a padded clamp on the rat’s tail very reliably induced overeating of standard rat chow and resulted in weight gain in multiple sated animals. This progressed to the point of obesity(
Reference Rowland and Antelman
39

). Exposing the rat to annoying noise likewise induced overeating of standard rat chow. Stress-induced eating in the rat may represent ‘displacement behaviour’(
Reference Morley, Levine and Gosnell
40

). Displacement behaviour is commonly observed in the wild in most animals as a response to stress. This behaviour is characterised by actions typically inappropriate for the situation but which bring comfort to the animal, such as licking or feeding when threatened by a predator(
Reference Barrows
41

). Stressed dogs may lick their paws to the point of injury (‘lick granuloma’)(
Reference Miller, Vandome and McBrewster
42

), and cats similarly lick their lips when threatened. McMillan(
Reference McMillan
43

) reviewed evidence for stress-induced eating in companion animals and stated that ‘excessive eating and obesity may be a result of a diminished quality of life’. For example, cats kept in apartments have a higher prevalence of obesity than cats with outside access. Limited space may not only induce obesity in pets by lack of exercise (lack of energy expenditure) but also by distress-induced eating caused by a lack of environmental enrichment and being unable to express natural behaviour(
Reference Strickler and Shull
44

). Even though pets have limited access to food compared with children, pets may comfort/stress eat by begging when in distress, similar to children pestering parents if food access is restricted(
Reference McMillan
43

).




 Eating addiction

 Initially, children and pets may overeat because ‘the food is there’ – it simply tastes good or is fun. Nevertheless, if depression, isolation, anxiety, stress or boredom is eased by the pleasure or action of eating, this ‘comfort eating’ behaviour will be repeated, typically mindlessly. As the children and pets continue to eat to ease psychological distress, changes take place in their brains to reinforce the behaviour and keep it going(
Reference Di Segni, Patrono and Patella
45

). When significant brain changes have taken place, the children and pets are unable to stop comfort eating, and it becomes an addictive process(
Reference Pretlow
46

,
Reference Carnell, Gibson and Benson
47

).

 Accordingly, the combination of circumstances present in the Western world may be contributing to the childhood obesity epidemic: (a) cheap, widely available, highly palatable foods, (b) increased distress in children and (c) comfort/stress eating, leading to eating addiction. Similar circumstances may correspondingly exist with pets: (a) highly palatable foods are easily available and are being fed ad libitum, (b) lack of environmental enrichment, probably resulting in increased distress in pets and (c) comfort/stress eating (also initiated by pet owners who feed treats to calm down the pet in stressful situations), leading to eating addiction when pets experience chronic distress(
Reference McMillan
43

).

 Actual tolerance may also develop: a 5′2″, 201-pound, 14-year-old girl exclaimed ‘It’s like a drug. What used to satisfy you before now has no effect. I feel like I’ve become immune to the foods that used to comfort me. And like drugs you keep moving on to bigger, worse things in order to get the same feeling as when you started out’(
Reference Pretlow
46

). Thus, kids will eat larger amounts and higher pleasure-level foods to obtain the same degree of comfort. Pets may follow a similar pattern; they will increase their begging behaviour (especially when it was proven to be effective before), which results in getting more and more treats and food from the owners(
Reference Carballo, Freidin and Putrino
34

,
Reference Jakovcevic, Elgier and Mustaca
36

,
Reference Hammerle, Horst and Levine
48

).

 A real-life example is a moving story of a morbidly obese child/adult who sought comfort in food and whose mother said that he would become angry if she did not give him the food he wanted (http://www.huffingtonpost.com/2015/01/17/hectorgarciaobesity-photos_n_6492354.html). As the mother admitted, ‘they were the wrong things, but I would give in because I was so tired’. Nobody likes to be yelled at or cold shouldered, especially over something as silly as food. There are similar long-term stories among pet owners, as was demonstrated in a study by Jakovcevic et al.(
Reference Jakovcevic, Elgier and Mustaca
36

). Another example is the fact that owners of obese cats in weight-loss programmes mentioned about their cats waking them in the middle of the night to be fed, which is a major problem for compliance in feline weight-loss programmes (RJ Corbee, unpublished results).

 An obese parent may simply overeat along with the child, and the child thereby acquires the parent’s eating addiction. A mother in our parents’ chat room confessed, ‘Sometimes when me and my daughter sit down with piles of junk food and 4 hours later I look around and the amount of food and calories we have eaten amazes me. It is like a drug for her and I’(
Reference Pretlow
46

).

 Pet–parents may likewise be obese(
Reference Nijland, Stam and Seidell
49

). Obese people commonly fill their homes with junk food and meals consist of prolific portions. When pets see the pet–parent constantly eating, the pet may develop the habit of begging(
Reference Carballo, Freidin and Putrino
34

).




 Similarity of treatment: the addiction model

 Traditional treatment of weight gain in both children and pets involves ‘lifestyle modification’ of diet and exercise. Such approaches have failed to produce significant long-term weight loss in children(
Reference Waters, de Silva-Sanigorski and Hall
50

) or in pets(
Reference German
25

). Mounting evidence suggests that overeating/obesity in children involves an addictive process(
Reference Pretlow
46

,
Reference Gearhardt, Yokum and Orr
51

–
Reference Avena, Rada and Hoebel
53

).

 Accordingly, Pretlow et al.(
Reference Pretlow, Stock and Allison
30

) have developed an obesity intervention for children based on classic addiction medicine techniques of withdrawal/abstinence, combined with behavioural addiction treatment methods. In this intervention, children and parents go through a procedure of staged food withdrawal. First, withdrawal takes place from ‘problem foods’, which are specific foods characterised by cravings and difficulty resisting the food when immediately available. The children withdraw from each problem food, one-by-one, by total abstinence from the food for a minimum of 10 d in a row. Parents, likewise, go through withdrawal by not having the problem foods in the home or offering such treats outside the home. Problem food withdrawal is followed by withdrawal from eating between meals (snacking – non-specific foods). Finally, reduction in portion amounts at meals is tackled by incrementally reducing starting portion amounts until weight loss occurs. Further reductions are titrated against the desired amount of ongoing weight loss. Behavioural addiction treatment methods in the intervention include alternative behaviours (e.g. walking, squeezing hands), lessening of stress, distractions and distress tolerance (e.g. ‘urge surfing’). Trigger avoidance such as staying out of the kitchen and having no food in sight except specific portions at meals enhances this approach. A pilot trial in children showed significantly positive results(
Reference Pretlow, Stock and Allison
30

).

 The approach of staged food withdrawal, together with behavioural addiction treatment methods, should adapt well for treatment of obesity in pets, despite the fact that their metabolism is different compared with humans. Both the pet and pet–parent would go through gradual withdrawal from treats and excessive amounts at meals. The pet–parent would need to implement ‘tough love’ and tolerate ‘cold shoulder’ and actual hostility from the pet when reducing treats/food, as well as seek alternative sources of companionship. If a specific treat/food can be totally abstained from or amounts reduced to a new level for at least 10 d in a row, the pet’s behaviour will change, and cravings and begging should cease(
Reference Jakovcevic, Elgier and Mustaca
36

). Keeping food out of sight helps tremendously to quell begging. The pet–parent may need to confront and be treated for her/his own addictive eating to cease enabling it in the pet.

 Behavioural addiction methods successfully used in obese children and their parents that can be adapted for pets and pet–parents include the following: (a) avoiding triggers (e.g. staying out of the kitchen, combating boredom), (b) distractions (e.g. walking or playing with the animal), (c) distress tolerance (e.g. tolerating begging – feeling the urge to give food to the pet but risking not acting on it), (d) taking a deep breath, holding it for a few seconds, and then letting it out and (e) squeezing the hands together. Decreasing portion amounts for the pet could be facilitated by using smaller scoops and smaller feeding bowls(
Reference Murphy, Lusby and Bartges
54

), keeping the pet away from extra food (e.g. serving food in one room and eating it in another) and keeping the pet away from humans eating food. Uneaten food should immediately be removed from the pet’s dish. An additional problem in pet obesity lies in multiperson households. As pets cannot speak, they will constantly take treats from every person in the household. As all caregivers like to give food and treats to their pets, the behavioural addiction methods should be used by all caregivers.

 Taking the pet to ‘pet day care’ while at work or school would avoid stress eating due to isolation. Fun activities such as taking the pet outside, walking the animal, visiting a park or friends with similar pets could avert boredom at other times(
Reference Turner
55

).

 The habits of dog owners to give treats after walks or outings with the owner should also be controlled, as well as the use of treats for training purposes.




 De-pleasurising mealtime foods

 De-pleasurising mealtime foods is a further form of withdrawal to accomplish portion reduction. If foods are not as tasty, children and pets tend to eat less. For example, in children, if there is a particular problem with mashed potatoes, which typically are made with butter, cream and seasoning, they can be prepared as boiled potatoes with just seasoning. Increasing the fibre content and decreasing the fat content of pet food are ways to reduce energy consumption(
Reference German, Holden and Bissot
16

). Pets and children may be annoyed by this de-pleasurising and initially refuse the less tasty foods. Perseverance by the pet–parent and child–parent is key, if this theory holds true for pet eating behaviours.




 Withdrawal symptoms

 The study of Pretlow et al.(
Reference Pretlow, Stock and Allison
30

) found that, with a few notable exceptions, withdrawal from problem foods and snacking in children was associated with minimal withdrawal symptoms. However, withdrawal from excessive food amounts at meals was associated with significant withdrawal symptoms including nagging urges, agitation and even anger. Hence, in pets, withdrawal from excessive amounts at meals may prove more difficult than withdrawal/abstinence from specific treats.

 The high rate of relapse of obesity in both pets and children suggests significant withdrawal symptoms in co-dependent pet–parents and child–parents. In the Pretlow et al.(
Reference Pretlow, Stock and Allison
30

) study, many parents felt their child was not ‘getting enough’ in spite of negligible weight loss or even weight gain. Pet–parents, similarly, feel compelled to keep adding more food to the pet’s dish. For pets, 2 discrete meals/d, with no food or treats in between, is the goal. Actually weighing out portions with a food scale is the optimal method by which to incrementally reduce amounts, as it avoids the withdrawal indecision of how much to add to or remove from the dish. A 17-year-old girl in our study commented, ‘It works because it’s an “exact number,” I can’t add more or less, there’s no decision’. A 10-year-old girl stated ‘If you eyeball it, it lets you get away with more than you’re actually supposed to have’(
Reference Pretlow, Stock and Allison
30

). Indecision anxiety may result in cheating by the pet–parent or child–parent, as anxiety tends to be dealt with by providing food for the pet/child to get love – or giving in to begging. Withdrawal symptoms may recur after each portion reduction increment; nevertheless, such symptoms typically abate 2–3 d after each reduction. Weighing out and freezing several meals at once is a way to further minimise indecision anxiety of how much to dish out or put back.




 Discussion

 Initially, pet–parents and child–parents give treats/extra food to gain affection/love received in response (positive reinforcement). Once treats are given to avoid a cold shoulder or hostility from the pet/child, the co-dependence transitions into negative reinforcement (avoiding emotional pain) on the part of the pet–parent or child–parent. Both the pet–parent and child–parent then become hostage to the treats/food.

 Staged food withdrawal from treats/extra food is effective in obese children and their parents, and should be relatively easy to implement in obese pets and pet–parents. Behavioural addiction methods also should be easily adapted for pets and pet–parents, such as avoiding triggers (kitchen, boredom), distractions (walking, playing) and distress tolerance (urge surfing). Decreasing portions for the pet should be possible with smaller scoops and smaller feeding bowls, keeping the pet away from extra food, as well as keeping the pet away from humans eating. Weighing out portions, which is effective in children, is a further option for pet–parents.

 Pet obesity is more of a caregiver-dependent obesity than child obesity, in that contributing factors and treatment points are essentially under the control of the pet–parent. In contrast, human children may obtain food independently at school, the corner store or a friend’s or relative’s house. Pets generally are limited to food in the pet–parent’s house, even though the pet too may eat a neighbour pet’s food (e.g. enter through the cat door) or be offered food/treats by a neighbour. Thus, staged food withdrawal could be more feasible in pets.

 Pet–parent co-dependent difficulty in controlling feeding the pet may shed light on child–parent co-dependent enabling of eating addiction in children. Moreover, pet obesity may serve as an ideal test bed for caregiver-dependent obesity in investigating causes, treatment and prevention of child obesity.

 Stress eating in pets is not enabled by co-dependence of pet–parents, but caused rather by emotional and/or social negligence by the pet–parent. Measures to avoid such neglect are fairly straightforward. In extreme cases, an organisation such as a human society may need to intervene.


 Conclusions

 The causes of pet and child obesity are strikingly similar. Accordingly, treatment should basically follow the same approach. Staged food withdrawal, along with behavioural addiction treatment methods, is appropriate for both overweight children and overweight pets. Ostensibly, this approach should be more feasible in pets, as access to food is more controllable in pets. Nonetheless, pet–parent co-dependence is likely as daunting to treat as child–parent co-dependence. Information garnered from each field should complement treatment and prevention in the other.









 Acknowledgements

 This research received no specific grant from any funding agency, commercial or not-for-profit sectors.

 Both R. A. P. and R. J. C. have reviewed the literature and were involved in writing of the article. R. A. P. was responsible for most of the human medicine data, whereas R. J. C. was mainly responsible for the veterinary medicine data.

 The authors declare that there are no conflicts of interest.







   
 References
  
 
1

 1.
Armstrong, PJ & Lund, EM (1996) Changes in body composition and energy balance with aging. Vet Clin Nutr
3, 83–87.Google Scholar


 
 
2

 2.
Courcier, EA, Thomson, RM, Mellor, DJ, et al. (2010) An epidemiological study of environmental factors associated with canine obesity. J Small Anim Pract
51, 362–367.Google Scholar


 
 
3

 3.
McGreevy, PD, Thomson, PC, Pride, C, et al. (2005) Prevalence of obesity in dogs examined by Australian veterinary practices and the risk factors involved. Vet Rec
156, 695–702.Google Scholar


 
 
4

 4.
Ricci, R, Gottardo, F, Ferlito, JC, et al. (2007) Body condition score (BCS) and metabolic status of shelter dogs. Ital J Anim Sci
6, 859–861.Google Scholar


 
 
5

 5.
Cave, NJ, Allan, FJ, Schokkenbroek, SL, et al. (2012) A cross-sectional study to compare changes in the prevalence and risk factors for feline obesity between 1993 and 2007 in New Zealand. Prev Vet Med
107, 121–133.Google Scholar


 
 
6

 6.
Colliard, L, Paragon, BM, Lemuet, B, et al. (2009) Prevalence and risk factors of obesity in an urban population of healthy cats. J Feline Med Surg
11, 135–140.Google Scholar


 
 
7

 7.
Courcier, EA, Mellor, DJ, Pendlebury, E, et al. (2012) An investigation into the epidemiology of feline obesity in Great Britain: results of a cross-sectional study of 47 companion animal practices. Vet Rec
171, 560–564.Google Scholar


 
 
8

 8.
Corbee, RJ (2014) Obesity in show cats. J Anim Physiol Anim Nutr
98, 1075–1080.Google Scholar


 
 
9

 9.
Stephenson, HM, Green, MJ & Freeman, SL (2011) Prevalence of obesity in a population of horses in the UK. Vet Rec
168, 131.Google Scholar


 
 
10

 10.
Thatcher, CD, Pleasant, RS, Geor, RJ, et al. (2012) Prevalence of overconditioning in mature horses in Southwest Virginia during the summer. J Vet Intern Med
26, 1413–1418.Google Scholar


 
 
11

 11.
Wyse, CA, McNie, KA, Tannahil, VJ, et al. (2008) Prevalence of obesity in riding horses in Scotland. Vet Rec
162, 590–591.CrossRefGoogle ScholarPubMed


 
 
12

 12.
Giles, SL, Rands, SA, Nicol, CJ, et al. (2014) Obesity prevalence and associated risk factors in outdoor living domestic horses and ponies. Peer J
2, e299.CrossRefGoogle ScholarPubMed


 
 
13

 13.
World Health Organization (2015) Interim Report of the Commission on Ending Childhood Obesity. Geneva: WHO. http://www.who.int/end-childhood-obesity/commission-ending-childhood-obesity-interim-report.pdf (accessed July 2016).Google Scholar


 
 
14

 14.
Ng, M, Fleming, T, Robinson, M, et al. (2014) Global, regional, and national prevalence of overweight and obesity in children and adults during 1980–2013: a systematic analysis for the Global Burden of Disease Study 2013. Lancet
30, 766–781.Google Scholar


 
 
15

 15.
Laflamme, DP, Kuhlman, G & Lawler, DF (1997) Evaluation of weight loss protocols for dogs. J Am Anim Hosp Assoc
33, 253–259.Google Scholar


 
 
16

 16.
German, AJ, Holden, SL, Bissot, T, et al. (2010) A high protein high fibre diet improves weight loss in obese dogs. Vet J
183, 294–297.Google Scholar


 
 
17

 17.
Johnson, PJ, Wiedmeyer, CE, Messer, NT, et al. (2009) Medical implications of obesity in horses – lessons for human obesity. J Diabetes Sci Technol
3, 163–174.CrossRefGoogle ScholarPubMed


 
 
18

 18.
German, AJ, Holden, SL, Morris, PJ, et al. (2012) Long-term follow-up after weight management in obese dogs: the role of diet in preventing weight regain. Vet J
192, 65–70.Google Scholar


 
 
19

 19.
Kealy, RD, Lawler, DF, Ballam, JM, et al. (2002) Effects of diet restriction on life span and age-related changes in dogs. J Am Vet Med Assoc
220, 1315–1320.Google Scholar


 
 
20

 20.
Gurnani, M, Birken, C & Hamilton, J (2015) Childhood obesity: causes, consequences, and management. Pediatr Clin North Am
62, 821–840.Google Scholar


 
 
21

 21.
Oude Luttikhuis, H, Baur, L, Jansen, H, et al. (2009) Interventions for treating obesity in children. The Cochrane Database of Systematic Reviews, issue 21, CD001872.CrossRefGoogle Scholar


 
 
22

 22.
Whitlock, EP, O’Connor, EA, Williams, SB, et al. (2010) Effectiveness of weight management interventions in children: a targeted systematic review for the USPSTF. Pediatrics
125, e396–e418.Google Scholar


 
 
23

 23.
German, AJ, Titcomb, JM, Holden, SL, et al. (2015) Cohort study of the success of controlled weight loss programs for obese dogs. J Vet Intern Med
29, 1547–1555.Google Scholar


 
 
24

 24.
Yaissle, JE, Holloway, C & Buffington, CAT (2004) Evaluation of owner education as a component of obesity treatment programs for dogs. J Am Vet Med Assoc
224, 1932–1935.Google Scholar


 
 
25

 25.
German, AJ (2015) Style over substance: what can parenting styles tell us about ownership styles and obesity in companion animals?
Br J Nutr
113, S72–S75.Google Scholar


 
 
26

 26.
Metcalf, BS, Jeffery, AN, Hosking, J, et al. (2009) Objectively measured physical activity and its association with adiponectin and other novel metabolic markers: a longitudinal study in children (EarlyBird 38). Diabetes Care
32, 468–473.Google Scholar


 
 
27

 27.
Page, RM & Brewster, A (2009) Depiction of food as having drug-like properties in televised food advertisements directed at children: portrayals as pleasure enhancing and addictive. J Pediatr Health Care
23, 150–157.Google Scholar


 
 
28

 28.
Katz, DL, Murimi, M, Pretlow, RA, et al. (2012) Exploring effectiveness of messaging in childhood obesity campaigns. Child Obes
8, 97–105.Google Scholar


 
 
29

 29.
Sterling, P (2012) Allostasis: a model of predictive regulation. Physiol Behav
106, 5–15.Google Scholar


 
 
30

 30.
Pretlow, R, Stock, C, Allison, S, et al. (2015) Treatment of child/adolescent obesity using the addiction model: a smartphone app pilot study. Child Obes
11, 248–259.Google Scholar


 
 
31

 31.
Schalkwijk, AAH, Bot, SDM, de Vries, L, et al. (2015) Perspectives of obese children and their parents on lifestyle behavior change: a qualitative study. Int J Behav Nutr Phys Act
12, 102.Google Scholar


 
 
32

 32.
Paul, ES, Moore, A, McAinsh, P, et al. (2014) Sociality motivation and anthropomorphic thinking about pets. Anthrozoos
27, 499–512.Google Scholar


 
 
33

 33.
Hawn, R (2006) Canine: weight management. Vet Tech
27, 565–566.Google Scholar


 
 
34

 34.
Carballo, F, Freidin, E, Putrino, N, et al. (2015) Dog’s discrimination of human selfish and generous attitudes: the role of individual recognition, experience, and experimenters’ gender. PLOS ONE
10, e0116314.Google Scholar


 
 
35

 35.
Fugazza, C, Pogány, Á & Miklósi, Á (2016) Do as I … Did! long-term memory of imitative actions in dogs (Canis familiaris). Anim Cogn
19, 263–269.Google Scholar


 
 
36

 36.
Jakovcevic, A, Elgier, AM, Mustaca, AE, et al. (2013) Frustration behaviors in domestic dogs. J Appl Anim Welf Sci
16, 19–34.Google Scholar


 
 
37

 37.
Fokidis, HB, Prior, NH & Soma, KK (2013) Fasting increases aggression and differentially modulates local and systemic steroid levels in male zebra finches. Endocrinology
154, 4328–4339.CrossRefGoogle ScholarPubMed


 
 
38

 38.
American Psychological Association (2010) Stress in America, Key Findings Section, p. 6. https://www.apa.org/news/press/releases/stress/2010/national-report.pdf (accessed July 2016).Google Scholar


 
 
39

 39.
Rowland, N & Antelman, S (1975) Stress-induced hyperphagia and obesity in rats: a possible model for understanding human obesity. Science
189, 731–733.Google Scholar


 
 
40

 40.
Morley, JE, Levine, AS, Gosnell, BA, et al. (1984) Which opioid receptor mechanism modulates feeding?
Appetite
5, 61–68.Google Scholar


 
 
41

 41.
Barrows, EM (1995) Animal Behavior Desk Reference: A Dictionary of Animal Behavior, Ecology, and Evolution. Boca Raton, London and New York: CRC Press.Google Scholar


 
 
42

 42.
Miller, FP, Vandome, AF & McBrewster, J (editor) (2010) Lick Granuloma. Saarbrücken, Germany: VDM Publishing.Google Scholar


 
 
43

 43.
McMillan, F (2013) Stress-induced and emotional eating in animals: a review of the experimental evidence and implications for companion animal obesity. J Vet Behav
8, 376–385.Google Scholar


 
 
44

 44.
Strickler, BL & Shull, EA (2013) An owner survey of toys, activities, and behavior problems in indoor cats. J Vet Behav: Clin Applications Res
9, 207–214.CrossRefGoogle Scholar


 
 
45

 45.
Di Segni, M, Patrono, E, Patella, L, et al. (2014) Animal models of compulsive eating behavior. Nutrients
6, 4591–4609.Google Scholar


 
 
46

 46.
Pretlow, RA (2011) Addiction to highly pleasurable food as a cause of the childhood obesity epidemic: a qualitative internet study. Eat Disord
19, 295–307.Google Scholar


 
 
47

 47.
Carnell, S, Gibson, C, Benson, L, et al. (2012) Neuroimaging and obesity: current knowledge and future directions. Obes Rev
13, 43–56.Google Scholar


 
 
48

 48.
Hammerle, M, Horst, C, Levine, E, et al. (2015) AAHA canine and feline behavior management guidelines. J Am Anim Hosp Assoc
51, 205–221.CrossRefGoogle ScholarPubMed


 
 
49

 49.
Nijland, ML, Stam, F & Seidell, JC (2010) Overweight in dogs, but not in cats, is related to overweight in their owners. Public Health Nutr
13, 102–106.Google Scholar


 
 
50

 50.
Waters, E, de Silva-Sanigorski, A, Hall, BJ, et al. (2011) Interventions for preventing obesity in children. The Cochrane Database of Systematic Reviews, CD001871.Google Scholar


 
 
51

 51.
Gearhardt, AN, Yokum, S, Orr, PT, et al. (2011) Neural correlates of food addiction. Arch Gen Psychiatry
68, 808–816.Google Scholar


 
 
52

 52.
Gearhardt, AN, Davis, C, Kuschner, R, et al. (2011) The addiction potential of hyperpalatable foods. Curr Drug Abuse Rev
4, 140–145.Google Scholar


 
 
53

 53.
Avena, NM, Rada, P & Hoebel, BG (2008) Evidence for sugar addiction: behavioral and neurochemical effects of intermittent, excessive sugar intake. Neurosci Biobehav Rev
32, 20–39.Google Scholar


 
 
54

 54.
Murphy, M, Lusby, AL, Bartges, JW, et al. (2012) Size of food bowl and scoop affects amount of food owners feed their dogs. J Anim Physiol Anim Nutr
96, 237–241.Google Scholar


 
 
55

 55.
Turner, DC (1997) Treating canine and feline behaviour problems and advising clients. Appl Anim Behav Sci
52, 199–204.Google Scholar




 

           



 
 [image: alt] 
 
 



 You have 
Access
 [image: alt] 
 




Open access

 	22
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
22




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Verbrugghe, Adronie
and
Hesta, Myriam
2017.
Cats and Carbohydrates: The Carnivore Fantasy?.
Veterinary Sciences,
Vol. 4,
Issue. 4,
p.
55.


	CrossRef
	Google Scholar






Rendle, David
McGregor Argo, Caroline
Bowen, Mark
Carslake, Harry
German, Alex
Harris, Pat
Knowles, Edd
Menzies-Gow, Nicola
and
Morgan, Ruth
2018.
Equine obesity: current perspectives.
UK-Vet Equine,
Vol. 2,
Issue. Sup5,
p.
1.


	CrossRef
	Google Scholar






Luño, Isabel
Palacio, Jorge
García-Belenguer, Sylvia
González-Martínez, Ángela
and
Rosado, Belén
2018.
Emotional eating in companion dogs: Owners' perception and relation with feeding habits, eating behavior, and emotional state.
Journal of Veterinary Behavior,
Vol. 25,
Issue. ,
p.
17.


	CrossRef
	Google Scholar






Wiss, David A.
Avena, Nicole
and
Rada, Pedro
2018.
Sugar Addiction: From Evolution to Revolution.
Frontiers in Psychiatry,
Vol. 9,
Issue. ,


	CrossRef
	Google Scholar






Bunyak, Garrett
2019.
Fat Cats and Porky Pooches: “Pet Obesity,” Moral Panic, and Multi-Species Possibilities.
Society & Animals,
Vol. 30,
Issue. 1,
p.
3.


	CrossRef
	Google Scholar






Kersbergen, Inge
German, Alexander J.
Westgarth, Carri
and
Robinson, Eric
2019.
Portion size and meal consumption in domesticated dogs: An experimental study.
Physiology & Behavior,
Vol. 204,
Issue. ,
p.
174.


	CrossRef
	Google Scholar






Corbee, Ronald Jan
van de Lande, Rilana
and
van Duiven, Inge
2019.
Setting up a nurse-led nutrition service.
The Veterinary Nurse,
Vol. 10,
Issue. 8,
p.
404.


	CrossRef
	Google Scholar






Ragno, Valentina M.
Zello, Gordon A.
Klein, Colby D.
and
Montgomery, Julia B.
2019.
From Table to Stable: A Comparative Review of Selected Aspects of Human and Equine Metabolic Syndrome.
Journal of Equine Veterinary Science,
Vol. 79,
Issue. ,
p.
131.


	CrossRef
	Google Scholar






Tvarijonaviciute, Asta
Muñoz-Prieto, Alberto
and
Martinez-Subiela, Silvia
2020.
Pets as Sentinels, Forecasters and Promoters of Human Health.
p.
143.


	CrossRef
	Google Scholar






Donadelli, Renan A
de Godoy, Maria R C
and
Barry, Katie A
2020.
Companion Animal Nutrition Symposia 2020 – A Review.
Journal of Animal Science,
Vol. 98,
Issue. 10,


	CrossRef
	Google Scholar






Overgaauw, Paul A.M.
Vinke, Claudia M.
van Hagen, Marjan A.E.
and
Lipman, Len J.A.
2020.
A One Health Perspective on the Human–Companion Animal Relationship with Emphasis on Zoonotic Aspects.
International Journal of Environmental Research and Public Health,
Vol. 17,
Issue. 11,
p.
3789.


	CrossRef
	Google Scholar






Porsani, Mariana Y. H.
Teixeira, Fábio A.
Amaral, Andressa R.
Pedrinelli, Vivian
Vasques, Vinícius
de Oliveira, Ariane G.
Vendramini, Thiago H. A.
and
Brunetto, Marcio A.
2020.
Factors associated with failure of dog's weight loss programmes.
Veterinary Medicine and Science,
Vol. 6,
Issue. 3,
p.
299.


	CrossRef
	Google Scholar






Ronja, Nitsch
and
Kölle, Petra
2021.
Adipositas beim Hund – ein Überblick zu den Ursach.
Tierärztliche Praxis Ausgabe K: Kleintiere / Heimtiere,
Vol. 49,
Issue. 04,
p.
284.


	CrossRef
	Google Scholar






Luño, Isabel
Muniesa, Ana
Palacio, Jorge
García‐Belenguer, Sylvia
and
Rosado, Belén
2021.
Detection of owner‐perceived emotional eating in companion dogs: A regression modelling approach.
Veterinary Record,
Vol. 189,
Issue. 2,


	CrossRef
	Google Scholar






Wabnegger, Albert
Schienle, Anne
and
Pressman, Sarah
2022.
Association between obesity bias and trait disgust: Findings from the moral machine experiment with obese humans and animals.
Cogent Psychology,
Vol. 9,
Issue. 1,


	CrossRef
	Google Scholar






Jones, Rebecca
2022.
Professionalism and Reflection in Veterinary Nursing.
p.
130.


	CrossRef
	Google Scholar






Nitsch, Ronja
and
Kölle, Petra
2022.
The Impact of Optical Impressions on Dog Feeding Practice.
Topics in Companion Animal Medicine,
Vol. 50,
Issue. ,
p.
100693.


	CrossRef
	Google Scholar






Nielson, Shelby A.
Khosa, Deep K.
Clow, Katie M.
and
Verbrugghe, Adronie
2023.
Dog caregivers’ perceptions, motivations, and behaviours for feeding treats: A cross sectional study.
Preventive Veterinary Medicine,
Vol. 217,
Issue. ,
p.
105971.


	CrossRef
	Google Scholar






Ley, Jacqueline
2023.
The Veterinary Psychiatry of Cats.
p.
203.


	CrossRef
	Google Scholar






Harutyunyan, Hasmik
Saharyan, Simon
Shaljyan, Alla
Saharyan, Anahit
and
Vardanyan, Gayane
2023.
Diet-based avoidance implications in rats in the conditional association with aversive stimuli.
Neuroscience and Behavioral Physiology,
Vol. 53,
Issue. 6,
p.
907.


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Similarities between obesity in pets and children: the addiction model








	Volume 116, Issue 5
	
Robert A. Pretlow (a1) and Ronald J. Corbee (a2)

	DOI: https://doi.org/10.1017/S0007114516002774





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Similarities between obesity in pets and children: the addiction model








	Volume 116, Issue 5
	
Robert A. Pretlow (a1) and Ronald J. Corbee (a2)

	DOI: https://doi.org/10.1017/S0007114516002774





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Similarities between obesity in pets and children: the addiction model








	Volume 116, Issue 5
	
Robert A. Pretlow (a1) and Ronald J. Corbee (a2)

	DOI: https://doi.org/10.1017/S0007114516002774





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















