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The 2 first months of life : 
a crucial growth period for puppies and kittens



COPYRIGHT MARS, INC. CONFIDENTIAL – INTERNAL USE ONLY



COPYRIGHT MARS, INC. CONFIDENTIAL – INTERNAL USE ONLY

Mugnier et al. Prev Vet Med. 2019 
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David Barker

The Dutch Famine
Nov 1944-May 1945

Barker. BMJ. 1990 

Normal birth weight

 Adult obesity
 Hyperlipidemia
 Cardiovasular diseases

Low birth weight

 Lower stature
 Bronchial diseases
 Glucose intolerance

According to the period of exposition to the famine, the consequences 
on long-term health were different
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Barker. BMJ. 1990 

The Barker hypothesis

There is a link between 

the alteration of the intrautrine environment 
and the development of diseases at adulthood

David Barker
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Adapted from Hanson and Gluckman. Physiol Rev. 2014 

PlasticityPlasticity

Inadequate answer to 
new challenges

No intervention

Mother 
& Baby

Toddler & 
adolescent

Adult

Life cycle

Risk of non-communicable 
chronic diseases

Early
intervention

Late
intervention

Epigenetics
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in utero First year Second year

window of opportunity/susceptibility 
that will program health/diseases at adulthood 
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What’s the equivalent 
of 1000 days 

for pets?
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Gaillard et al. Frontiers Vet Sci. 2022 

Breeding facility at the core of 
the critical window of developmental programming 
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WEIGHT
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NEONATAL 
GROWTH

THE FIRST 
WEEK

BIRTH

1

2

3

4

AND AFTER?
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400 French breeding facilities

7,700+ kittens 
36 breeds 
320,000 body weights

19,000+ puppies 
119 breeds 
430,000 body weights
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Breed Size Species
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BIRTH

1
The Starting Point
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Birth weight, a key health indicator

WHO. International classification of diseases. 1977 

Normal birth weight
NBW

Low birth weight
LBW

Very low birth weight
VLBW

Low neonatal 
mortality risk

Moderate neonatal 
mortality risk

Very high neonatal 
mortality risk
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Birth weight thresholds in humans

WHO. International classification of diseases. 1977 

NBWLBWVLBW

1500g 2500g

Intra-Uterine 
Growth Restriction

IUGR

Premature: baby born small and 
physically immature 

Full term: baby born small and 
physically mature 
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Birth weight in puppies

Mugnier et al. Prev Vet Med. 2019
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Birth weight thresholds in puppies

Maltese

Shih Tzu

Bichon Frise

West Highland 
White Terrier

Cocker Spaniel

Australian Shepherd

German Shepherd

Golden Retriever

Labrador Retriever

Rottweiler

Mugnier et al. Prev Vet Med. 2019
Mugnier et al. BMC Vet Res. 2020 

0 400 500300200100

NBWLBWVLBW

HIGH RISK Moderate 
risk

Low riskRIP

Mortality risk 
0-21 days
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Birth weight in kittens

Mugnier et al. Theriogenology. 2022

Cluster 1: small litter sizes and average birth weights

Abyssinian/Somali, Persian/Exotic, Sphynx, Birman   

Cluster 2: average litter sizes and average birth weights

Russian Blue/Nebelung, Egyptian Mau, Ragdoll, Siberian, 
Bengal, Scottish/Highland, British, 

Balinese/Mandarin/Oriental/Siamese

Cluster 3: average litter sizes and high birth weights

Maine Coon, Norwegian Forest, Chartreux
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Birth weight thresholds in kittens

Mugnier et al. Animals. 2023

LBW VLBW

HIGH 
RISK

Low risk

RIP

Mortality risk 
0-21 days

NBWLBWVLBW

Moderate 
risk
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Occurrence of death according to birth weight

NBWLBW

NBWLBW
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THE FIRST 
WEEK

BIRTH

1

2

The catch-up growth
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Weight gain during the first week 
in healthy puyppies 
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Weight gain during the first week 
in case of mortality 
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Compensatory growth in puppies

Mugnier et al. Animals. 2023

GR 0 − 1 =
weight Day 1 − weight Day 0

weight Day 0
 x 100 

NBW

LBW
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Mugnier et al. Frontiers Vet Sci. 2024

Compensatory growth in kittens

NBW

LBW
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Optimal catch-up growth 

Short-term 
neuro-development 

issues

Adult health issues 
(obesity, diabetes, CV)

Optimal growth trajectory: 
catching-up to the 30th centile at 4 months 

then moderate catch-up thereafter 
to the 50th centile at 7 years

Lei et al. J Pediatr. 2015
WHO Child Growth Standards

Optimal cath-up growth: neonatalogist’s dilemma
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Adaptation to early environmental exposure throught 

epigenetic mechanisms
leading to health consequences later in life 

The fœtus has adapted to survive in a nutrient-poor 
conditions in utero.

But once born, he’s not prepared to live in 
an abundant rich food environment

fostering later obesity and metabolic diseases

Hales and Barker. Diabetologia. 1992 

The Thrifty Phenotype
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What about pet’s birth weight dilemma?

Early mortality

RIP

Obesity

?
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LBW and obesity in dog

Mugnier et al. PLoS ONE. 2020 

30

Q1-Q2
(n=46)

Q3-Q4
(n=47)

47%
(95CI : 32-62)

70%
(95CI : 54-82)

Optimal 
body weight

Overweight

Obesity

NBWLBW Labradors
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Overweight and obesity by lifestages

Montoya et al. Prev Vet Med. 2025 
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NEONATAL 
GROWTH

THE FIRST 
WEEK

BIRTH

1

2

3

Up to 2 
months of age
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Neonatal breed growth charts

Kocevar et al. Vet Res. 2022
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400 French breeding facilities

7,700+ kittens 
36 breeds 
320,000 body weights

19,000+ puppies 
119 breeds 
430,000 body weights

Each weight mesure is 
associated with a:

• Day of measure

• Size
• Breed
• Animal ID
• Sex

• Breeding facility

A unique dataset
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Sex differences 

No gender difference 
observed for puppy

Gender difference 
observed for kitten
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Modelling of growth charts

Bengal kitten on D0 (birth weight) →  287 measures, ranging from 40 g to 123g 

Weight (g)

N
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f 
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14 kittens weight 
94g on D0
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Modelling of growth charts

Bengal kitten on D0 (birth weight) →  287 measures, ranging from 40 g to 123g 

Weight (g)
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Modelling of growth charts

Bengal kitten on D0 (birth weight) →  287 measures, ranging from 40 g to 123g 

Median
90g

50% of the 
kitten

50% of the 
kitten

Also called 50th 
centile 
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Modelling of growth charts

Bengal kitten on D0 (birth weight) →  287 measures, ranging from 40 g to 123g 

25th 
centile

75% of the 
kitten

25% of the 
kitten
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Modelling of growth charts

Same exercise for each time-points up to D62: even if the shape of the distribution 
changes the centiles are connected  

D0 D20

Median
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Modelling of growth charts

Kocevar et al. Vet Res Commun. 2023.
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0-20 days
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0-20 days 21-62 days
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Grouping breeds
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The Maine-Coon: a special case!

In blue: Maine-Coon

In grey: all other breeds
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How to use the Neonatal Growth Curves?
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NEONATAL 
GROWTH

THE FIRST 
WEEK

BIRTH

1

2

3

4

AND AFTER?

From 2 months of age
onwards
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Pediatric growth charts

Salt et al. PlosOne. 2017, 2020, 2022, 2023

www.waltham.com
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• Follow centile lines

• Usually ± 1 centile line

•  May bounce aroud

Healthy

Too slow Too fast

• Weights above or below the chart

• Faster or slower than the centile lines

•  ≈ 2 centile lines or more deviation

Growth alert

At least monthly until 6 months of age then at least every 3 months until adult

Interpretation alongside health and body condition



COPYRIGHT MARS, INC. CONFIDENTIAL – INTERNAL USE ONLY

Take-home messages

• Breeders can positively impact the health of 
puppies and kittens once adults

• Weighing is essential from birth

• Catch-up growth must be managed cautiously to 
limit mortality

• Use and share the growth charts with the pet 
ower: pevention is crucial in weight management
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virginie.gaillard@royalcanin.com
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