
Introduction

 Canine and feline obesity rates have reached pandemic pro-
portions similar to those in humans, with a reported prevalence of 
overweight and obese cats ranging from 11.5% to 63% in developed 
countries [1,2]. Obesity is currently one of the greatest health and 
welfare problems facing domestic cats around the world [1]. Obe-
sity is a condition in which an excess body fat has developed to the 
point that health is adversely affected [3,4]. There is no universal-
ly accepted definition of canine and feline obesity [5]. However, the  
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American Veterinary Medical Association (AVMA) has endorsed a 
recommendation for a uniform definition, whereby obesity is present 
when a dog or cat is >30% above its ideal body weight (BW) [6]. 
The body condition score (BCS) is the most widely accepted method 
to document adiposity in companion animals [7] by assessing visu-
al and palpable characteristics, such as subcutaneous and abdominal 
fat. This method has the advantage to be quick and easy to perform, 
and its scores have been demonstrated to correlate well with body 
fat mass determined via dual-energy X-ray absorptiometry (DEXA), 
both when used by trained individuals and when assessed by inexpe-
rienced ones [8]. The 1 to 9 point scale system is the most commonly 
used and the ideal BCS is considered to be 5/9. Cats with BCS 6/9 and 
7/9 are considered overweight with an estimated excess BW of 10 and 
20%, respectively, whereas cats with BCS 8/9 and 9/9 are considered 
obese with an estimated excess BW equal or above 30%, respectively 
[7]. Overweight and obesity undermine cats’ quality of life both di-
rectly and indirectly via various diseases known to be associated with 
these conditions [2,9]. Overweight and obese cats are at increased risk 
for developing urinary tract diseases, respiratory diseases, orthopae-
dic problems, reduced insulin sensitivity, diabetes mellitus, hepatic 
lipidosis, neoplasia, dermatological issues, oral diseases and hyper-
tension [10-13]. Different risk factors have been associated to over-
weight and obesity in cats: indoor lifestyle, neutering, low activity 
level, male gender, age, use of treats and ad libitum feeding [2,14-17].

 Considering the negative impact of the BCS increase on the health 
status of the cats, the aim of the present study was to assess the ideal 
BW in a population of client-owned European cats and to evaluate 
whether BCS was influenced by lifestyle, feeding habits and health 
status.

Materials and Methods
 Sixty-four European Shorthair adult (≥1 year) cats were weighed 
and BCS was evaluated using a 1 to 9 point scale [7] in a veterinary 
practice during clinical consultations. Moreover, BW was measured. 
In all cats,both weight detection and BCS assessment were evaluat-
ed by veterinary nutritionists. For each cat, further information were 
collected such as age, sex status (intact female, spayed female, intact 
male, spayed female), lifestyle (“indoor” or “outdoor”), health status 
(“unhealthy” if the cat was presented for a symptom or if a disease 
was diagnosed , “healthy” if no symptom was present or if no disease 
was diagnosed), type of diet (“homemade”; “commercial” - dry and/
or wet -; “homemade and commercial”), food weighing (“weighed”, 
if a scale was used to weigh food or “unweighed” if a scale was not 
used or other methods were used such as measuring cups) and admin-
istration of snacks including both commercial and home-made snacks 
(“administration” if snack was given or “no administration” if no 
snack was given). According to the BCS, cats were divided into three 
groups: BCS <5/9 (underweight), 5/9 (lean) and >5/9 (overweight). 
In order to assess whether the BCS is affected by this several infor-
mation, the Anova test was employed as statistical hypothesis test. A 
p-value ≤ 0.05 was considered statistically significant whereas p-val-
ue <0.10 was considered tendential.
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Abstract
 The aim of the present study was to determine the ideal body 
weight (BW) and to establish if body condition score (BCS) was 
affected by lifestyle, feeding habits, and health status in adult cli-
ent-owned European cats population. Sixty-four European adult 
cats were weighed, scored (BCS 1-9 point scale) and divided into 
three groups: BCS  < 5, 5 and >5. Information on lifestyle (indoor or 
outdoor), health status (healthy or unhealthy), type of diet (home-
made, commercial and mixed diet), food administration (weighed or 
unweighed) and snacks administration (administration or no admin-
istration) were recorded. The ideal BW was established in 5.3 kg for 
males and in 4 kg for females. In this study population it was shown 
that BCS was affected by sex status, health status and lifestyle but 
not by feeding habits. More information on the characteristics of food 
delivered in terms of energy content and nutrients profile should be 
collected in order to assess the influence of feeding habits on BCS.
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Results and Discussion

 The test population included 64 cats: 30 females (28 neutered - 
2 intact), 34 males (28 neutered - 6 intact), of which 54 indoor, 10 
outdoor, 27 healthy, 37 unhealthy, 56 fed commercial diet (10 only 
dry food, 44 dry and wet food, 2 only wet food, 8 mixed with home-
made ingredients), 8 fed weighed food and 56 fed unweighed food, 57 
received snack administration. Twelve (19%) cats were scored BCS 
<5/9, 33 (51%) BCS 5/9 and 19 (30%) BCS >5/9. (Table 1) shows a 
descriptive analysis of the cat population as a function of BCS group. 
The mean BW in the BCS 5/9 group was 5.3 ± 0.6 for males and 4.0 
± 0.7 kg for females. The mean BW in the BCS <5/9 group was 3.6 
± 0.7 kg for males and 3.2 ± 0.4 kg for females. The mean BW in 
the BCS >5/9 group was 6.7 ± 1.2 kg for males and 6.4 ± 1.5 kg for 
females. (Table 2) shows the mean ± standard deviation BW of the 
cat population according to the parameters considered and divided by 
BCS group. BCS was significantly affected by sex (males > females, 
P < 0.0001), health status (healthy > unhealthy cats, P < 0.0001) and 
tendentially by lifestyle (indoor > outdoor cats, P=0.076), as shown in 
(Figure 1).

 BCS was not affected by feeding habits including type of diet (dry 
food > dry and wet food > only wet food > homemade and commer-
cial, P=0.975), snack administration (administration > no administra-
tion, P=0.746) food weighing (weighed > unweighed, P=0.273), as 
shown in (Figure 2).

 The aim of the present study was to assess the ideal BW in a 
population of client-owned European cats and to evaluate whether 
BCS was influenced by lifestyle, feeding habits and health status. 
In our study, mean BW in the BCS 5/9 group highlighted a sexual 
dimorphism suggesting an ideal BW of 4 kg for female European 
cats and an ideal BW of 5.3 kg for male European cats. Kienzle and 
Moik estimated the mean BW of cats belonging to several breeds  

Total
BCS <5

underweight
BCS 5
lean

BCS > 5
overweight

Sex

Intact females 2 0 2 0

Spayed females 28 4 16 8

Intact males 6 3 1 2

Spayed males 28 5 14 9

Lifestyle

Indoor 54 8 28 18

Outdoor 10 4 5 1

Health status

Healthy 27 2 15 10

Unhealthy 37 10 18 9

Type of diet

Homemade diet 0 0 0 0

Commercial and 
homemade

8 2 3 3

Commercial dry 10 1 7 2

Commercial dry and wet 44 9 21 14

Commercial wet 2 0 2 0

Food weighing

Weighed 8 1 3 4

Unweighted 56 11 30 15

Snacks administration

Administration 7 1 4 2

No administration 57 11 29 17

Table 1: European cat population divided in BCS groups.

Figure 1: Box plots regarding the influence of gender, lifestyle and healthy 
status on body condition score (BCS) of the European cats. Red crosses 
represent the mean values. Boxes include 50% of the data distribution. The 
median values coincide with the first quartile (bottom line).

BW (Mean ± Standard Deviation)

BCS <5
underweight

BCS 5
lean

BCS > 5
overweight

Sex

Females 3.2 ± 0.4 4.0 ± 0.7 6.4 ± 1.5

Males 3.6 ± 0.7 5.3 ± 0.6 6.7 ± 1.2

Lifestyle

Indoor 3.4 ± 0.6 4.5 ± 0.9 6.7 ± 1.4

Outdoor 3.8 ± 0.7 4.9 ± 0.5 5.7

Health status

Healthy 3.1 ± 0.6 4.4 ± 1.0 6.0 ± 1.2

Unhealthy 3.6 ± 0.6 4.7 ± 0.8 7.2 ± 1.3

Type of diet

Homemade diet / / /

Commercial and 
homemade

3.3 ± 0.3 4.3 ± 1.4 7.4 ± 1.0

Commercial dry 3.0 4.9 ± 0.9 6.5 ± 2.1

Commercial dry 
and wet

3.6 ± 0.7 4.4 ± 0.9 6.4 ± 1.3

Commercial wet / 4.9 ± 0.1 /

Food weighing

Weighed 4.2 4.5 ± 1.2 7.0 ± 0.3

Unweighted 3.4 ± 0.6 4.6 ± 0.9 6.4 ± 1.5

Snacks adminis-
tration

Administration / 5.0 ± 0.6 5.9 ± 1.7

No adminis-
tration

3.5 ± 0.6 4.5 ± 0.9 6.7 ± 1.3

Table 2: Mean values and standard deviation of BW in different BCS 
groups of the European cat population.
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including European cats [18]. They estimated a mean BW of 4.3 ± 
0.77 kg for males and 3.5 ± 0.55 kg for females, confirming the dif-
ference between sexes emerged from our results. They proposed that, 
for the European cats of both sexes, a different ideal BW other than 
4 kg should be used or an ideal BW for females and males should be 
identified. Moreover, they suggested that it is not feasible working 
with a 4 kg mean BW in a clinical setting or on nutrition guidelines, 
because it would overestimate a large percentage of the female feline 
population. However, this statement has not been confirmed by our 
results that confirmed a mean BW of 4 kg for female European cats 
[18]. We did not detect any association between food administration 
system and BCS. German et al. demonstrated inaccuracy in various 
amounts of commercial dry food measured out (ranging from an 18% 
underestimate to an 80% overestimate) for dogs and cats when using 
a measuring cup supplied by the manufacturer [19]. Coe et al. inves-
tigated the accuracy of three devices (one graduated-liquid measuring 
cup, a commercial food scoop and a dry-food measuring cup) and 
reported an inaccuracy ranged from a 47.83% underestimation to a 
152.17% overestimation across all measuring devices and volumes 
[20]. Both studies, while expressing concern about the consequences 
of caloric excesses resulting from an inadequate food weight system, 
did not investigate the impact on BCS. Long terms studies are neces-
sary to establish whether there is a correlation between the inaccuracy 
of the pet’s daily ration weight method and the BCS. Russel et al. 
found that cats fed with snack administration and ad libitum feeding 
canned food had a higher BCS, concluding that these feeding habits 
were risk factors for obesity development in cats and suggested that 
the optimum feeding regimen to prevent obesity would be one based 
on weighed meals rather than an ad libitum meal [17]. This is in con-
trast with the results of our study that found no significant association 
between snack administration, ad libitum meals and BCS. Russel’s 
study did not take into consideration the health status of the cat pop-
ulation as we did. Our study revealed that sick cats tend to have a 
lower BCS. Sick cats may have a lower daily energy intake because 
of a decreased appetite or may need a higher daily energy requirement 
due to hypermetabolic state resulting from disease. However, other 
researchers did not confirm this negative association between health 
status and BCS. A positive association with BCS and dermatopa-
thy, hypertension, asthma, diarrhea, ophthalmic conditions, allergic 
conditions, arthritis, diabetes mellitus, hepatic lipidosis, neoplasia, 
gastrointestinal, cardiac, musculoskeletal and oral diseases was re-
ported [13,21]. However, assuming that acute and chronic diseases 
may affect BCS differently, it would be appropriate to analyze and 
consider these differences. Another factor that could have affected the 
discrepancy between our results and the Russell’s ones is the type of 
diet since diets may vary in metabolizable energy and protein, lipid 
and glucidic ratio. Increased weight gain and fat mass deposition were 
noted when cats were fed ad libitum a low-carbohydrates, high-fat  

diet in comparison to a high-carbohydrates, low-fat diet [22,23]. We 
did not analyze the composition of the diets and this is a limitation 
of our study. Indoor lifestyle can be a risk factor for overweight as 
confirmed by some authors [17,24,25]. Some researchers failed to 
show indoor lifestyle as a risk factor for overweight in cats [24,26]. 
In our study, indoor cats feature 84% of the studied population (this 
reflects the urban environment of the clinic where the animals were 
visited) and have a higher BCS. Since age can be considered a factor 
influencing BCS [4], this aspect should also have been evaluated in 
the study. This represented a limitation, because only for a very small 
percentage of the cats the date of birth was known for sure. Indeed, 
cats were enrolled on the basis that they had been living with their 
owner for more than 12 months and therefore considered with cer-
tainty to be adults.

Conclusion
 This pilot study reveals that BCS is influenced by sex, health sta-
tus and lifestyle. Our results did not confirm a positive association 
between feeding habits and BCS. Future studies should also consider 
the metabolizable energy and nutrient profile of the diets administered 
to better understand whether diet composition has an influence on 
BCS. Health status appears to be another parameter to be considered 
and compared to other factors to determine its influence on BCS.
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