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Abstract

Objectives The present study aimed to determine the evolution of the percentage of overweight and obese cats
during the COVID-19 pandemic in France, and to identify factors associated with excess weight to inform the
development of targeted prevention strategies.

Methods Cat owners visiting the veterinary hospitals of Maisons-Alfort and Toulouse between 2020 and 2022 for
their pets’ vaccinations were invited to answer a comprehensive questionnaire to gather general information about
themselves and their cat, including details of its lifestyle, activity and diet. Only healthy adult cats were included in
the study. During the vaccination consultation, veterinarians recorded the body condition score, muscle condition
score and weight of each cat. This study followed a protocol adapted from a French study conducted in 2006 to
allow analysis of any changes over time.

Results Of the 274 cats included in the study, 9.1% were underweight, 43.4% had an ideal body condition and
47.5% were overweight. Factors positively linked to overweight included age, being crossbred, being a male and
having an owner who underestimated the cat’s body condition. Living with a child and having a high activity score
as rated by the owner were associated with ideal body condition. The prevalence of cats with a sedentary lifestyle
and the number of overweight cats had both increased since the previous study in 2006. Additionally, changes in
cats’ diets and lifestyles over time, including those influenced by the COVID-19 pandemic, have led to an increase
in exclusive dry food consumption compared with the 2006 study.

Conclusions and relevance Important changes in cats’ diet and lifestyle occurred between 2006 and 2020-2022.
This study emphasises the need for further investigation into the duration of the impacts of the COVID-19 pandemic
on feline wellbeing. Educating owners on their cat’s body condition and encouraging cats to be active can be
effective strategies for maintaining feline health in response to ongoing global changes.

Plain language summary

This study aimed to understand how the number of overweight and obese cats in France changed during
the COVID-19 pandemic and to identify factors contributing to cats becoming overweight. Understanding
the factors leading to obesity in cats is important because it impacts their health and quality of life. Societal
transformations over time and during the COVID-19 pandemic have altered people’s routines and lifestyles,
potentially affecting their pets. This study focuses on how these changes impacted cats’ body condition.

'Ecole Nationale Vétérinaire de Toulouse ENVT, Toulouse, France

2Ecole Nationale Vétérinaire d’Alfort, Maisons-Alfort, France

SInstitut Polytechnique UniLaSalle, Université d’Artois, IDEALISS, ULR 7519, Aignan, France
4Toxalim, Université de Toulouse, INRAE, ENVT, Toulouse, France

Corresponding author:
Tiphaine Blanchard DVM, Ecole Nationale Vétérinaire de Toulouse ENVT, 23 chemin des Capelles, Toulouse, 31300, France
Email: tiphaine.blanchard@envt.fr

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
@ @ @ (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
BY NC

provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://uk.sagepub.com/en-gb/journals-permissions
http://journals.sagepub.com/home/jfm
mailto:tiphaine.blanchard@envt.fr
http://crossmark.crossref.org/dialog/?doi=10.1177%2F1098612X241305924&domain=pdf&date_stamp=2025-02-06

Journal of Feline Medicine and Surgery

From 2020 to 2022, cat owners visiting veterinary hospitals in Maisons-Alfort and Toulouse for their pets’ vac-
cinations were asked about their own and their cat’s lifestyle, activity and diet. Only healthy adult cats were
included. Veterinarians recorded each cat’s weight, body condition and muscle condition, using a method
from a previous study to allow comparison of changes over time. The study included 274 cats. It found that
9.1% were underweight, 43.4% had an ideal weight and 47.5% were overweight. Overweight cats were often
older, male, mixed breed and had owners who underestimated their weight. Cats with an ideal weight were
more likely to live with children and be more active. During the pandemic, changes in diet and lifestyle, such
as increased dry food consumption and reduced activity, could have led to more overweight cats, similar to
trends seen in humans. These findings highlight the need for ongoing research into the long-term effects of
the COVID-19 pandemic on pet health. Educating owners about maintaining their cats at a healthy weight and
encouraging more activity can help keep cats healthy in the face of lifestyle changes.
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Introduction

Cats have undeniably secured their place as the most
beloved pets in France, with an increasing population of
15million feline companions in 2020.! However, despite
their popularity, research on French cats remains scarce,
with the last comprehensive study on their overweight
status dating back to 2006.2 Just like in humans, the
prevalence of overweight and obesity in cats is a grow-
ing concern, as it has been linked to various diseases,
such as urinary disorders, diabetes mellitus, neoplasia,
skin diseases, locomotor disorders, respiratory disorders
and trauma.>® Moreover, obesity has been shown to sig-
nificantly impact both the quality of life and the lifespan
of cats.”

Recent studies conducted in veterinary practices
across Europe have raised significant concerns regarding
the prevalence of excess body weight in cats. Notably,
studies from Sweden conducted between 2013 and 20154
and Italy published in 20218 have reported alarmingly
high prevalence rates of 45% and 51%, respectively. While
the last study conducted in France revealed a prevalence
rate of 26.8%, it is reasonable to assume that the preva-
lence of excess body weight among French cats has likely
increased, given the rising prevalence of human obesity
and the comparative rates across Europe.® In light of the
far-reaching societal transformations since 2006 and those
triggered by the COVID-19 pandemic, it becomes impera-
tive to reevaluate the prevalence of overweight and obe-
sity in French cats.

The COVID-19 pandemic left an indelible mark on
the daily lives of both people and their companion ani-
mals. Alterations in exercise habits, a rise in home-cooked
meals and increased indoor activities represent just a few
examples of how the pandemic may have shaped the life-
style of humans.!%! Moreover, the pandemic underscored
the importance of the human-cat connection, with a rise
in both emotional closeness and cat-owner interactions

during lockdown periods.!? However, lifestyle changes
were already underway before the pandemic, with grow-
ing concerns about road traffic and outdoor safety driv-
ing more cat owners to adopt exclusively indoor living
for their pets.!3 This shift, along with altered human rou-
tines, could plausibly influence feline weight and overall
wellbeing, similar to how such changes have been linked
to weight gain in humans.!415

To address this pressing issue, one of the most effective
approaches is to identify the risk factors associated with
excess body weight in cats. By identifying these factors
and intervening before overweight occurs, it becomes
possible to regulate and control the weight of cats more
effectively. Existing literature has highlighted several
factors that contribute to overweight in cats, ranging
from intrinsic factors such as age,!®!” sex,*!® neutering
status,®1 crossbreeding and British shorthair purebred
cats,?0 to owner-related factors including misperception
of the cat’s body condition score (BCS)8?! and dietary
practices.?? Environmental factors, such as living with-
out children? and reduced activity levels,* have also been
associated with feline obesity.

The objectives of this study were two-fold: first, to
reassess the prevalence of excess body weight in French
cats and compare this with the data from 2006 and, sec-
ond, to identify the factors associated with overweight
among cats. The aim was to provide valuable insights to
assist veterinarians in adjusting their discussions on over-
weight for the present cat population and offering better
guidance to owners. Through the understanding of the
specific factors contributing to feline obesity, a collective
effort can be made to improve cats” welfare.

Materials and methods

Data collection

Between 2020 and 2022, cat owners visiting the veterinary
hospitals in Toulouse and Maisons-Alfort, France, were
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invited to participate in this study. Only healthy cats aged
over 1 year were recruited as growth and chronic diseases
influence energy requirements.?® Cats not accompanied
by their main owner were excluded from the study.

Before any interaction with the veterinary staff, owners
were asked to complete a comprehensive questionnaire
in the waiting room. Then, the attending veterinarian
recorded the cat’s weight and BCS. For cats with multiple
visits during the study period, only data from the initial
consultation were included in the analysis.

Questionnaire

The questionnaire, previously used as an online survey
by Hoummady et al,?* was adapted for in-person comple-
tion (see supplementary material, File S1). It can be sepa-
rated into five parts: general cat information, owner’s
information, lifestyle, activity and diet.

The general cat information section included questions
about the cat’s age, breed, neutering and age at neuter-
ing. The lifestyle and activity section included questions
about the place of living, presence of a child or other
animals and time spent outdoors. The owners were also
asked to rate their cat’s activity from 0 ('not at all active’)
to 10 (‘extremely active’), which was considered a quan-
titative variable for statistical analysis.

The owners’ information section consisted of ques-
tions regarding the primary owner, as well as potential
secondary owner(s), including their age. The respond-
ent was also asked to assess their cat’s body condition
using a five-category scale: ‘very skinny’, ‘a bit skinny’,
‘ideal weight’, ‘a bit fat” or ‘very fat’. These categories
were then compared with corresponding BCS ranges:
1-2; 3-4; 5; 6-7; and 8-9, respectively. This approach
allowed the classification of owners’ perception into
three categories: ‘underestimation’, ‘good estimation’
and ‘overestimation’.

The diet section included questions about the food
type (homemade or processed, dry or canned, grain-free,
vegan ...), the place of purchase of food, the distribution
mode, rewards and leftovers.

Clinical assessment

Body condition assessment of cats was conducted using
the validated nine-point BCS scale.?> To ensure consist-
ency and reproducibility, all veterinarians participating
in the study underwent comprehensive training in BCS
scoring. Before commencing the study, veterinarians
from each veterinary hospital dedicated a day to train
together, assessing the BCS of 30 cats and reaching a con-
sensus on their ratings. This rigorous training process
aimed to establish consistency among the veterinarians
in evaluating the cats” body condition. Cats with a BCS
<5 were categorised as underweight, while a BCS of 5
indicated an ideal body condition.?> Cats with a BCS >5

were classified as overweight, encompassing those with
a BCS of 8-9/9, which can also be classified as obese.?

An attempt to assess muscle condition score (MCS)
was made with the use of a muscle condition scoring
scale.?” However, the scores showed a strong correla-
tion with the veterinary school attended by the evalu-
ating veterinarians, suggesting a lack of interobserver
agreement. As a result, MCS was excluded from the
analysis.

Statistical analysis

All statistical analyses were conducted using R, version
4.2.2 (R Foundation). The dependent variable was body
condition categorised as ideal (used as the reference in
the statistical analyses) or overweight, rather than BCS, as
both an increase and a decrease in BCS can be associated
with health issues.!® Due to the low number of under-
weight cats, this group was excluded from the analysis,
resulting in a comparison solely between overweight and
ideal body condition cats. Categorical variables with P
<0.2 for %2 and continuous variables with P <0.2 for t-test
were selected for the multivariable analysis.?’ The veteri-
nary school and animals’ identification were included as
random effects in the analysis.?’ The final mixed-effects
logistic regression model was built using a stepwise
backward elimination process based on the Akaike infor-
mation criterion. The remaining variables were sex, neu-
tering status, age, presence of children in the household,
purebred status, activity score and the accuracy of body
condition estimation by the owner. Cases with missing
data in these variables had to be excluded and 240 cats
remained in the final analysis. The model’s validation
was evaluated by visualising the residuals vs fitted values
plot. Multicollinearity was checked using variance infla-
tion factors.® Type-IIl ANOVA was conducted to obtain
Pvalues. P <0.05 was considered statistically significant.

Results

Cat population description

The total population comprised 274 cats. A majority of
the cats (74%) were classed as young adults (1-6 years),
13% were mature adults (7-10 years) and 13% were sen-
ior cats (10 years and older).?® Most (88.7%, n=243) were
crossbred, with Siamese (2.6%, n=7), Birman (1.8%, n=>5)
and Persian (1.5%, n=4) being the most represented
purebreeds. Male cats accounted for 48.5% of the pop-
ulation and female cats for 51.5%. The majority of the
cats (92.0%) were neutered. Within the population, 9.1%
(n=25) of the cats were underweight (BCS <5), 43.4%
(n=119) were at their ideal weight (BCS=5) and 47.5%
(n=130) had excess body weight (BCS>5); 2.9% of the
total population were classified as obese (BCS >7). A full
description of the population can be found in the sup-
plementary material (File S52).
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Table 1 Significant results from univariable analysis

*y2 test for categorical variables, t-test for continuous variables
**Median (interquartile range)

Housing and ownership

The majority of the pet owners (37.6%, n=103) were
young adults, aged 18-25 years; 35.0% of the owners
were aged 2640 years and 17.5% were aged 41- 60 years.
A smaller percentage (8.8%) were over 60 years old, and
1.1% did not provide their age. The majority of cat owners
lived in apartments (65%) rather than houses (33%); 77%
of households comprised more than one individual and
28% of the cats lived with at least one child. Interestingly,
41% of the cats did not have any access to the outdoors.

Diet

Fifty-eight percent of the cats ate only dry food and 3%
ate exclusively canned food, while 35% consumed a com-
bination of both dry and canned food, and the remaining
4% were fed a homemade diet. Cat food purchases were
primarily made at supermarkets (44.7% for dry food and
54.4% for canned food), followed by pet stores (42.0%
for dry food and 38.8% for canned food) and veterinary
clinics (13.3% for dry food and 6.8% for canned food).
In terms of dietary variety, 39% of cats were regularly
fed meat or fish and 41% received commercial cat treats.
The majority of cats never received treats (58.8%) or food
intended for human consumption (68.6%). In relation to
feeding schedules, 55% of cats had ad libitum access to
food, 34% were provided with multiple meals per day
and 11% were fed only once daily.

Univariable analysis

The results of the univariable analysis revealed significant
associations between several categorical variables and
overweight status in cats. Crossbred cats (P =0.004), cats
eating only dry food (P=0.007), cats eating ‘light’ food
(P=0.003), cats exhibiting begging behaviour (P=0.021)

and cats with owners who underestimated their body
condition (P <0.001) were more likely to be overweight.
Among continuous variables, age (P <0.001) and activity
score (P <0.001) were significantly associated with over-
weight. The median age of cats with an ideal body con-
dition was 2.9 years (interquartile range=1.8-5.8 years)
compared with 4.5 years (interquartile range =2.7-8.0
years) for overweight cats (Table 1).

Results from the multivariable analysis

The multivariable analysis included 240 cats. Age of
the cat (odds ratio [OR]=1.17, P=0.002), being a male
(OR=1.89, P=0.043) and having an owner who under-
estimated the cat’s body condition (OR=11.15, P <0.001)
were found to be factors associated with overweight.
Being purebred (OR=0.13, P=0.001), the activity score
(OR=0.76, P=0.002) and the presence of children in the
household (OR=0.43, P=0.021) were found to be associ-
ated with ideal body condition (Table 2).

Discussion

This study aimed to reassess the prevalence of over-
weight and obesity in French cats, given the absence of a
comprehensive evaluation since 2006, amid rising human
overweight rates.>? Additionally, it sought to identify
factors associated with feline overweight to address this
growing concern. The study found that 47.5% of cats
had excess body weight (BCS >5), including 2.9% that
were classed as obese (BCS >7). Factors associated with
overweight included age (in years), male sex and owners
underestimating their cat’s body condition. Conversely,
factors associated with ideal body condition were being
purebred, having higher activity scores and living with
children.
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Table 2 Results of multivariable analysis

Predictors n Odds 95% P value*
ratio  confidence
interval

Age 240 117 1.06-1.29 0.002
Purebred (Yes) 27 0.13 0.04-0.42 0.001
Sex (Male) 128 1.89 1.02-3.51 0.043
Neutered (Yes) 229 1.38 0.41-4.66 0.607
Activity score 240 0.76 0.64-0.90 0.002
Children at home (Yes) 68 0.43 0.21-0.88 0.021
Owner perception

(Underestimation) 66 11.15 4.65-26.71 <0.001

(Overestimation) 15  0.42 0.12-1.42 0.161

n = number of cats (total number for continuous variable, number in
the category for categorical variable)
*Type-Ill ANOVA

While the sample size was relatively small, rigorous
methodology and comprehensive multivariable analysis
were employed, ensuring data reliability and identifying
independent associations with overweight. The study
population, primarily from veterinary university hospi-
tals, may not fully represent the general cat and owner
population in France, but comparability with previous
hospital-based studies exists.>* Moreover, one aim of the
current study was to compare cats’ lifestyles and body
conditions with a study conducted in 2006, using the
same study population.? While that study included cats
aged 2 months to 1 year, which may not be ideal for the
current research focus, it remains the only available data
for comparison in France. Since the questionnaire was
self-reported, responses may have been influenced by
social desirability bias, where owners provide answers
they believe are more acceptable, such as regarding
treats, leftovers or activity score.?? To minimise this bias,
the questionnaire was completed anonymously, without
the presence of veterinary staff,?? and phrased in a non-
judgmental manner.?® Despite these limitations, this
study contributes valuable epidemiological insights into
the status of French cats, addressing a scarcity of scientific
papers on feline nutrition in France.

This study highlighted significant shifts in the dietary
and lifestyle patterns of cats over time and during the
COVID-19 pandemic. Exclusive dry food consumption
increased notably, rising from 36% in the 2006 study
in France? to 58% in this investigation. Conversely, the
prevalence of mixed feeding practices decreased sharply
from 56% to 35%. A clear shift in food purchasing habits
was observed, with supermarket purchases decreasing
significantly: dry food purchases dropped from 79.9%
to 44.7%, and canned food purchases fell from 94.8% to
54.4%. Concurrently, purchases from pet stores increased
markedly, with dry food rising from 12.8% to 42.0% and
canned food from 4.1% to 38.8%. Additionally, veterinary

clinics saw an increase in food purchases, with dry food
rising from 7.2% to 13.3% and canned food from 3.0% to
6.8%. This trend is not surprising, given findings from
a 2020 survey indicating that brand reputation and per-
ceived product healthiness are more influential than price
in purchasing decisions.?! Consequently, despite poten-
tially higher costs, pet owners are increasingly opting to
buy pet food from pet stores and veterinary clinics rather
than supermarkets. Meanwhile, the consumption of com-
mercially prepared snacks increased significantly, from
1.2% to 41.2%. This figure is more consistent with find-
ings from a 2020 survey conducted in English-speaking
countries (Australia, Canada, New Zealand, the UK and
the USA), which reported that 61.2% of cat owners fed
commercial treats to their pets.3? The rise in treat con-
sumption in France may reflect the growing trend of cat
humanisation, as owners increasingly seek to bond with
their cats by offering them treats.3? In contrast to a related
dog study that noted changes in feeding frequency,* there
was no observed alteration in cat feeding schedules. The
majority of cats continued to be fed ad libitum, account-
ing for 55% in this study compared with 49% previously.
A sedentary lifestyle has begun to emerge, with 41% of
cats lacking outdoor access (vs 29% previously). This shift
toward an exclusively indoor lifestyle aligns with find-
ings from the UK, where the proportion of indoor-only
cats increased from 15% in 2011 to 26% in 2019, largely
due to concerns about road traffic and protecting cats
from people.’3

A 1-year increase in a cat’s age was found to be associ-
ated with a 17% rise in the odds of being overweight. This
finding is consistent with previous studies indicating that
middle-aged cats are more prone to overweight and obe-
sity than younger cats.5%1720 Interestingly, geriatric cats
have often been linked to a decreased risk of overweight,
potentially linked to an increase in maintenance energy
requirement after reaching 11 years of age.?*% This phe-
nomenon might be influenced by concurrent geriatric dis-
eases, especially hyperthyroidism and kidney disease.® In
this study, the cats were relatively young and assumed to
be in good health, preventing these concurrent diseases
from affecting the analysis. The heightened odds of over-
weight could be attributed to age-related decreases in
activity, a trend already observed in dogs.3

Being purebred was identified as being associ-
ated with ideal body condition, consistent with prior
research revealing an elevated risk of overweight among
mixed-breed cats.>3” The association between breed and
overweight is likely attributable, in part, to the genetic
component of this condition, as demonstrated by Haring
et al,3® who highlighted the role of genetics in overweight
development in cats. Additionally, owners of purebred
cats may be more aware of the risks associated with
overweight and take proactive steps to prevent it, pos-
sibly due to guidance provided by breeders.'” The most
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prevalent purebred breed in our study population was the
Siamese, representing 22.6% of all purebred cats. Siamese
cats are typically lean,!® suggesting that breed standards
may influence the observed association between being
purebred and maintaining an ideal body condition.”
However, the number of purebred cats excluding Siamese
was too small to conduct a separate analysis and confirm
this hypothesis.

Consistent with existing literature, male sex was asso-
ciated with overweight. Previous hypotheses suggested
that male cats’ larger body frame might pose challenges
for owners in assessing their body condition.?” This
hypothesis gains support from findings that long-legged
cats also show associations with overweight,¥#0 implying
that morphology potentially influences owners’ percep-
tion of weight. Another hypothesis is that male cats may
exhibit a greater propensity for weight gain compared
with female cats.*! To delve into these two hypotheses
further, future studies should include morphometric
measurements of cats to investigate the impact of mor-
phology on owners’ perceptions of body condition.

Surprisingly, no significant association between neu-
tering and overweight was identified in this study. This
finding might be attributed to the limited number of
intact cats in the sample (only 8%), reducing the statistical
power of the analysis. The connection between neutering
and feline overweight has been long established,! and is
well recognised by veterinarians who routinely caution
owners after the neutering process. This result could also
underscore the effectiveness of preventive campaigns
and the adaptation of pet food to meet the specific dietary
needs of neutered cats, including hypocaloric and satiety-
enhancing diets.*

The activity score was generated by asking owners
to rate their cats’ activity levels on a scale of 0 (‘not at all
active’) to 10 (‘extremely active’). An increase in the activ-
ity score was associated with ideal body condition, with
a 24% reduction in odds of being overweight for each
one-unit rise in activity score. Engaging in physical activ-
ity is vital for several health reasons, including boosting
the metabolic rate, enhancing energy expenditure and
stimulating mental wellbeing,** and play improves feline
welfare by allowing cats to express their innate hunting
behaviours.® Notably, physical activity contributes up to
30% of a domestic cat’s total daily energy expenditure.*
Conversely, excess body weight can hinder cats’ ability to
engage in physical activity, potentially resulting in lower
activity scores. Longitudinal studies are needed to better
understand the causal relationship between weight and
activity levels. Assessing feline activity remains challeng-
ing, as owners may unconsciously associate obesity with
inactivity.4? It may be worthwhile to explore objective
methods for assessing activity; pedometers have proven
effective in measuring activity levels in dogs, revealing
a significant link between reduced walking and canine

obesity.#> Nonetheless, the 11-point Likert scale employed
in this study demonstrates relevance and potential for use
in future research, with further evaluation of its correla-
tion with objective measures being of interest.

As observed in the 2006 study conducted under simi-
lar conditions in France, the presence of children in the
household was associated with ideal body condition.?
This observation was previously linked to the notion that
children serve as playmates for cats, and their interactions
can disrupt the cat’s resting periods, thereby enhancing
feline activity.>#0 Alternatively, it is conceivable that par-
ents may redirect their attention away from the cat, focus-
ing more on their child, potentially resulting in the cat
missing a meal or receiving fewer treats.* Additionally,
this result may highlight the stronger bond that childfree
‘pet parents’ have with their cats, as they appear to be
more invested in the care of their pets.* Indeed, a closer
relationship with owners has previously been linked to
overweight in cats.?2 Conversely, a previous study found
that the number of children was positively associated
with giving more supermarket biscuits and table scraps.!”
This variation may be attributed to differences in how
owners perceive the place of cats within the family across
different countries. In future studies, it would be valu-
able to include inquiries about the human-animal rela-
tionship and the nature of interactions between cats and
children. Investigating whether cats might contribute to
mitigating overweight in children, adopting a One Health
approach?” could further validate hypotheses regarding
playmate and activity enhancement.

The factor most strongly associated with overweight
in cats was underestimation of the cat’s body condition.
Cats whose owners underestimated body condition had
11.15-fold higher odds of being overweight. This result
aligns with previous studies, which have also emphasised
the significant impact of owner perception, revealing sim-
ilar odds ratios (10.41).2 When owners are unaware of
their pet’s overweight status, they are less likely to initiate
weight loss interventions and monitor risk factors.*$ A
previous study has highlighted a concerning trend: many
cat owners reported not receiving guidance from their
veterinarians regarding their pet’s overweight condition.?
Veterinarians should routinely document BCS and body
weight during consultations,* and every owner should
leave the consultation being aware of their pet’s body
condition.

We did not find any association between dietary fac-
tors, such as feeding treats, fish or meat, and dry food,
and overweight or obesity in this cat population. Previous
studies have linked feeding treats®® and fish or meat?>%
with excess body weight, as these foods contribute to
overall caloric intake. However, one study found that
feeding fish or meat was associated with an ideal body
condition, possibly because the cats showed disinterest
in their main diet and consumed less of it.1” Dry food has
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also been associated with excess body weight in several
studies, #1251 with the hypothesis that canned food may
reduce voluntary energy intake due to its higher water
content. In our study, however, after controlling for con-
founding factors, dry feeding was no longer associated
with overweight in the multivariable analysis.

Compared with the prepandemic cat population,
which also was from a veterinary hospital, there was an
increase in overweight cats (44.5% excluding obese cats,
compared with 19%) and a decrease in obesity (2.9% com-
pared with 7.8%). Unfortunately, with only eight obese
cats in this study, it was not possible to distinguish the
factors associated with overweight from those linked
to obesity. Although the literature on this topic is lim-
ited, neutering has been identified as a factor associated
with overweight but not necessarily obesity.> The higher
percentage of neutered cats in the current study (92%
vs 61% in the previous one) could explain the rise in
overweight prevalence, even though this study did not
find neutering to be a statistically significant factor, pos-
sibly due to limited statistical power. Additionally, pub-
lic awareness campaigns may have primarily impacted
obesity, as social movements promoting body positivity
and self-acceptance, despite being overweight, have pro-
liferated on social media since 2006.52 The decrease in
obesity prevalence might suggest improved communica-
tion from veterinarians regarding obesity-related health
risks, or it could indicate that owners are less likely to
seek veterinary care for their obese cats. Thus, this study
underscores the significance of assessing temporal and
COVID-19-related changes in the wellbeing of cats and
the importance of further research in this area.

In the light of these findings, it is important to note
that previous research has suggested that cats with a BCS
between 6 and 8 tend to have the longest survival and
lifespan.” However, greater longevity does not always
correspond to improved quality of life.” Cats that live
longer while suffering from chronic diseases may expe-
rience diminished welfare. Therefore, future research
should aim to explore the balance between longevity and
welfare to provide a more comprehensive understanding
of feline health outcomes.

Conclusions

The study highlights the need to investigate the evolv-
ing trends in feline wellbeing, particularly the changes
in cats’ diets, lifestyles and the increasing prevalence of
overweight cats over time. Moreover, the findings high-
light the importance of recognising the impact of owner
perception for implementing early intervention strate-
gies, such as educating owners during consultations
and conducting teaching sessions at the clinic. Finally,
encouraging cats to be active can be an effective strategy
to maintain feline health in response to ongoing global
changes.

Acknowledgements We express our gratitude to Damien
Banuls, Mélanie Roche, Natalia Dos Santos, Emna Tissaoui and
Marco Fantinati for their invaluable assistance with data collec-
tion. Additionally, we gratefully acknowledge Aurélie Bynens
and Michel Meunier for their stimulating discussions, which
greatly advanced the development of this research.

Supplementary material The following files are available
as supplementary material:

File S1. Complete questionnaire.

File S2. Full description of the population.

Conflict of interest The authors declared no potential
conflicts of interest with respect to the research, authorship,
and/or publication of this article.

Funding This study was partially funded by the Fédération
des fabricants d’aliments pour chiens, chats, oiseaux et autres
animaux familiers (FACCO), which is a chamber syndicate of
manufacturers of food for dogs, cats, birds and other household
pets. The funders did not take part in the analysis and interpre-
tation of data.

Ethical approval The work described in this manuscript
involved the use of non-experimental (owned or unowned)
animals. Established internationally recognised high standards
(‘best practice’) of veterinary clinical care for the individual
patient were always followed and/or this work involved the
use of cadavers. Ethical approval from a committee was there-
fore not specifically required for publication in JFMS. Although
not required, where ethical approval was still obtained, it is
stated in the manuscript.

Informed consent Informed consent (verbal or written)
was obtained from the owner or legal custodian of all animal(s)
described in this work (experimental or non-experimental
animals, including cadavers, tissues and samples) for all
procedure(s) undertaken (prospective or retrospective studies).
No animals or people are identifiable within this publication,
and therefore additional informed consent for publication was
not required.

ORCID iD Tiphaine Blanchard
0003-3009-651X
Sara Hoummady
Nathalie Priymenko

https://orcid.org/0000-

https:/ /orcid.org/0000-0002-2875-4870
https:/ /orcid.org/0000-0001-8521-4152

References

1 Kantar-FACCO. ENQUETE FACCO-KANTAR 2020. https://
www.facco.fr/media/enquete-facco-kantar-2020/ (2020,
accessed 5 February 2024).

2 Colliard L, Paragon B-M, Lemuet B, et al. Prevalence and
risk factors of obesity in an urban population of healthy
cats. | Feline Med Surg 2009; 11: 135-140.

3 Chiang C-F, Villaverde C, Chang W-C, et al. Prevalence,
risk factors, and disease associations of overweight and
obesity in cats that visited the Veterinary Medical Teach-
ing Hospital at the University of California, Davis from
January 2006 to December 2015. Top Companion Anim Med
2022; 47. DOI: 10.1016 /j.tcam.2021.100620.


https://orcid.org/0000-0003-3009-651X
https://orcid.org/0000-0003-3009-651X
https://www.facco.fr/media/enquete-facco-kantar-2020/
https://www.facco.fr/media/enquete-facco-kantar-2020/

8 Journal of Feline Medicine and Surgery
4 Ohlund M, Palmgren M and Holst BS. Overweightin adult 21 Forrest R, Awawdeh L, Esam F, et al. Potential owner-
cats: a cross-sectional study. Acta Vet Scand 2018; 60: 5. related risk factors that may contribute to obesity in
DOI: 0.1186/513028-018-0359-7. companion dogs in Aotearoa New Zealand. Animals (Basel)

5 Lund E, Armstrong PJ, Kirk C, et al. Prevalence and risk 2022; 12. DOI: 10.3390/ani12030267.
factors for obesity in adult cats from private US veterinary 22 Kienzle E and Bergler R. Human-animal relationship
practices. Int | Appl Res Vet Med 2005; 3: 88-96. of owners of normal and overweight cats. | Nutr 2006;

6 Maniaki E, Murrell ], Langley-Hobbs SJ, et al. Associations 136: 19475-1950S.
between early neutering, obesity, outdoor access, trauma 23 National Research Council. Nutrient requirements of dogs
and feline degenerative joint disease. | Feline Med Surg and cats. Washington, DC: National Academies Press, 2006.
2021; 23: 965-975. 24 Hoummady S, Fantinati M, Maso D, et al. Comparison of

7 Teng KT, McGreevy PD, Toribio J-AL, et al. Strong associa- canine owner profile according to food choice: an online
tions of nine-point body condition scoring with survival preliminary survey in France. BMC Vet Res 2022; 18. DOI:
and lifespan in cats. | Feline Med Surg 2018; 20: 1110-1118. 10.1186/s12917-022-03258-9.

8 Arena L, Menchetti L, Diverio S, et al. Overweight in 25 Laflamme D. Development and validation of a body con-
domestic cats living in urban areas of Italy: risk factors for dition score system for cats: a clinical tool. Feline Pract
an emerging welfare issue. Animals (Basel) 2021; 11. DOI: 1997; 25: 13-18.
10.3390/ani11082246. 26 Brooks D, Churchill J, Fein K, et al. 2014 AAHA weight

9 Blither M. Obesity: global epidemiology and pathogen- management guidelines for dogs and cats. ] Am Anim Hosp
esis. Nat Rev Endocrinol 2019; 15: 288-298. Assoc 2014; 50: 1-11.

10 Balanza-Martinez V, Kapczinski F, de Azevedo Cardoso 27 WSAVA Nutritional Assessment Guidelines Task Force
T, et al. The assessment of lifestyle changes during the Members, Freeman L, Becvarova I, et al. WSAVA nutri-
COVID-19 pandemic using a multidimensional scale. tional assessment guidelines. | Small Anim Pract 2011;
Rev Psiquiatr Salud Ment (Engl Ed) 2021; 14: 16-26. 52: 385-396.

11 Romero-Blanco C, Rodriguez-Almagro J, Onieva-Zafra 28 Quimby J, Gowland S, Carney HC, et al. 2021 AAHA/
MD, et al. Physical activity and sedentary lifestyle in uni- AAFP feline life stage guidelines. | Feline Med Surg 2021;
versity students: changes during confinement due to the 23:211-233.

COVID-19 pandemic. Int | Environ Res Public Health 2020; 29 Marsden PV and Wright JD (eds). Handbook of survey
17. DOI: 10.3390/ijerph17186567. research. 2nd ed. Bingley: Emerald Group Publishing, 2010.

12 Riggio G, Borrelli C, Piotti P, et al. Cat-owner relationship 30 Enlund KB, Brunius C, Hanson J, et al. Development
and cat behaviour: effects of the COVID-19 confinement and validation of two questionnaires: dental home
and implications for feline management. Vet Sci 2022; 9. care and dental health in Swedish dogs. PLoS One 2019;
DOI: 10.3390/ vetsci9070369. 14. DOI: 10.1371/journal.pone.0204581.

13 Foreman-Worsley R, Finka LR, Ward 5], et al. Indoors or 31 Kwak M-K and Cha S-S. A study on the selection attri-
outdoors? An international exploration of owner demo- butes affecting pet food purchase: after COVID-19 pan-
graphics and decision making associated with lifestyle of demic. Int | Food Prop 2021; 24: 291-303.
pet cats. Animals (Basel) 2021; 11. DOI: 10.3390/ani11020253. 32 Dodd S, Cave N, Abood S, et al. An observational study

14 Androutsos O, Perperidi M, Georgiou C, et al. Lifestyle of pet feeding practices and how these have changed
changes and determinants of children’s and adolescents’ between 2008 and 2018. Vet Rec 2020; 186. DOI: 10.1136/
body weight increase during the first COVID-19 lockdown vr.105828.
in Greece: the COV-EAT study. Nutrients 2021; 13. DOI: 33 Blanchard T, Hoummady S, Roche M, et al. Prevalence and
10.3390/nu13030930. factors associated with overweight and obesity in dogs

15 DiRenzo L, Gualtieri P, Pivari F, et al. Eating habits and life- presenting to French university veterinary teaching hos-
style changes during COVID-19 lockdown: an Italian sur- pitals during the COVID-19 pandemic. Top Companion
vey. | Transl Med 2020; 18. DOL: 10.1186/512967-020-02399-5. Anim Med 2024; 60. DOI: 10.1016/j.tcam.2024.100875.

16 French SK, Pearl DL, Lem M, et al. Understanding the 34 Laflamme DP. Nutrition for aging cats and dogs and the
associations between owner and pet demographics on pet importance of body condition. Vet Clin North Am Small
body condition among those experiencing homelessness Anim Pract 2005; 35: 713-742.
and housing vulnerability in Canada. Prev Vet Med 2021; 35 Cupp C, Kerr WW and Patil A. The role of nutritional inter-
195. DOI: 10.1016/j.prevetmed.2021.105454. ventions in the longevity and maintenance of long-term

17 Wall M, Cave NJ and Vallee E. Owner and cat-related risk health in aging cats. Int | Appl Res Vet Med 2008; 6: 69-81.
factors for feline overweight or obesity. Front Vet Sci 2019; 36 Churchill JA and Eirmann L. Senior pet nutrition and
6. DOI: 10.3389/ fvets.2019.00266. management. Vet Clin North Am Small Anim Pract 2021;

18 Corbee R]. Obesity in show cats. | Anim Physiol Anim Nutr 51: 635-651.

(Berl) 2014; 98: 1075-1080. 37 Robertson ID. The influence of diet and other factors on

19 Scarlett JM, Donoghue S, Saidla J, et al. Overweight cats: owner-perceived obesity in privately owned cats from
prevalence and risk factors. Int | Obes Relat Metab Disord metropolitan Perth, Western Australia. Prev Vet Med 1999;
1994; 18 Suppl 1: S22-S28. 40: 75-85.

20 Teng KT, McGreevy PD, Toribio J-ALML, et al. Risk factors 38 Haring T, Wichert B, Dolf G, et al. Segregation analysis of

for underweight and overweight in cats in metropolitan
Sydney, Australia. Prev Vet Med 2017; 144: 102-111.

overweight body condition in an experimental cat popu-
lation. | Hered 2011; 102: S28-S31.



Blanchard et al

39

40

41

42

43

44

45

Allan FJ, Pfeiffer DU, Jones BR, et al. A cross-sectional
study of risk factors for obesity in cats in New Zealand.
Prev Vet Med 2000; 46: 183-196.

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

Appleton DJ, Rand JS and Sunvold GD. Insulin sensitiv-
ity decreases with obesity, and lean cats with low insulin
sensitivity are at greatest risk of glucose intolerance with
weight gain. | Feline Med Surg 2001; 3: 211-228.
Vendramini THA, Amaral AR, Pedrinelli V, et al. Neu-
tering in dogs and cats: current scientific evidence and
importance of adequate nutritional management. Nutr Res
Rev 2020; 33: 134-144.

Patterson CM and Levin BE. Role of exercise in the central
regulation of energy homeostasis and in the prevention of
obesity. Neuroendocrinology 2008; 87: 65-70.

Smit M, Corner-Thomas R, Weidgraaf K, et al. Associa-
tion of age and body condition with physical activity
of domestic cats (Felis catus). Appl Anim Behav Sci 2022;
248. DOI: 10.1016 /j.applanim.2022.105584.

Warren BS, Wakshlag JJ, Maley M, et al. Use of pedome-
ters to measure the relationship of dog walking to body

46

47

48

49

50

51

52

condition score in obese and non-obese dogs. Br ] Nutr2011;
106 Suppl 1: S85-589.

Volsche S. Pet parenting in the United States: inves-
tigating an evolutionary puzzle. Evol Psychol 2021;
19. DOI: 10.1177 /14747049211038297.

Bomberg E, Birch L, Endenburg N, et al. The financial
costs, behaviour and psychology of obesity: a one health
analysis. | Comp Pathol 2017; 156: 310-325.

Larsen JA and Villaverde C. Scope of the problem and per-
ception by owners and veterinarians. Vet Clin North Am
Small Anim Pract 2016; 46: 761-772.

Kipperman BS and German AJ. The responsibility of vet-
erinarians to address companion animal obesity. Animals
(Basel) 2018; 8. DOI: 10.3390/ani8090143.

Russell K, Sabin R, Holt S, et al. Influence of feeding regi-
men on body condition in the cat. | Small Anim Pract 2000;
41:12-17.

Rowe E, Browne W, Casey R, et al. Risk factors identified for
owner-reported feline obesity at around one year of age: dry
diet and indoor lifestyle. Prev Vet Med 2015; 121: 273-281.
McWhorter KL. Obesity acceptance: body positivity and
clinical risk factors. In: Gaze DC and Kibel A (eds). Cardiac
diseases—novel aspects of cardiac risk, cardiorenal pathology
and cardiac interventions. Rijeka: IntechOpen, 2020, pp 77-100.



