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Key Points
e The processof inappropriate weight gainisinsidious and many animals are at risk.
e Treatmentofobesityischallengingand affected animals frequently fail.
e To preventobesity, veterinary professionals should establish a program of regular body
weight monitoring and BCS assessments, starting during growth and persisting

throughout adult life.

e Bodyweightshould be monitored regularly during the post-weight-loss phase to
identify animals at risk of rebound.

e Feedingatherapeuticweight managementdiet duringthe weight maintenance phase

significantly decreases the risk of regain
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Inappropriate weight gain in dogs and cats

Definition

Inappropriate weight gain typically arises from persistent dietary caloricintake in excess of
maintenance requirements, leading toincreased adipose tissue deposition. It isa major and
everincreasingconcernincompanionanimalsand, depending onthe degree increased
adiposity, is classified as either overweight orobese. A dogor cat whose weight exceeds 10% of
its optimal is classified as being overweight, whilst the term obese is used to define animals
whose weightis 20% above optimal (1).

Prevalence of inappropriate weight gain

There have been various peer-reviewed studies determining the prevalence of obesity and
overweight, which suggest that 29-39% and 19-29% of dogs and cats, respectively, may be
affected (1). Most concerningisthe fact thatthe problemisbecomingincreasingly more
prevalent, with arecentsurvey suggesting that the affected population of dogs and cats has
increased by 37% and 90%, respectively, inthe last5 years (2). Further, companion animal
obesity is now of global significance, with arecent survey demonstrating that 44% of dogsin
Chinawere now classified as overweight (3).

Onset of inappropriate weight gain

A recent cohort study demonstrated that, for cats that become overweight laterin life, body
weight gradually increases through theiradultyears (4). Thisis consistent with findings of cross-
sectional epidemiological studies that demonstratethat, in both dogs and cats, the relative
prevalence of overweightisrelatively low earlyinlife, peaks duringthe middle aged years, and
lessens again laterinlife (5,6), mostlikely as aresult of the development of chronicdiseases of

oldage. Thus, ratherthan developingsuddenly, inappropriate weight gainisagradual process
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that begins during early adulthood life, with adipose tissue accumulating gradually throughout
the middle age years. Thisinsidious pattern of onset can prove challenging both for ownersand
veterinarians because itis easily missed. Proactive monitoringis essential to spotthe problem
early and enable corrective measures to be implemented (see below).

Risk factors forinappropriate weight gain

A numberofriskfactors are known to predispose to the development of obesityin dogsand
cats (1,5,6), as outlined below.

Co-existing health problems. Many otherdiseases canalterenergy flux, either by increasing
energyintake ordecreasing expenditure, and these can predispose to inappropriate weight gain
(Box 1).

Rapid early-life weightgain. In humans, a fastrate of growth isa predictor of obesityinadult
life, increasing the likelihood of being obese duringadulthood (7). Asimilarphenomenon has
alsobeenreportedin cats (4), with geneticfactors thoughtto be responsible (8). However, itis
not yetknown whetherrapid growth rates are a similarrisk factorin dogs.

Breed. The prevalence of obesityis greaterin certain dog breeds (e.g. Labrador Retrievers,
Golden Retrievers, Pugs, CockerSpaniels, Beagles, and Mixed-breed dogs), butlessin other
breeds (6). Thissuggeststhat, as inhumans (9), geneticinfluences are animportantrisk factor.
In cats, associations have not been consistently demonstrated between the development of
obesityand pedigree cat breeds. Instead, mixed-breed cats (especially the domesticshorthair)
are at greatestrisk. Nonetheless, geneticfactors are suspectedto be responsibleforthe rapid
early life weight gain, whichisitselfarisk factor for obesityin adultlife (8).

Age. Asdiscussedalready, the peak prevalence of overweight catsand dogs is during the

middle-aged years (6-19yearsin dogs and 5-11 years in cats) (5,6). Prevalenceisless, but not
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zero, during the growth phase and duringthe senioryears, the latter probably because of the
development of chronicdiseases thatlead to body weight loss.

Sex and neutering. Male cats were predisposed to obesityin one study (10) whilst, in contrast,
female dogs are more likely than male dogs to be overweight (6,11). Inboth species, neutering
isan importantrisk factor, mostlikely becausethe alterationsin sex hormones le ad to changed
behavior, most specifically increased food seeking and decreased physical activity (12-13).
Behavioral factors. Abnormal feeding behaviors have alsobeenimplicated as possible risk
factor forthe development of feline obesity (14), forexample, the cat being more anxious or not
properly controllingits food intake.

Environmentand activity. Both cats and dogs thatlive indoors, especially in apartments, are
more likely to be overweight that those who go outdoors (15-17). In addition, those cats living
eitherwith dogs or with 1-2 other cats are also predisposed to becoming obese (15,16).
Dietary factors. The role that diet playsinthe development of obesity has notyetbeen
clarified, since variableresults have been seenin different studies. Asummary of key findings
fromthe studies conducted are reportedin Box 2.

Owner factors. A number of ownerfactors have alsobeenimplicatedin the development of

obesityindogs and cats (Box 3).

Outcomes of weight management

Various studies have examined the outcomes of weight loss programsin both obese pet dogs
and cats (24-26). Most commonly, only short-term assessments are considered (e.g. 2-6 months
only), and only simple outcomes reported (e.g. initial rate of weightlossand overall percentage

weightloss). These results give the mistaken impression that weight loss programs are highly
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successfulin both species. Studies examining rates and percentage weight loss overthe whole
of aweightloss cycle (e.g.longenough to return the animal to theirideal weight) are more
representative (27,28), butstill do not give a complete picture of overall success. Inone study,
that examined aweightloss intervention which included client education, only 53% of dogs
completed the 6-month trial period (25). A completion rate of 60% was reported foran entire
weightloss cycle (e.g. starttoreachingtarget weight) ina more recent study (29), with various
reasons cited fornon-completion including development of other diseases, poor compliance
with the program, and personal reasons of the owner (e.g. ownerillness, bereavementin the
family). The mainfactors associated with failure to comply were the degree of obesity (more
obese dogs less likely to complete) and slower rates of weightloss.

These findings are consistent with otherresearch that has highlighted that weightloss
becomesincreasingly challenging the longeran animal is on theirweightloss program (30,31).
In the early stages of weightloss (e.g. first 2-3months), both dogs and cats can be expectedto
lose at ~1% body weight per week, which what most clinicians would recommend as safe weight
loss. Thereafter, the rate of weightloss begins toslow down and, in orderto maintain rates of
weightloss, dietary energy intake must be reduced, usually by 10-20% during the course of a
period of weightloss (30,31). However, rate of weightloss declines despite this such that, after
12 months of a program, rates of weightloss are usually <0.3%/week in both dogs and cats.
Such slowing of progress can be frustrating to owners and, perhaps explains why compliance,
whichisgood in the first 2-3 months (typically >80% in both species) worsens gradually as time
goeson (30,31).

Furthermore, success should not simply be viewed in terms of what happens duringthe
weightloss period. Arguably, itis more importantto ensure thatany weightlostis not regained.
Indeed, thisisacommon problem with human diet-based weight loss programs, where the
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majority of subjects regain weight, and some regain more than they originallylost (32). Recent
studies have demonstrated thatregainisalsoa problemin obese companion animals, with 48%
of dogsand and 46% of cats, rebounding (33,34). Indogs, the magnitude of rebound is typically
less severe thanin humans, with approximately 10% of dogs regaining over 50% of the weight
they originally lost. Cats are intermediate, with ~1/3 regaining over 50% of the weight they had
lost. These findings highlight the fact that weight management should never be considered
simplyinterms of the weightloss phase. Since long-term success involves many of the risk
factors that contributed to the initial inappropriate weight gain remain afterthe programis
completed, and veterinary professionals must therefore focus as much effortinto prevention of
rebound asfor the preceding weightloss phase (see below).

The results summarized above clearly highlight the fact that long-term success is relatively
disappointingwhenitcomesnotonlyto reachingtarget weight successfully, butalso
maintainingthatlost. If approximately half of dogs and cats that start a weightloss planreach
target, and only half of those maintain theirweight loss subsequently, only aminority (~1/4)
derive long-term benefit. However, there is one furtherfactorthat must be considered when
looking at success of weight management therapy, namely what proportion of obese animals
actually undergo weightlossinthe firstplace. Tothe author's knowledge no study has as of yet
addressedthisissue. Thatsaid, recentstudies have highlighted that veterinarians discuss
weight status and body condition with owners of overweight dogs in <2% of all consultations
(35,36). Thissuggeststhatonlya minority of overweightanimalsare identified andtheissue
discussed with theirowner. The numberthatactually starta weightloss planislikelyto be
substantially less than this.

In summary, few obese dogs and cats start a weightloss program, and only a minority of
those that do successfully lose weight and keep it off subsequently. This suggests thattherapy
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for obesityis farfrom perfect. Asa consequence, anew approachisneededinorderto manage

this epidemic, instead focusing on prevention rather than cure.

Tools for obesity prevention

As discussed above, the challenges faced with successfully losing weight after and keeping it off
mean that it makes more sense to preventinappropriate weight gain from developinginthe
first place. This can be more challenging than it sounds, not least because the problem develops
insidiously, such thatit is often missed until itistoo late. Prevention of obesityisalifelong
problem, requiringinterventions right fromthe early growth phase through to the senioradult
years. It requiresthe veterinary professional to pay constant attention to maintaining a neutral
energy balance (interms of dietary energy intakerelative to energy expenditure) whilst, at the
same time, confirming this through regular monitoring of body weight and condition. Whilst the
main tools for obesity prevention are similar, the strategy adopted s different at different
stages, which are considered separately below.

Monitoring strategies

Body weight. Arguably, taking regular bodyweight measurements are the mostimportant
monitoring strategy for preventinginappropriate weight gain and, provided thatthe same set of
calibrated electronicscalesis used, itis much more precise and objective than otherapproaches
(e.g.body condition scoring, using atape measure). Evensmall deviations from optimal weight
can be spotted quickly enabling early intervention. Itemssuch as clothing or harnesses should
be removed, if possible, and the animal should be positioned so that they are standing with all
fourfeetonthe scales. The animal should also be as still as possible during the weighing
process, and the resultshould be immediately recorded inthe animal's case notes (to two

decimal places forall cats and small breed dogs, and one decimal place formedium to giant
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breed dogs). If not doingsoalready, veterinary clinics should instigate a policy of weighing all
animals at every single visit since, overtime, an individualized historical record of body weight
will be availableforall registered patients.

Body condition. Body condition scoring (BCS) is the most widely accepted clinical method of
assessing body composition becauseitis very quick and easy to perform, whilstatthe same
time beingreliable. Itisimportantthat the veterinary professional conduct the assessment,
because owners under-estimatethe condition of their pet. Various BCS systems have been
described, butthe WSAVA Global Nutrition Committee recently made arecommendation that
the 9-pointsystem be universally adopted (37). Aswell as determining current weight status
(underweight, optimal weight, overweight), knowledge of the current BCS can be usedto
estimate optimal weight, should it deviate from normal (Box 4).

Other methods for determining body condition. In additiontoregularassessments of body
weight and periodic BCS, other methods can also be considered including zoometry,
bioimpedance and advanced body composition assessments. Zoometry involves measuring
bodily dimensions with atape measure, and can eitherbe single measurements to informally
assess aspects of overall shape (e.g. body circumference measurements) or multiple
measurements which are combined ina formal zoometric system (38,39). However, while such
systems do correlate with body fat mass, there can be variability in measurements taken with a
tape measure (40), and the systems are more cumbersome to use takinglongerthan assessing
BCS. Bioimpedancetechniques forassessing body fat mass have also been described, and
handheld machines are available. However, lack of reliability means that results can be
misleading (41). Finally, advanced measures have been described for more accurately assessing

body composition in small animals, including dual-energy X-ray absorptiometry and computed
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tomography (42,43). These techniques have limited application for primary care practice, and
are more suited to a referral setting, should the need arise.

Determining metabolizable energy requirements and energy expenditure

To help with proactive monitoring, knowledge of an animal's metabolizableenergy
requirements for maintenance (MER) at different life stagesis useful, and predictive equations
for different stages of life have been reviewed and reported (44,45). However, whilstsuch
equations are accurate on average, the specificrequirements foran individual can deviate
markedly. Therefore, after calculating expected MER with such an equation, the exact
requirements should be adjusted on atrial an error basis, e.g. by taking serial measurements of
bodyweight, and adjusting food intake accordingly (see below).

Research methodologyis available for measuring energy expenditure (a proxy measure for
MER), withtechniquesincludingindirect calorimetry and tracer studies involving, forexample,
doubly-labelled water (43). Indirect calorimetry has been adopted asaclinical measurein
humans (44), and portable indirect calorimeters have been developed. The clinical use of
indirect calorimetry has also been validated for dogs (45). However, thistechnique has notyet
found a wide clinical applicationinthe veterinary field.

Dietary strategies

In orderto best frame discussions regarding dietand food intake, a nutritionalassessmentis
recommended, ideally in accordance with the recent recommendations of the WSAVA Global
Nutrition Panel (37). Such an assessment will enable the individual needs of the animal to be
takenintoaccount when settingthe prevention strategy to adopt. Dietary strategiesthatcan
helpin preventinginappropriate weight gain include determining the most appropriate main

meal to feed, adopting aresponsible plan for providing treats and extrafood, accurate
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measurement of food portions, managing feeding activity within and outside the home, and
adaptingfood intake as nutritional requirements change.

Periodically, itis advisable to reappraise the animal's nutrition (again using the WSAVA
Nutritional assessment), since actual feeding regimes can 'drift' gradually overtime. Sucha
review helpstorefocus priorities, adjust the strategy if there have been changesin
circumstance, and ensure continued commitment from the ownerin preventing weight gain.
Main meal feeding. All dogs and cats should be fed a dietthat is nutritionally complete and
balanced and, preferably, tailored to the correct life stage, be it for growth, the early adult
period, orfor the senioryears. If the current dietisappropriate, and both ownerand petare
happy withit, thenthereisno needtochange. Instead, attention should be focused on
ensuring thatthe correct amountis beingfed forrequirements, and adjusted as needs change.
Particular care should be focused when changingtoanew diet (Box 5).

For dogs and cats that show marked food seeking behavior orexcessive begging, a
change of food type can be considered. The same characteristics asthose usedina purpose -
formulated weightloss food willalso help for weight maintenance. Forexample, food can be
supplemented with protein and fiber, are known to minimize signs of hungerand reduce
voluntary food intake in both dogs and cats (24,46). Increasingfood volume canalso reduce
voluntary food intake, forinstance by adding water (or usingawet food) or expanding akibbled
food with air. Finally, the shape of akibbled dietcanalso be altered, which can force a dogor
cat to chew food more, thereby slowingintake.

Accurate portion size measurement. Inaddition toaccurately determining MER, it is critical
that thereis both precision and accuracy when measuring food portions. Thisis mostimportant
for dryfood becauseitis so energy dense, and small errors can lead to large differencesin
actual energy intake. Whilst measuring cups may be the simplest method of measuring dry
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food, they are unreliable, and can lead to overfeeding especially for small portion sizes (such as
those fed tosmall dogs and cats) (47). Forthose animals known to be at risk of inappropriate
weight gain or over-eating, more accurate measurements are critical, and adifferent method is
strongly recommended, if possible, using digital gram scales. In practice, ittakesvery little
additional time in measurement and gives owner and veterinary professional reassurance that
correct portions are being delivered day in and day out. Other methodsthatare currentlyin
developmentinclude 'smart bowls'and computer-controlled food hoppers, whichinclude gram
scales withinthem, and automatically measure out the correct portion with the minimum of
effort.

Responsible feeding of treats and extra food. It is critical to control the feeding of extrafood,
such as tit-bits, table scraps, treats, and food scavenging. Most owners frequently are not
aware of the contribution that such food sources can make to the daily ration. Duringthe initial
nutrition review, time should be taken to obtain a detailed understanding of the extrafood the
animal receives, and, in orderto make this as accurate as possible, itis advisable to question
multiple family members. Intheory, itis preferable to avoid feeding any additionalfood, since
thereisa danger thatit may make an otherwise balanced main meal unbalanced. Inreality,
most owners will notaccept this because rewarding their petissuch an instinctive behavior.
The solution, is to develop aformal program of treating, which either makes use of existing food
or, instead, permitsthe ownerto use a controlled number of approved treats, to a maximum of
10% of MER, so as to ensure thatthe dietremainsinbalance overall. The energy content of
such treats should be calculated and the amount of main meal fed should be reduced
accordingly.

Ideally, human food and table scraps should still not be fed. To minimize temptation, itis best
to ensure that petsare notin the kitchen areawhere foodis being prepared, and notallowed
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access to the dining areaduring meal times. Food preparation areas and dinnertables should
be cleared before the pets are allowed backin, whilsttrash bins and food stores should be
properly secured. Finally, care should be taken when dogs are taken forwalks. If scavengingat
thistimeisa problem, itmay be necessaryforthe dogto wear a muzzle ornot be let off the
lead.

Methods of feeding. Again, the initial nutritional assessment should include a discussion of how
the ownerfeedstheirpet(s). Most commonly, dogs will be given 1-2 main meals each day, and
meal feedinginalsocommon for cats, though some owners will leavefood out all day. The
lattershould be discouraged, notleastin multi-animal environments and with cats that are
unable toregulate theirdaily food intake (see below).

It isworth consideringthe use of puzzle feeders as part of the overall feeding strategy.
These are an excellent method of slowing food intake, thereby extending the feeding period.
Notonly doesit help to minimize over-eating (since thereis more time for gastrointestinal
hormonesthatleadto satiationto be released and affect the hunger centerin the brain), butit
alsois more enjoyableforthe pet.

In multi-pet households, itis critical to ensure that each has their own tailored feeding
planand onlyreceivesitsownfood. Various strategies can be used (Box6). It can bea
particular challenge when managing multi-cat households with one grazer cat (thatis in deal
weight) and an overweight catthat does not regulate intake. Food should neverjustbe leftout
and, instead, petsinthe same household must be fed separately. Forexample, a'grazer’, that
can self-regulate, can be allowed long periods to be fed whilst the cat that tends to over-eatis
given food by puzzle feeder. Alternatively, food could be left outforthe grazerin a location that
the overweight cat cannotaccess (on a high surface, within asmall 'creep'area (e.g. box or
cupboard with small hole through which the overweight cannot pass), usingasmart bowl to
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allow free access forthe grazer, whilst meal feeding or using a puzzle feederinthe overweight
cat.

If desired, food can be givenintwo, or more, meals per day, preferably providing more
food at timeswhenthe owneriswith the pet (since thisiswhen beggingis mostlikely to occur).
However, use of aninteractive feeding deviceis preferred (e.g. puzzle feeding toy, or modified
feedingbowl). These devices have the effect of slowing food intake, thereby improving satiety.
Physical activity
In additionto controllingfood intake, promoting energy expenditureis avaluable means of
helpingto preventinappropriate weight gain. The mainapproachinboth cats and dogsis to
increase physical activity, which has amodest but significant effect on energy expenditure in
mostanimals. Indeed, inarecentcanine study, each 1000 steps of walkingincreased energy
expenditure by 1kcal per kg®’> of body weight (48). In additionto burningcalories, physical
activity can improve and maintain cardiovascularand musculoskeletal fitness, and improve the
owner-petbond. Regulardaily sessions are recommended for both species, although the
approach varies (Table 2). For dogs, at least one daily walk of 30 minutesis recommended.
When play sessions are used in cats, short periods are sufficient activity, typically 1-2 minutes at
atime 2 or more times perday.

The recommended exercise should take account of any concurrent medical concerns, and
also be tailored to the capabilities of the pet. Forexample, if adoghas an orthopedicdisease
(such as osteoarthritis), controlled forms orexercise, such as leash walking are preferableto
vigorous activity (off-leash running and playing with aball). Alternatively, hydrotherapy could
be used, dependent on costand availability in the local region. Finally, the agreed planshould
alsotake account on the preferences and capabilities of the owner, interms of the time
available, timing, and type of exercise.
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A final method that can help to promote movementin both cats and dogs is the use of
puzzle feeders, hollow toys in which you place asmall amount of kibbled food. The cator dog
must then play with the toy to remove the food. Most animals rapidly learn how to use these,

and will play forextended periods, often well afterthe toy is empty.

Recommendations for monitoring strategies

Early life prevention

The importance of ensuring that dogs and cats grow at an appropriate rate during theirearly
years cannot be over-emphasized since thisis the foundation to a healthy weight forthe whole
of the adultyears. Epidemiological studiesin humans have demonstrated thatinappropriate
growthis a predictor of obesity laterinlife (7). Indeed, arapid rate of growth, catch-up growth
(where anunderweight forage child grows fasterthan average), and high early-life body mass
index are all independently associated with the risk of obesity at 7 years of age. A recentstudy
has also demonstrated rapid growth to be a risk factor for later-life obesity in cats (4). To the
author's knowledge, no similarstudies have as of yetbeen done indogs. However, giventhe
fact that this effectappears to be conserved across two species, animportant effect of growth
on the risk of inappropriate weight gaininthe futureislikely also to existin dogs.

Givensuch an importance tothe growth period, regular monitoring of body weight
throughout the growth phase is essential. Indeed, growth standards are now widely usedin
human pediatrics, with the most commonly adopted beingthose endorsed by the World Health
Organization (WHO). Such growth standards enable appropriately-trained health workers to
monitorindividual growthin children and verify thatitis appropriate compared with ahealthy
reference population (49). Regularweight monitoring canthen be performed, and guidance can

be given should the child's growth deviate from optimal. Unfortunately, such growth standards
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are notyet available for cats and dogs, and this can make charting healthy growth more
challenging. Nonetheless, the principles of regular growth monitoring canstill be applied to
both dogs and cats. Recommendations forweight monitoring during growth are shownin box
7.

Monitoring strategy foradult animals

Inappropriate weight gainis aninsidious phenomenon, and the early adultyears are a particular
period of risk. Indeed, the prevalence of overweight animals steadily increasesin this period to
a peakin mid-adultlife. Therefore, regularand proactive monitoring is critical as a means of
identifyingatriskanimals, and makingearly corrections to prevent animals becoming
overweight. The mainrecommendations for prevention of inappropriate weight gain during
adultlife are shownin Box 8.

Monitoring strategy for the post-neutering period

Neuteringisarisk factor for inappropriate weight gainin both dogs and cats, although its
influencevaries amongstindividuals. Asa consequence, close monitoring of body weightand
conditionis essential during the post-neutering period (Box9).

Monitoring strategy for senior animals

Weight checks should be continued into the seniorlife stage. Not uncommonly activity can
decline atthis stage, notleast because of concurrent diseases such as osteoarthritis have
developed. Anyincreasesinweight should prompta nutritional and lifestyle review, with
adjustments made asrequired. Of course, old age is also a time when chronicdiseases are
common, many of which can lead to loss of body weight, and especially body mass. Thus, the
clinician should be alert to this possibility, and any unexpected declinein body weight should be
investigated proactively to elucidate the cause. Itisalsocommon for animalsto gain adipose
tissue whilstatthe same time losing muscle mass. Forthisreason, regularassessmentof body
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conditionisalsovital, and this should includea subjective assessment of muscle condition [ 53].
For most senioranimals, 6-monthly checks will be sufficient. However, more regular monitoring
should be considered foranimals known to have a chronicdisease that causes loss of body
weighte.g. chronickidney disease, hyperthyroidism etc.

Prevention of rebound post-weight loss

As mentioned above, subsequent regain of body weightisacommon occurrence after
successful weight lossin obese dogs and cats, with about half of those reachingtarget weight
that are affected (33,34). In dogs, the main factor that decreases the odds of such a rebound
occurringis the food that isfed during the weight maintenance phase (33). Inthisrespect,
weightregainisfarlesslikelyinthose that continue to be fed the same purpose -formulated
food that was used duringthe weightloss phase, than fordogs whose diets are switchedtoa
differentdiet (forinstance astandard canine maintenance diet or'light' maintenancediet). In
cats, the mainfactor associated with weightregainis age, with cats <9 years being at greater
risk than cats >9 years of age (34). Therefore, particularly close monitoring of the post-weight-
loss periodis essentialforyounger cats. Asfor dogs, the author recommends that these cats
continue with the purpose-formulated diet that was used during weightloss. The reason why
oldercats are less atrisk of regainis not known, but may be related to the onset of chronic
diseases duringthe senioryears, many of which canleadingtoinsidious weightloss. Therefore,
thereislessof a needto remainonthe purpose-formulated weightloss diet (asforayoungcat
ordog) and, instead, afood should be selected thatis appropriate tothe life stage and or
concurrentdisease. Nonetheless, regular monitoring of body weight and body condition should
continue, with adjustments being made to ensure weightis stable. The author'srecommended

planfor proactive monitoring of the weight maintenance phase is shownin Box 10.
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Conclusions

The process of inappropriate weight gainisinsidious, and many animals are at risk of becoming
overweightorobese. Prevalence reaches its peak during the middle-aged years and, once
obesity isestablished, it can be immensely challenging to treat. Few animals starta weightloss
program with many of those that doing eitherfailingto reach target weight or rebounding
afterwards. Asa result, veterinary professionals should focus on prevention of obesity, rather
than attemptingto manage itonce it has developed. Veterinary practices should consider
establishingaformal program of monitoring body weightand regularly assessing BCS, with
strategiestailored tothe life stage. Assoonas thereis evidence of inappropriate weight gain,
there should be early intervention with corrective measures. Finally, if an obese animal does
successfully lose weight, veterinarians should closely monitor post-weight-loss period, with
regularfollow-up weight checks to ensure that bodyweight remains stable. Continuingto feed
the therapeuticweightloss diet during the maintenance phase can help to preventrebound

from occurring.
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Table 1. Methods of promoting physical activity in dogs and cats.

Dog Cat

Walking (on or off leash) Play activity using fish rod toys

Play activity using balls, frisbees etc Motorized toys

Hydrotherapy Puzzle feeders

Puzzle feeders Climbing frames and activity centers
Free exercise outdoors (inyard orgarden) Allow outdoor access (e.g. catflap)
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Box 1. Diseasesthatmightpredispose toinappropriateweightgain by altering energy flux

e Hyperadrenocorticism causes polyphagiaand can predispose toincreased energy intake
o Sideeffects of some drugs, e.g. glucocorticoids and anticonvulsants include polyphagia
which again mightlead to weightgain

e Neuteringisariskfactor forinappropriate weight gain (see below), and may be required

for treatment of diseases like pyometra
e Orthopedicdiseases decreases energy expenditure by decreasing physical activity

e Hypothyroidism decreases energy expenditure by decreasing basal metabolicrate
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Box 2. Dietary factors associated with overweight or obesityin dogs and cats

e No association between diettype and obesity in cats (15,18)

e Dryfoodas riskfactor for development obesity in youngcats (17)

e Dietaryfatcontent, ratherthan carbohydrate associated with obesity in cats (19)
e Feedingfree choice appearstoincrease the risk of obesityin cats (15,16)

e An association between numbers of meals and snacks and obesity in dogs (20)

e Feedingoftable scrapsassociated with obesity in cats and dogs (15,16,20,21)

e Catordog presentwhenfoodisprepared (15,16,20,21)

e 'Grocery store'dog foods positively associated with canine obesity (18)

e 'Premium'cat foods positively associated with feline obesity (5).
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Box 3. Owners factorsimplicatedinthe development of overweight and obesityin dogs

e Loweraverage income forowners of overweight dogs (18,22), but not cats (23)

e Over-humanization of the dog by the owneris associated with obesity in dogs (18)

e Catutilized by ownerasa human companion substitute (23)

e Close observation of feeding behavior of the cat or dog(18,23) Lesstime spentplaying
with cat (23)

e Ownerobesity positivelyassociated with obesity in dogs (18) and cats (23)

e Ownersofobese catslessinterestedin preventive health (18,23)

e Astrongerowner-animal bondisreported between obese cats and theirowners (14).
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Box 4. Estimatingideal bodyweight from currentbodyweightand body condition score

It is estimated thateach unitbetween 5and 9 on the 9-point body condition system
approximatesto 10 per cent of additional bodyweight. After weighingthe animal, and assessing
BCS, a simple calculation can then be used to estimate the ideal weight:

Ideal weight=Currentweightx (100 + [ 100 + 10 x{ current BCS-51}])

Example
For an animal weighing 40.0 kg with a current body condition score of 8/9 (i.e., about 30 per

centoverweight), the ideal weight can be calculated as follows:

40 kg x (100 + [100 + 10 x{8-51}]) = 30.8 kg

Always be aware that such calculations only ever provide an estimate of ideal weight, and can
be prone eitherto over- or under-estimation of actual ideal weight. Itisadvisable forthe
veterinary professional to monitor body condition during the weightloss process, and make

adjustmentsif needed.
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Box 5. Advice on procedures forintroducinganew food, and adjustingintake to ensure energy

intake remainsin balance.

e Introduceitgradually, over5-7 days, to avoid any gastrointestinal disturbances.

e Calculate the correctamount of food to feed, based upon the animal's maintenance
energy requirements, if known. If notknown, follow the manufacturer's guidelines,
adjusted tothe animal'sindividual circumstances e.g. its current body weight, breed,
sex, neuterstatus, activity level etc.

e Feedthefoodfora 2-weekperiod and reweighthe animal. If the weight has remained
stable, continue tofeed the same amount of food; if the bodyweight has decreased,
increase the amountfed by 5-20% (depending upon the amount of weightlost), and
reweigh afteranother2weeks; if the bodyweight hasincreased, decreasethe amount
fed by 5-20% (depending upon the amount of weight gained), and reweigh after another
2 weeks.

Once bodyweightis known to be stable, continueto weigh the animal atregularintervalsto

ensure that weight remains on track.
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Box 6. Strategiesforensuringseparate feeding of individuals for multi-animal households.

e mealfeedinganimalsinseparate locations

o feedinginthe same location butsupervisingfood intake and pickingfood up when
animals have finished

e usingindividual smart-bowls programmed to recognize the microchip of the animal

e usingseparate feedingstrategies for different pets (e.g. mealfeedingone, and usinga
puzzle feederforanother; meal feedingacat that cannot regulate whilst providing a

separate location orsmart bowl fora cat that isa grazer).
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Box 7. Recommendationsforweight monitoring during growthin catsand dogs

e Weightshouldfirst be recorded at first vaccination and recorded again at second
vaccination. Atthisstage, the importance of healthy weightand healthy growth should
be discussed with the owner, and agrowth monitoring plan be implemented. Nutrition
for growth can also be discussed.

e Bodycondition scoringshould also be performed regularly during this time. Although
systems have not been fully validated in growing animals, they can still provide guidance
as to whetherthe weightis appropriate forthe age.

e Ideally, regularweightand condition score checks should be performed on a monthly
basis until the animal has reached its mature body weight (approximately 12 months for
cats, 12-24 months for dogs). Compliance can be improvedif these checks are
coordinated with other preventive medicine visits e.g. worming, neutering and
microchippingetc.

o [fweightgainisdeemedtohave occurredtoo rapidly ortoo slowly, adjustments to the
nutrition plan can be made, which should have the effect of slowing subsequent growth
to getthe animal back on track.

e Pay particularattention to any animal that grows rapidly since thisislikely to putthem
atincreased risk of being overweightlaterinlife. Ownersshould be forewarned thata
rigorous policy of weight monitoring will also be essentialfor the adultyears.

e Careful monitoring of the post-neutering period to prevent weight gain associated with

the post-neutering period (see Box 8).
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Box 8. Recommendationsforprevention ofinappropriateweight gaininadult catsand dogs

e Be aware of the risk factors for inappropriate weight gain (see "Risk factors for
inappropriate weight gain"). Monitoratrisk animals closely throughout theiradult
years. Be especially alertto cats that gain weightrapidly during the growth phase; these
cats are likely to be unable toregulate theirfood intake. Avoid freeaccesstofood
(especiallyadrykibbled diet), and accurately measure food portions so as to prevent
over-eating.

e Performanumberof weight measurements around the time of physical maturity and
combine these with assessment of BCS. Provided thatthe animalisinoptimal condition
(BCS4-5/9) when this 'early adult weight'isrecorded, the weight can then be used as
the healthy weightforthe whole of the adultyears.

e Oncetheindividual healthy adult weightis known, implement regular weight checks
throughout the adultyears to ensure that weight remains stable. Itis preferable touse
changesinbody weightto determine the need foradjustments, ratherthan using BCS.
Thisis because body weight measurements are more objective, easier to perform, and
can identify much smaller changes than can BCS. In thisrespect, body weight changes
of 0.5% can readily be identified using properly calibrated electronicscales. In contrast,
a~10% change in body weightis typically required before the BCS changes by 1 BCS unit
(onthe 9-integerscale).

e Alterationstofeedingand lifestyle should be considered if achange in bodyweightis
identified between veterinary visits. Of course, it is up to the attending veterinary
professionalto determine whether or not intervention is necessary, and the exact

intervention required. The author'srecommended intervention points are asfollows:
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o >2% changein body weight over a period of 7 days
o >5% changein body weight over a period of 4 weeks
o >10% changein body weightovera period of 6 months.

e Be awareifthere are any changesto the animal'sroutine e.g. change of diet, change in
activity pattern, development of aconcurrent disease. Consider more regular
monitoring of body weight duringthesetimes, and make adjustments to the nutritional
planas required.

e Asforgrowinganimals, monitorthe post-neutering period carefully, so asto avoid
inappropriate weight gain at this stage (see Box 9).

e Considerimplementing differentfeeding methods (e.g. puzzle feeders, smartbowls) if

the ownerisfindingit challenging tolimitfood intake.
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Box 9. Recommendations for monitoring forinappropriate weightgaininthe post-neutering

period

e Measure body weightand BCS at the time of neutering to ensure that the dog or cat is
in optimal condition.

e Reweigh2weeksafterneuteringe.g. atthe time of suture removal.

e Reweighat4 weeks post-neutering.

e Ifneuteredasan adult, reweigh at 12 weeks, and then 6-monthly thereafter. If body
weightincreases by >5%, then make adjustments to the nutritionalplan (e .g. decrease
foodintake by 10%) thenreassess weight every 2weeks, making further adjustments
until weightis stable again.

e Ifneuteredduringthe growth phase, reweigh accordingtothe usual practice policy e.g.
on a monthly basis. Consider plotting weight change onagraph since thiswill enableda
'neuteringbounce' (more rapid and inappropriate gain of weight after neutering) to be
identified more readily. If seen, make adjustments to the nutritional plan (e.g. decrease
foodintake by 10%) thenreassess weight 2weeks later, making further adjustments

until rate of growthis back on track.
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Box 10. Recommendationsfor preventingregain of body weight after successfulweightlossin

an obese dogor cat.

e Oncetarget weightisreached, increase food intake by asmallincrement (e.g. 5-10%)
and reweigh the animal two weeks later.

e Ifthere has been furtherweightlossatthe next revisit, increase by afurther5-10% and
reweigh afterafurthertwo weeks.

o Ifweightregainhasoccurredat the nextrevisit, decrease food intake by half the
amount of the lastincrement (e.g. decrease by 5% if you increased by 10% initially), and
reweigh afterafurther2 weeks.

e Repeatthe processof adjustments (e.g. further smallincrements or decreasesand 2-
weekly weight checks) until weightis stable between checks.

e Onceweightisstable after 2 weeks, continueto reweigh, but gradually extending the
interval e.g. 4-weekly, 8-weekly, and then 3-monthly. Thereafter, weight checks should
be continued ona regularbasis. For mostanimals, this can be accordingto the usual
practice protocol for adultanimals at the appropriate life stage. However, foranimals at
particularrisk of regain (e.g. those thatlost more weight during their weightloss period,
young cats, cats known to be unable toregulate theirfood intake), more regularchecks

could be considered.
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