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Abstract

A cross-sectional study design was used to determine the prevalence of overweight and obesity in
the dutch domestic cat population and to identify the risk factors for overweight and obesity in this
population. Also, the owners ability to define their cats body condition score with the aid of a visual
nine-point scale body condition score (BCS) chart was determined. Possible risk factors for
overweight and obesity assessed in this study include age, gender, neuter status, diet, feeding
regimen, housing and the owners perception of the body condition score. Owners who presented
their cat to feline friendly first opinion veterinary practices throughout the Netherlands filled out a
guestionnair regarding these risk factors and assessed their cats body condition score using a
validated visual nine-point scale body condition score chart. The researcher determined the cats
body condition score using the same nine-point visual scale. Data were obtainded from 77 cats. The
combined overweigh and obesity prevalence was 33.8% (n = 26). There was a fair agreement
between the body condition score given by the owner and the researcher. Of the owners 39.0 % (n =
30) assigned their cat the correct BCS. The only significant risk factor associated with overweight and

obesity in this study was the owners perception of the body condition score.

Introduction

As in human medicine, overweight
and obesity are common problems in animal
medicine. Weight problems are often seen in
companion animals such as cats(1-4). Weight
problems, especially obesity and overweight,
are the most commen found forms of
malnutrition in feline medicine(2,5). Both
overweight and obesity are the result of a
positive energy balance over a longer period
of time. This means that the energy intake of
the cat is higher than the energy
expenditure(6,7). Either increased food intake,
increased efficiency in nutrient metabolism,
decreased activity level, decreased metabolic
rate or combinations of the before can lead to
this positive energy balance(7). The existance
of a prolonged positive energy balance leads
to the formation of excessive adipose tissue

and has adverse effects on morbidity and
mortality(6,8,9). Multiple diseases, such as
diabetes mellitus, hepatic lipidosis,
osteoarthritis, lameness and non-allergic skin
conditions, are linked to being overweight or
obese in feline medicine(1,2,5,6,10,11).
Therefor it is important to identify the risk
factors associated with feline overweight and
obesity and the prevalence in the population.

There are many methods of weight
classification in cats. Two of these methods
are used widely in feline medicine. The first is
to compare the cat’s bodyweight to the cat’s
ideal bodyweight. An animal is said to be
overweight when the animal’s bodyweight
exceeds it’s ideal bodyweight by 10-12%.
Animals with a bodyweight exeeding the ideal
bodyweight by more than 20% are said to be
obese(8). The second method is the use of the
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body conditon score (BCS). This is a visual
scale, normally consisting of either five or nine
points, where one is said to be cachectic and
five or nine severly obese(6,11-14). In the
nine-point scale a one unit increase in body
condition score above the ideal score of five is
approximately equal to a 10% to 15% increase
in bodyweight(6). A cat with a BCS of 6 is thus
10% to 15% above it’s ideal weight and
classified as overweight, where a cat with a
BCS of 8 is 30% to 45% heavier than its ideal
bodyweigt and classified as obese(6,14).

Previous studies have shown signs of
an increasing incidence of overweight and
obesity in cats over the past few years(1,6).
The prevalence of overweight and obesity in
feline is now said to be somewhere between
11.5% and 52%.There are major differences in
prevalance between the different studies and
countries(2-5,11-13,15). The most common
found risk factors for feline overweight and
obesity found in earlier studies are male
gender, neutering, age, a diet consisting of
premium or therapeutic food, insufficient
feeding regimen, inactivity, which is mostly
linked to being kept indoors, and owner
underestimation of the cats weight and
BCS(2,3,5-7,11-13,16-18).

This study has three main aims. The
first aim is to asses the prevalence of
overweight and obesity in the Dutch feline
population. The second objective is to
determine the owners ability to define their
cats BCS using a visual nine point scale BCS
chart. The final aim is to identify basic risk
factors for overweight and obesity Dutch cats.
Factors assesed in this study include age,
gender, neuter status, diet, feeding regimen,
housing and the owners perception of the
BCS.

Material and method
Data of a group of 77 cats was
collected at various veterinary practices in the

Netherlands. These practices where selected
based on being either gold, silver or bronze
level cat friendly practices according to the
guidelines of the International Society of
Feline Medicine. All cats participating in this
experiment had to be over one year old.
Owners where asked if their cat could
participate in this study upon arrival at the
veterinary practice. The owner was asked to
fill out a questionnaire for each cat presented.
This questionair consisted of questions about
the demographics of the cat, feeding regimen,
lifestyle and BCS. To help the owner
determine the BCS of his or her cat a visual
nine-point BCS chart was given to the owner.
The questionnaire as shown in table 1 was
based on the study of Courcier et al. and a
study of Russell et al.(2,13). After completing
the questionnaire, the body condition of each
cat was assessed by the researcher, who was
trained to do so at the Faculty of Vetarinary
Medicine of the Utrecht University in the
Netherlands. A nine-point BCS system as
previously described by Laflamme et al. was
used to asses and classify the BCS of the
cat(6).

Information gained by the
guestionnair and the BCS assesment was
entered in Excel (Microsoft 2010). The data on
food brand were further specified using
groups. These groups are cheap, popular,
premium and therapeutic. The cheap brands
are supermarket home brands. Popular brands
are brands such as Felix, Gourmet and
Whiskas and are sold at grocery stores, large-
format pet retailers and farm store. Premium
brands are sold at more exclusive pet stores
and veterinary practices. Examples of
premium brands are Royal Canin, Hills science
plan and Trovet.



Table 1: Questionnaire for the cat owners. Based on a study by Courcier et al and a study bij russell et al(2,13).

Questionnaire

General questions
1. Age: year(s)
2.  Breed

o Cross breed
o Pure breed

3. If cross-breed which breeds?
4.  If pure breed which breed?
5. Gender

o Male

o Female
6. Neutered status
o Neutered
o Entire
7.  Does your cat have any medical condition(s) that might influence their weight, as far as you know?
o Yes,

o No

Questions regarding diet and feeding regimen
8.  What is the main diet of your cat? (consisting 50% or more of the diet)
o  Canned food
o Dry food
o Both mixed equaly 50:50
9.  What s the brand of this food?
10. How often do you feed your cat?

o Once a day
o  Twice aday
o  Trice aday
o Ad libitum, bowl is always full
11. How often do you feed your cat snack, like milk or treats?
o Every day
o  Atleast once a week, but not every day
o  Atleast once a month, but not every week
¢} Never
12. How often do you feed your cat table scraps?
o Every day
o  Atleast once a week but not every day
o  Atleast once a month but not every week
¢} Never
13. How do you decide how much you feed your cat?
o Instructions on the pack or can
Advice from the vet
Feed until the cat stops eating
Asses body condition and adjust
Always fed my cats this way

O 0 O O ©O

Based on intuition

Questions regarding housing
14. s your cat able to go outside?
o Yes
o No
15. If yes can the cat roam free or is it kept in an enclosed area (like a balcony or backyard)
o Roam free
o Enclosed area

Body condition score
16. Using the body condition score chart, which body condition score would you assign to your cat?




Table 2: Demographics of the research group and the percentage of combined overweight and obesity within

each risk factor group.

Characeristic No. % No. overweight or obese % overweight or obese

Gender

Female 42 54,5 12 28,6
Male 35 45,4 14 40,0
Neutered

Yes 72 93,5 25 34,7
No 5 6,5 1 20,0
Breed

European shorthair 48 62,3 18 37,5
Other cross-bred 4 5,2 0 0
British shorthair 6,5 4 80,0
Main coon 5,2 0 0
Persian 4 5,2 1 25,0
Other pure-bred 12 15,6 3 25,0
Breed

Cross-bred 52 67,5 18 34,6
Pure-bred 25 32,5 8 32,0
Age (years)

<2 12 15,6 3 25,0
3to5 25 32,4 13 52,0
6to8 12 15,6 3 25,0
9to 11 12 15,6 4 33,0
12to 14 11 14,3 3 27,3
215 5 6,5 0 0
Health problems

Yes 9 11,7 1 11,1
No 68 88,3 25 36,7
Main diet

Canned 5 6,5 0 0
Dry 57 74,0 21 36,9
Canned and dry 50:50 15 19,5 5 33,3
Food brand

Populair 30 39,0 12 40,0
Premium 26 33,8 9 34,6
Therapeutic 11 14,3 4 36,4
Cheap 10 13,0 1 10,0




Table 2: Continued

Characeristic No. % No. overweight or obese % overweight or obese
Feeding frequency

Once a day 6 7,8 2 33,3
Twice a day 28 36,4 9 32,1
Trice a day 7 9,1 3 42,3
Ad libitum 36 46,8 12 33,3
Treats frequency

Every day 33 42,9 10 30,3
At least once a week 18 23,4 8 44,4
At least once a month 10 13,0 4 40,0
Never 16 20,8 4 25,0
Table scraps frequency

Every day 2 2,6 1 50,0
At least once a week 1 1,3 0 0
At least once a month 4 5,2 0
Never 70 90,9 25 35,7
Amount fed based on

Instructions on the food 12 15,6 4 33,3
Veterinarian advice 4 5,2 2 50,0
Based on BCS 16 9,1 7 43,8
Till the cat stops eating 7 20,8 1 14,3
Always done it this way 5 6,5 0 0
Based on intuition 33 42,9 12 36,4
Outside

Yes 59 76,6 20 33,9
No 18 23,4 6 33,3
Roaming free (if able to go

outside)

Yes 29 49,2 10 34,5
No 30 50,8 10 33,3
Living area

Countryside 37 48,1 12 32,4
City 40 51,9 14 35,0
BCS estimation

Correct 30 39,0 3 7,7
Underestimation 38 49,4 21 42,9
Overestimation 9 11,7 2 22,2




Therapeutic brands are specialised
foods prescribed by veterinarians as part of a
treatment or prevention plan, such as a
specialised renal or urinary diet. The number
and percentage of cats per group were
calculated (see table 2). Based on the BCS the
cat was given by the researcher, the cat was
assigned to one of the following three groups:
BCS < 5 or no obesity nor overweight, BCS 6 or
overweight or BCS > 7 or obese. SPSS 22 was
used to calculate the overweight prevalence,
obesity prevalence and combined overweight
and obesity prevalence within the total
sample. The combined overweight and obesity
prevalence within each subgroup was also
calculated(see table 2).

The SPSS 22 program was also used to
perform the statistics on the data set. Cohens
kappa was used as a method to determine the
agreement between the BCS given by the
owner and the BCS given by te researcher.
The kappa value was interpreted using the
magnitude guidelines by Landis and Koch(19).
Following this guideline a K < O reflects poor
agreement, a K of 0to 0.20 slight agreement,
a Kof 0.21 to 0.40 fair agreement, a K of 0.41
to 0.60 moderate agreement, a K of 0.61 to
0.8 substantial agreement, and a K above 0.81
almost perfect agreement. One-way analysis
of variance (one-way ANOVA) was used to
assess the significance of the possible risk
factors by comparing the mean BCS between
the various risk factors. Risk factors with a p <
0.05 were said to be significant risk factors for
overweight and obesity.

Results
The sample of the Dutch domestic cat

population studied consisted of a total of 77
cats, with a mean age of 7 + 4.5 (SD) years
(range 1-16 years). Of these cats 35 were male
and 42 female. 5 cats were intact (6.5 percent)
and 72 cats were spayed or neutered (93.5
percent). A total of 9 cats had an medical
history that might influence the weight and

BCS. Of these cats four were diagnosed with
hyperthyriodism, two with kindey failure, one
with diabetes mellitus, one with liver
problems and one with liver problems and
kidney failure. Most cats (52) were reported
as being cross breed (67,5%).Table 2 gives a
summery of the demographics of the research
population.

The BCS of the 77 cats was assessed
by the interviewer. Of these cats 58.4 % (n =
45) had an ideal body weight (BCS 4-5). 14.3 %
(n =11) were rated as overweight ( BCS 6) and
19.5% (n = 15) of the cats as obese (BCS 7-9).
7.8% (n = 6) of the cats were classified as lean
(BCS 2-3) and none as cachectic (BCS 1). Figure
1 shows the distribution of the BCS within the
research population. The combined
overweight and obesity prevalence in the
sample population is 33.8% ( n = 26).
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Figure 1: distribution of the body condition score on
the nine-point scale. Bars are divided in owner BCS
misinterpretation type (correct estimation,
underestimation and overestimation)

Of the cat owners 39.0 % (n = 30)
assigned their cat the correct BCS. 11.7% (n =
9) overestimated their cats BCS, while 49.4%
(n =39) underestimated their cats BCS. Figure
1 shows the amount of correct estimation,
underestimation and overestimation per BCS.
The Kappa for agreement between the BCS
given by the owner and the BCS given by the



researcher is 0.21. This is classified as a fair
agreement.

Following the one-way ANOVA test
the incorrect BCS estimation by the owner
was the only significant potential risk factor
for overweight and obesity (p < 0.05). The
potential risk factors coming nearest to the
significance level of p < 0.05 are age and the
presence of an illness at respectively p = 0.11
and p = 0.13. None of the other potential risk
factors proved significant.

Discussion

The aims of this study were to assess
the prevalence of overweight and obesity in
the Dutch domestic cat population, to
determine the owners ability to define their
cats BCS using a visual nine point scale BCS
chart and to define basic risk factors for
overweight and obesity Dutch cats.

In this study the prevalence of
overweight was 14.3%, the prevalence of
obesity was 19.5% and the combined
overweight and obesity prevalence was
33.8%. This combined prevalence is similar to
the prevalence of 35% found in a vet-visiting
cat population in the USA by Lund et al(11).
The overweight and obesity prevalence of
33.8% is well within the range of prevalences
for overweight and obesity found in earlier
studies, which ranges from 11% to 52%(2-
5,11-13,15).

This study also looked at the ability of
the owner to determine the BCS of their cat. A
total of 39.0% was able to assign their cat the
right body condition score, where 49.4%
underestimated their cats BCS. Most
underestimations were made when the cat
had a BCS of 5. Some owners, 11.7%,
overestimated their cats BCS. Owner
underestimation of the BCS was found in
other studies, which also found that the most
underestimations of the BCS where made in

cats who have a normal weight or are to
heavy( BCS 25)(12,13,17).

There was a fair agreement between
the BCS assessment of the owner and the
researcher (k = 0.21). This agreement is lower
than one found by Courcier et al., who found a
moderate agreement with a k of 0.41. In their
study 54.2% of the owners where able to
estimate the BCS of their cat correctly(13).
Another study by Colliard et al. found a fair
agreement between owner and researcher
BCS estimation (k = 0.30) when using a visual
scale and a moderate agreement when using a
verbal scale (k = 0.46)(12). The somewhat
higher agreement in both studies when using
a visual scale may be partly due to the fact
that in both other studies a five-point scale
was used instead of the nine-point scale used
in this study.

Only one possible risk factor entered
in this study was significant after statistical
analysis. The underestimation of the BCS by
the owner seems to be a risk factor for feline
obesity. This is similar to multiple other
studies who also identified the
underestimation of the BCS by the owner as
risk factor for obesity(12,15,17,20). This risk
factor is of particular importance for the
management of overweight and obesity.
Owners will be less motivated to reduce their
cats weight when they don’t perceive their cat
as to heavy. In order to make weight loss in
overweight and obese cats successful it is
important to correct the owners perception of
the BCS of their cat. Beside correcting the
owners perception of the BCS, it may be
helpful to explain the health risks of
overweight, such as diabetes mellitus and
osteoarthritis, to make the importance of
weight loss clear(6,12,15,17,18). To prevent
the development of overweight and obesity
the veterinarian must correct the common
view of what an healthy weighted cat looks
like(6). This to prevent the owner from



overfeeding a normal weighted cat, cause he
or she believes the cat is to skinny.

A factor that was close to significance
in this study was the presence of an illness
with a known influence on the body weight.
This factor did not occur in other studies, due
to the fact that in most studies the medical
status was either unknown or cats with known
medical problems with influence on BCS were
excluded from the statistical
analysis(2,12,13,15).

The other factor close to significance
in this study was age. In some other studies
age was a significant risk factor for obesity as
well(2,12,15,16). In both of these studies
middle aged cats were in higher risk of obesity
than young or old cats. Given explanations for
this finding are the higher activity level of
younger cats and the natural weight loss of
older cats(2). In this study there is a peak in
the obesity prevalence in cats between 3 and
5 years of age and none of the cats of 15 years
or older were obese. However the sample
population in this study and the amount of
cats in most age groups are small, which
makes the comparison prone to mistakes due
to coincidence.

One of the main risk factors found in
most other studies is neutering (2-5,7,11-
13,18). However being neutered was not
significant in the present study (p = 0.51). This
could very well be the result of the small
amount intact cats in this study. Only 6.5% (n
= 5) of all cats were intact with one of these
cats being obese (table 1). The main reasons
for the higher prevalence of obesity amongst
spayed/neutered cats are a lower metabolic
rate and energy requirement after neutering
combined with an increased food
intake(5,7,21,22). The inequality between the
neutered/spayed and entire group makes a
good comparison impossible. If there had
been more intact cats in this study the risk

factor neutering could have been more
significant. An additional factor that may have
influenced the significance of this risk factor is
the awareness of the food restriction needed
after neutering by the owner, which is created
by more and more veterinarians.

None of the other risk factors for
overweight and obesity found in other studies,
such as male gender, a diet consisting of
premium or therapeutic food, insufficient
feeding regimen, or being kept indoors were
significant in this study(2,3,5-7,11-13,16-18).
These factors were all found in more than one
study, but not in all studies who surveyed the
risk factors for obesity. Reasons for these
inconsistant significance of the various risk
factors are the different methods used in the
various studies. For example the assesment of
the BCS by either the owner, a professional or
both and the usage of different visual and
verbal scales to determine the BCS. Another
important difference is the selection of the
study population. For some studies the data
was collected in veterinary practices, where
other studies collected their data by
telephone survey or house
visits(2,11,12,15,17,18).

In this study the studied population was small
(n=77) and all cats were vet-visiting. Therefor
it is possible that the studied population is not
representative for the overall Dutch feline
population. Thus, all results must be
considered with caution.

Conclusion

The prevalance of overweight and
obesity in this study was 33.8%.
Underestimation of the BCS by the owner was
the only found significant risk factor. 49.4% of
the owners underestimated their cats BCS. In
the future more research must be done to
determine more accurate prevalences of
overweight and obesity in the Dutch feline



population. Collection of data by house visits
throughout the country would provide a more
representative research population. A bigger
research population is also desired. More
research is also necessary to deterimine the
risk factors for obesity, since there is quite
some difference in the significant risk factors
between studies. More knowledge about the
prevalence of and risk factors for obesity is
important to provide better weight
management programs for cats. Thereby more
and widespread knowledge would lead to
better understanding of the health risks that
come with overweight and obesity
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