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This article aims to equip veterinary professionals with the tools to assist clients in the use of food puzzles for their
cats as ways to support feline enrichment, physical health and emotional wellbeing. We outline the types of food
puzzles, how to introduce them to cats and how to troubleshoot challenges with their use. Owing to the paucity of
evidence-based studies of food puzzles, we provide examples of the use and benefits of food puzzles from our own

veterinary and behavioral practices.
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Introduction

Although cats are currently the most commonly kept pet
in the USA, the conditions they are kept in are perhaps
the least natural to them, especially given that the
domestic cat’s behavior and behavioral needs are very
similar to those of their closest wild ancestor, the African
wildcat.! Current veterinary and cat care guidelines (eg,
American Veterinary Medical Association; Indoor Pet
Initiative; American Association of Feline Practitioners)
encourage keeping cats indoors for safety, health and
ecological reasons, but this recommendation, along with
the concurrent misperception of cats as low-maintenance
pets, means that many cats are housed in suboptimal
environments. One significant influence on cats” living
conditions is how they are routinely fed. Most cats are
offered food ad libitum from a bowl, are often required
to share feeding areas or dishes with other cats and have
to expend little to no effort to acquire calories.

Cats are natural predators that tend to eat multiple
small meals each day in nature.23 When able to hunt, cats
make several hunting attempts each day, only approxi-
mately half of which lead to a prey item.# Indoor housing
has been associated with increases in the occurrence of
obesity,>7 type 2 diabetes mellitus,® joint problems® and
chronic lower urinary tract signs.!® Furthermore, the risk
of behavioral and mental health problems may increase
with confinement.!! Commonly reported behavioral
concerns from cat owners include aggression, attention-
seeking behaviors and stress-related behaviors such as
house soiling and overgrooming.!?!3 These behavior
problems can lead to a weakening of the human—-animal

bond, and in many cases result in unwarranted euthana-
sia of the cat.1#!> Environmental enrichment may have
some mitigating effects on these stress-related
behaviors.16

We propose that one approach to environmental
enrichment is to take advantage of cats’ natural instinct
to work for their food. In this review, we will explain
what food puzzles are and why they are a biologically
relevant enrichment device for cats. We will provide an
overview of the most common types of food puzzles,
how they should be used and how to overcome any client
resistance to changing the method of food delivery to
their cats. The effect of food puzzles on cats is a relatively
new area of study, so in addition to reviewing the existing
empirical evidence, we will provide case studies from
our professional practices showing health and behavioral
benefits from their use. Finally, we provide tools for
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assessing the most appropriate types of food puzzles for
individual cats, and a user-friendly handout (Supple-
mentary material) that practitioners can give to their cli-
ents to get them started.

What are food puzzies?

Food puzzles were originally created to provide enrich-
ment for captive zoo and laboratory animals.'” They
typically consist of any object that can hold food and be
manipulated to release food when the animal interacts
with it. Food puzzles may be mobile (rolled or pushed)
or stationary, and they can be used to provide either wet
or dry food. They may be purchased or homemade (see
Figure 1).

Mobile food puzzles are often shaped like a ball, egg
or tube. Their rounded surfaces make the puzzles easy
for cats to roll by pushing with a paw or their nose. These
puzzles typically have one or more holes in them, and in
some cases these puzzles can be adjusted to make release
of food easier or harder by changing the size or number
of open spaces that can dispense food. The current

iterations of these puzzles are typically designed for use
with dry food or treats.

Stationary puzzles are typically larger, with sturdy
bases, and holes, cups or channels. Dry food can be
placed in the holes and cups, which must be fished out
with a paw. Wells may be filled with wet food; the cat
must lick food out of these wells, mimicking how cats
use their jaw muscles to remove flesh from bone.

Homemade puzzles for dry food can be made easily
by cutting holes in containers such as yogurt containers,
toilet paper rolls, egg cartons, margarine tubs or water
bottles. Ice cube trays or muffin pans can be used for wet
food, and yogurt lids can be placed over the individual
reservoirs or cups to increase difficulty.

Benefits of using food puzzles

Zoos and sanctuaries encounter many obstacles to pro-
viding adequate housing for felid species, which may
have difficulty adjusting to captivity for several reasons.
Territory and hunting opportunities are restricted, and
many solitary species are housed in pairs or in groups.!8
The parallels with domestic cat housing are numerous.

Figure 1 Clockwise from upper-left hand corner: homemade mobile, homemade stationary, purchased stationary and
purchased mobile food puzzles. Photos courtesy of Ingrid Johnson, Leticia Dantas and Mikel Delgado
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Implementing enrichment by providing foraging oppor-
tunities and food puzzles offers several benefits to cap-
tive large cats, including reducing stereotypies such as
pacing,'®?0 improving body condition?! and increasing
exploratory behavior.!822

Current guidelines for the care and welfare of domes-
tic cats suggest that they be allowed to express the pred-
atory sequence to the extent possible, including active
acquisition of food.#?32* Although few empirical studies
of the benefits of food puzzles for companion animals
have been conducted, provision of food puzzles has
been shown to increase activity and reduce problematic
behavior in dogs.? In cats, various forms of enrichment
(such as play, perches, play towers and novel toys) have
been shown to reduce signs of stress'® and to contribute
to weight loss.?¢ Table 1 outlines cases from our veteri-
nary and behavioral practices that resulted in either
behavioral or health-related benefits after the implemen-
tation of food puzzles along with other forms of behav-
ior modification. Benefits we have observed include
weight loss, decreased aggression toward humans and
other cats, reduced anxiety and fear, cessation of
attention-seeking behaviors and resolution of litter box
avoidance.

Furthermore, implementing food puzzles provides few
risks of decreasing the welfare of cats. In one study, 85% of
cats (23/27) engaged with a food puzzle, without increases
in aggression between group-housed cats in a shelter,?”
suggesting few problems with implementing food puzzles
in multi-cat environments. Although problem-solving to
acquire food may initially frustrate some animals, present-
ing animals with some level of challenge that is appropri-
ate to their natural ecology and matched to their skill level
is likely to provide cognitive, physical and behavioral ben-
efits in otherwise-enriched surroundings.?®

Implementing food puzzles

As with the introduction of any new resource, successfully
implementing food puzzles requires some planning.
Clients should be prepared to try a few different types of
food puzzles, because cats may have individual prefer-
ences for the type of puzzle or how they interact with puz-
zles (eg, some cats prefer mobile puzzles that can be
pushed or rolled, while others are more adept at stationary
puzzles; some cats are more likely to use their paws to
move a toy, while others may push the toy with their nose).
In Table 2, we have provided a guide to helping clients
choose a starter puzzle. Furthermore, because implement-
ing food puzzles offers enrichment beyond just as a means
of providing food, the end goal is to have several different
types of puzzles available for cats (as is recommended
with other toys). The most important key to success is for
clients to introduce puzzles to the cats correctly. This
means setting the difficulty level to meet the abilities of the
cat, and by increasing the cat’s motivation to interact with

the puzzle as much as possible. Table 3 includes a sum-
mary of how best to introduce food puzzles.

Initially, obtaining food from the puzzle needs to be
as easy as obtaining food from the food bowl. This means
that the cat should have to do very little work for food at
first. The puzzle should be filled as much as possible,
and should have several, large holes to allow food to fall
out easily. The puzzle should roll with little manipula-
tion. For stationary puzzles, cups or reservoirs should be
overflowing (see Figure 2).

As cats may initially be resistant to working for food,
particularly if they have a history of not having to do
50,2230 the regular food dish may need to be removed
when introducing food puzzles. Because some cats may
view their food container as a ‘safety signal’, or may be
stressed by changes in their environment, some cats pre-
fer having the puzzle initially introduced as a choice
next to the usual feeding container at the time of feeding,
and containing the cat’s usual food. Some cats, particu-
larly those that tend to be nervous, may prefer that the
food puzzle be placed in a quiet area, where they can
explore it undisturbed.

The food puzzle should be introduced when the cat is
likely to be hungry. Motivation may be increased at first
by using a novel food type in the puzzle, such as treats or
a dental diet. As the cats become more adept at using the
puzzle, the food can be changed to their regular diet, or
a mix of their regular dry food and treats.

For dry food puzzles, the client should place food on
the floor next to and around the puzzle and allow the cat
to eat around the puzzle. Their cat may inadvertently
move the puzzle while eating, which will help them
make the association between moving the puzzle and
receiving food. The owner may even gently roll or nudge
the puzzle at first to maintain the cat’s interest.
Eventually, regular food dishes can be removed and the
cat can receive all of its daily food from puzzles.

Troubleshooting potential

challenges and solutions

Some clients (and cats) may be reluctant to accept intro-
duction of food puzzles. Making food puzzles as user-
friendly and convenient as possible increases the client’s
likelihood of using them, and, consequently, improves
their cat’s welfare. Our collective experience is that most, if
not all, cats can adjust to food puzzles, given time, patience
and proper staging of difficulty. Some common challenges
to food puzzle use and how we address them in our veteri-
nary and behavioral practices include the following.

The client does not think their cat will use food puzzles

We have not encountered cats that could not adapt to
food puzzles. Senior cats, kittens, three-legged cats,
blind cats and cats with other disabilities, such as partial
paralysis, have all been observed to use a food puzzle of
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Table 2 Checklist for helping clients choose a starter puzzle*

*Ultimately, the goal is for clients to try several types of puzzles with their cats. This checklist can be used to help them choose a starter puzzle
that is most likely to work with their cat

Table 3 Summary of how best to introduce food puzzles

Figue 2 Puzzles should initially be filled as much as possible. Photos courtesy of Mikel Delgado
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some type. Reminding the client of the cat’s natural life-
style as a hunter that works for food may be helpful.
Sharing and discussing the food puzzle handout
(Supplementary material) with the client, as well as
demonstrating how the puzzles work, will help clients
get started. Providing coaching and encouragement dur-
ing the implementation process reduces the likelihood of
the client concluding that their cat is unwilling or unable
to work for their food.

The owner will not make or purchase food puzzles

The best way to address this is to have food puzzles
available for sale in the veterinary office, or to provide
referrals to local pet stores that sell food puzzles. There
are also many good resources online for creating food
puzzles out of recyclable materials (such as yogurt con-
tainers and plastic water bottles).

The owner does not want to prepare food puzzles

daily

If the client is willing, they can acquire several food puz-
zles to rotate. All dry food puzzles can be prepared once
a week and stored in airtight storage bins.3!

The owner is concerned about noise/night-time

activity

Stationary puzzles can be used at night, or mobile food
puzzles can be confined to areas away from the
bedroom.

The owner is resistant to having food scattered

around the home

The cat will likely eat most of the food dispensed by the
puzzle. However, food puzzles can be used in select
rooms (eg, bathroom, office, kitchen), or in more restricted
areas such as bathtubs, laundry baskets, under-the-bed
storage containers or in the lids of large storage totes. The
downside of restricting the area the puzzle is used in is
that it makes food easier to obtain, and reduces the cat’s
movement and activity, and bathtubs and containers may
provide other challenges for any cat with a mobility issue
(such as older, arthritic cats).

The owner has tried a food puzzle and the cat

would not use it

The client should be encouraged to try again, this time
empowered with more detailed instructions and specific
guidance. Staff should be trained to guide clients through
learning challenges. Initial difficulty of use and increas-
ing motivation are two of the most common barriers to
cats’” willingness to use food puzzles. For slow starters,
placing handfuls of dry food in locations frequented by
the cat (condos, window sills, beds) allows the cat the
chance to discover food in novel places. These cats

generally can transition from this to static puzzles
located in these areas.

All cats should be monitored closely at first when
introducing a food puzzle, as missing several meals
could be dangerous to vulnerable cats, particularly those
that are overweight or obese. If the owner is concerned,
they can offer the cat a portion of their daily food in a
bowl, and the rest can be foraged until the cat has
adapted to the use of the puzzle. Alternatively, the cat
could be fed wet food from a dish, and dry food exclu-
sively from puzzles. The ultimate goal should be all food
from puzzles.

Multiple cats in the home

All cats in the home can be acclimated to food puzzles.
Because cats may have individual preferences, several
types of food puzzles can be distributed throughout the
home, and each cat should be provided with their own
puzzle. If one type of puzzle is more popular, then the
owner should provide multiple puzzles of that type.
This prevents cats from having to compete over food
resources, and from being forced to eat in the same area,
abehavior thatis unnatural to solitary hunters. However,
some cats are willing to use a food puzzle together (see
Figure 3).2

Presence of dogs in the home

For homes with dogs, puzzles can be used in restricted
areas (see above), or baby gates can be used to keep
dogs out of certain areas of the home where the cats’
food puzzles are kept. The baby gates should be placed
at a height where the cat can either jump over or crawl
under, but the dog cannot. Dogs also can be taught a
‘leave it” verbal cue, and be provided with their own
foraging toys in a separate area of the house, or if pos-
sible, outdoors.

The cat appears frustrated by the food puzzle
Frustration can occur in animals when a previously
obtainable resource changes or becomes inaccessible.
Frustration may have adaptive properties, as it can lead
to the persistence of efforts and emitting of novel
behaviors to access a resource or solve a problem.?832
While such behaviors would promote successful use of
food puzzles, frustration may lead to development of
fearful or aggressive behaviors in some animals, par-
ticularly when a problem is insoluble.?®> We have not
encountered cats that developed such negative behav-
iors after the introduction of food puzzles, because dif-
ficulty was staged appropriately. We recognize that
frustration is possible, particularly in unenriched envi-
ronments; we recommend that food puzzles be intro-
duced as part of a multi-modal enrichment plan,3%
and that our implementation recommendations be fol-
lowed carefully.
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Figure 3 Some cats will use food puzzles together. Photos courtesy of Ingrid Johnson and Leticia Dantas

Figure 4 Placing a small puzzle inside a larger puzzle

Figure 5 A pifiata-style le that hangs. Photo courtesy of
increases challenge for cats. Photo courtesy of Ingrid 9 b! yie puzz 9 unesy

Johnson Ingrid Johnson
The cat becomes bored with the food puzzles 2 Increasing the difficulty of the puzzle: owners can
Adjusting the difficulty to the ability of the cat is do this by changing the number and/ or size of the
important. Unchallenging tasks may lead to boredom holes, or by using objects that are opaque and give
or apathy.”® When the cat becomes competent with a fewer visual cues. They also can adjust how mobile
particular food puzzle, clients can maintain their cat’s the puzzle is by using weighted puzzles, cubes or
interest by: objects that have textured sides. Changing the sub-
strate the puzzle is offered on (eg, carpet instead of
1 Trying new types of food puzzles (including dif- hard flooring) can increase the challenge
ferent designs or materials) or changing the loca- 3 Placing a small puzzle inside a larger puzzle (see
tion the puzzle is used in Figure 4)
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4 Placing ‘dummy’ objects inside the puzzle such
as toy balls or mice that slow the release of food

5 Using pinata-style puzzles that dangle or hang
and require the cats to reach up to manipulate
them (see Figure 5). Clients should be advised
that hanging toys can present a choking hazard
and should only be used with supervision.

Conclusions

Food puzzles enable cat owners to provide mental stim-
ulation and exercise, and increase the activity of their pet
cats, while taking advantage of the domestic cat’s natu-
ral inclination to work (hunt) for their food. Food puz-
zles are relatively easy to implement, and there are few
risks associated with their use. In fact, there are likely
many health and behavioral benefits from implementing
food puzzles. We have provided some examples of the
potential benefits of their use in concert with other
behavior modifications in the retrospective case studies
outlined in Table 1.

We acknowledge the limitations to the cases we
provided; they are retrospective in nature, and, in
some cases, food puzzles were not the only interven-
tion, so one cannot be sure of the relative effectiveness
of each component of the treatment. We included these
cases acknowledging that this limitation is also often
found in primary care medicine, and in hopes of
encouraging further research to determine the most
appropriate roles of food puzzles in promoting health
and welfare for confined cats. Prospective trials are
greatly needed to help determine the relative effec-
tiveness of different approaches to environmental
enrichment for confined cats. We also did not include
all cases seen that involved recommendations for the
use of food puzzles, although we attempted to pro-
vide a range of the types of cases that might be com-
monly encountered in primary care veterinary
practice. Veterinary practices are often the main source
of information for many pet owners, and we have pro-
vided suggestions, tools and user-friendly informa-
tion to help veterinary professionals make the
recommendation of food puzzles a standard practice.
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Supplementary material
Using food puzzles with your cat” handout.
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