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Nutrition and healthy ageing
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Changing life expectancy in 
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 CBS, 2025

Education:  Life expectancy: Healthy life expectancy : 

High:    83.9    69.4

Medium:   81.9    63.7

 

Low:    78.7    55.4

83%

70%(14 years)(5.2 years)

https://www.cbs.nl/nl-nl/cijfers/detail/84842NED#shortTableDescription
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Partride, Deelen, Slagboom, Nature (2018)

https://pubmed.ncbi.nlm.nih.gov/30185958/
https://pubmed.ncbi.nlm.nih.gov/30185958/
https://pubmed.ncbi.nlm.nih.gov/30185958/
https://pubmed.ncbi.nlm.nih.gov/30185958/
https://pubmed.ncbi.nlm.nih.gov/30185958/
https://pubmed.ncbi.nlm.nih.gov/30185958/
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What causes it?
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▪ Accumulation of damage

Unavoidable:

• Metabolism

• DNA replication damage 

• Certain genes

Avoidable:

• Air pollution

• UV radiation

• Alcohol

• Smoking

• Radioactivity



13



14



15
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Ageing clocks

Loughlin et al., 2025

https://doi.org/10.1016/j.advnut.2025.100486
https://doi.org/10.1016/j.advnut.2025.100486


How to lower our biological age
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Nuts & carotenoid-rich foods

Poultry, fish

Red & processed meat

Added sugar & 

low-quality carbohydrates

Eggs, organ meat, sausages

A S S O CIA T ED  W IT H  L O W ER  BIO L O GIC A L  A G E 

↓

A S S O CIA T ED  W IT H  HIG H ER  BIO L O GIC A L  

A G E ↑

Inflammatory diet

Mediterranean diet

Vitamin D, Omega-3, caloric restriction

Grootswagers, 2024; Biemans 2024;Waziry 2023; 
Bischoff-Ferrari 2025 Loughlin et al., 2025

https://doi.org/10.1016/j.advnut.2025.100486
https://doi.org/10.1016/j.advnut.2025.100486
https://doi.org/10.1016/j.advnut.2025.100486
https://doi.org/10.1016/j.advnut.2025.100486
https://doi.org/10.1016/j.advnut.2025.100486
https://doi.org/10.1016/j.advnut.2025.100486
https://doi.org/10.1016/j.advnut.2025.100486
https://doi.org/10.1016/j.advnut.2025.100486
https://doi.org/10.1016/j.advnut.2025.100486
https://doi.org/10.1016/j.advnut.2025.100486
https://doi.org/10.1016/j.advnut.2025.100486
https://doi.org/10.1016/j.advnut.2025.100486
https://doi.org/10.1016/j.advnut.2025.100486
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https://pubmed.ncbi.nlm.nih.gov/30185958/
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https://pubmed.ncbi.nlm.nih.gov/30185958/
https://pubmed.ncbi.nlm.nih.gov/30185958/
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Source: English et al 2010 

Estimated muscle mass loss, after age of 30:

3-8% every 10 years (Holloszy, 2000, Melton et 

al., 2000)

Age: Muscle mass: 

30 35

80 23 - 30

Muscle mass decline with age
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               Increasing gap between muscle mass and 

muscle strength

Reason: decreased muscle quality

Muscle quality = function/mass

Strength decreases more
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Loss of muscle quality is preventable



24Pontzer 2021

Physical activity decreases

https://pubmed.ncbi.nlm.nih.gov/34385400/
https://pubmed.ncbi.nlm.nih.gov/34385400/


How to maintain our muscle mass and strength
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Resistance exercise, physical activity

Protein 

A S S O CIA T ED  W IT H  M U S C L E 

M AIN T EN A N C E

Creatine, vitamin D, omega-3

Inactivity

Inflammation &

Insulin Resistance

Low protein diet

ASSOCIATED WITH MUSCLE LOSS

Grootswagers, 2021; Domic, 2023; Domic, 2025





Needed?

0,8 g/kg/g

1,2 – 1,6
 g/kg/g
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Per week:

300 g meat
100 g red meat
100 g fish
140 g cheese

250 g legumes
210 g nuts
1750 g vegetables
1400 g fruit





30



Protein Quality

Amino acid

composition

Protein

digestibility



High protein quality

Many essential amino acids, similar to body protein

Highly digestible

Broadly:

 Plant:  low protein quality

 Animal: high protein quality

Compensation for low quality:

 Eat more

 Combine protein sources





▪ Requirement of essential amino acids per meal: 

● Total protein: 0.3 g/kg BW1-3 

● Multiply by FAO/WHO requirements4

● Adjustment for digestibility

● Lowest percentage relative to requirements = MPQS5

1. Oikawa, 2021, Geroscience.
2. Paddon-Jones, 2009, Curr Opin Clin Nutr Metab Care.
3. Moore, 2015, J Gerontol A Biol Sci Med Sci.
4. WHO, 2007, World Health Organization Technical Report Series.
5. Grootswagers, 2024 

Meal Protein Quality Score

1. Grootswagers, et al. Curr Dev in Nutr. 2024 



Wildemast, Verlaan, Grootswagers, in preparation

What do older vegans eat?



Vegetarian meals > vegan meals 
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Wildemast, Verlaan, Grootswagers, Submitted



https://nutrientinstitute.shinyapps.io/ProteinDigestibilityData/
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Contact:

Pol.Grootswagers@wur.nl 

linkedin.com/in/polgrootswagers 
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Thank you! 
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