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Life expectancy

The period life expectancy at birth, in a given year.
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Deaths per 100 000 of the population

Cardiovascular diseases

High systolic blood pressure 54-25
Dietary risks 2774
High LDL cholesterol 23-02
Tobacco smoke 13-95
High BMI 12-80
Kidney dysfunction 11-74
High fasting plasma glucose 11-54
Mon-optimal temperature 699
Air pollution 5-56
Other environmental risks 460
Low physical activity 2:34

Changing life expectancy in
European countries
WAGENINGEN Steel, Nicholas et al. 2025
UNIVERSITY & RESEARCH The Lancet Public Health ©



Deaths per 100 000 of the population

Neoplasms

Tobacco smoke 27-30
Dietary risks 9-83
Occupational risks 8-89
High BMI 648
High alcohol use 596
High fasting plasma glucose 488
Low physical activity 178
Other environmental risks 178
Air pellution 160
Unsafe sex 1-30

Changing life expectancy in

European countries
WAGENINGEN Steel, Nicholas et al. 2025
UNIVERSITY & RESEARCH The Lancet Public Health ~
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Education:
High:
Medium:

Low:
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Life expectancy:

83.9

81.9

78.7

(5.2 years)

Healthy life expectancy :

69.4
63.7

55.4 (14 years)

83%

70%

CBS, 2025
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https://www.cbs.nl/nl-nl/cijfers/detail/84842NED#shortTableDescription
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Individual
functional capacity (%)

Age-related

phenotype

100

Gain of abdominal fat; loss of kidney volume;
loss of bone, cartilage, muscle mass and strength

: Altered hormone levels
i Mechanical and structural tissue changes

Age-related diseases

Frailty
Multimorbidity

0-

................................................... G evsndssraiasinaersanaeradvsnavesuvaoruinennuiisfasenuessssanravetbaasvelacsvsssvibeeilaad

Midlife '~ Mature adulthood ~ Late adulthood

Partride, Deelen, Slagboom, Nature (2018) (30-60) (60-80) (80+)
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What causes it?

" Accumulation of damage

Unavoidable: Avoidable:
* Metabolism  Air pollution
* DNA replication damage « UV radiation
» Certain genes * Alcohol
« Smoking

« Radioactivity
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A NETFLIX DOCUMEN

DON'T DIE

THE MAN WHO WANTS T0 IVE FOREVER

UNIVERSITY & RESEARCH ONLY ON JAN UARY 1
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Ageing clocks

biological age

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

How to lower our biological age

EITT FHEI GG JHi G 1T J GT EHI IT GHFEI EGG ETTT FHEIGG JHIi G GHGGGI EHI 17 GHFE |
D EGG b

Nuts & carotenoid-rich foods Red & processed meat

Poultry, fish Added sugar &

low-quality carbohydrates
Mediterranean diet
Eggs, organ meat, sausages

Vitamin D, Omega-3, caloric restriction

Inflammatory diet

X‘N’IQESEY'\L'R'?SEAEENH Grootswagers, 2024: Biemans 2024 :;Waziry 2023; 19
Bischoff-Ferrari 2025 Loughlin et al., 2025
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Muscle mass decline with age

30
Estimated muscle mass loss, after age of 30: )8
3-8% every 10 years (Holloszy, 2000, Melton et
al., 2000) 2 26
. | E 2
Age: Muscle mass: P
30 35 é 23
80 23 - 30 =
~ 20
18
40 50 60 70 80

Age (y)

Source: English et al 2070
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Strength decreases more

Increasing gap between muscle mass and
muscle strength

Reason: decreased muscle quality

Muscle quality = function/mass
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Relative change

20% -
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-40%
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B Muscle Mass

® Muscle Strength

30 40 50 60 70
Age in years

80 90 100
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Loss of muscle quality is preventable

Male, 24 years old Male, 66 years old
Average daily
steps: 3141

WAGENINGEN
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Physical activity decreases

>

¢ Hager et al. 2016; Kwon et al. 2019
125 o~ Wolff-Hughes 2014a,b, Females

== \No|ff-Hughes et al. 2014a,b, Males
100 & Schmutz et al. 2018, Females

=== Schmutz et al. 2018, Males

Moderate & Vigorous PA (min/d)

75 4
50 o
25
0
0

WAGENINGEN Pontzer 2021 24
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https://pubmed.ncbi.nlm.nih.gov/34385400/
https://pubmed.ncbi.nlm.nih.gov/34385400/

How to maintain our muscle mass and strength

ETTT FHEIGG JHIi G 1 JTFIG ASSOCIATED WITH MUSCLE LOSS
I EHi iGi Ei FG

Resistance exercise, physical activity Inactivity

Protein Inflammation &

Insulin Resistance

Creatine, vitamin D, omega-3

Low protein diet

WAGENINGEN
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Grootswagers, 2021; Domic, 2023; Domic, 2025
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Needed?

Inname van eiwitten naar geslacht
VCP 2019-2021

o/ke | @aamszewicht/dags
e @ Je

: 2 ’ 1,2-1,6
- H A a/kg/g

1

________ - 0,8 g/kg/
0,75
0,5
0,25
0

Totale bevolking 1-79 jaar longens/Mannen 1-79 jaar Meisjes/Vrouwen 1-79 jaar
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water, thee an

en koffie w{@

groente
en fruit

e*\}

brood,
graanproducten
en aardappelen

olién
en vetten

peulvruchten, noten,
vis, ei, vlees en
zuivel(alternatieven)
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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

28



MANIFEST SLUIT JE AAN.

Een organisatie voor artsen en andere
zorgprofessiondls, voor egn duurzame,
wasenmvsen - PlANtaardige voedsel sities

UNIVERSITY & RESEARCH



Land use per 100 grams of protein Greenhouse gas emissions per 100 grams of protein Our Wor

BB Table | Chart E2 Table | Chart

49.89 kg

Lamb & Mutton Beef (beef herd)

19.85 kg

T

Beef (beef herd)

Cheese 10.82 kg

Cheese 39.8m®

Milk

‘OI

S5kg

pig Meat [ 107 e .
- Fish (farmed) - 5.98 kg
MNuts 79m?
Poultry Meat - 5.7 kg

Other Pulses - 7.3m®

ges [ <21
Poultry Meat - 71m? Grains - 2.7 kg

5.8 m*
Oatmeal . Groundnuts I 123 kg

2
Eggs . 57 m Other Puises ] 084 ke
Grains . 4.6 I'I"Iz Peas I 0.44 kg
Fish (farmed) [ 3.7 m* Nuts | 0.26 ke
Data source: Joseph Poore and Thomas Nemecek (2018). Additional calculations by Our World in | Data source: Poore and Nemecek (2018) - Learn more about this data 2 < o
about this data OurWorldinData.org/envirenmental-impacts-of-food | CC BY o
OurWorldinData.org/environmental-impacts-of-food | CC BY - - o
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Protein Quality

%)wer protein\‘
quality

Amino acid Protein
composition digestibility
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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 ~
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m;j;i_ Current Developments in Nutrition
SEVIER Volume 8, Issue 9, September 2024, 104435

Original Research

Meal Protein Quality Score: A Novel Tool to
Evaluate Protein Quantity and Quality of
Meals

Pol Grootswagers * 2 &, Sine Hojlund Christensen 2, Marielle Timmer 2, William Riley 3, Lisette

de Groot !, Inge Tetens *

Show more s

+ Addto Mendeley of Share 99 Cite

https://doi.orgf10.1016/).cdnut.2024.104439 A Get rights and content »

Under a Creative Commons license A ® Open access
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Meal Protein Quality Score

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

" Requirement of essential amino acids per meal:
® Total protein: 0.3 g/kg BW'3

® Multiply by FAO/WHO requirements*

® Adjustment for digestibility

® | owest percentage relative to requirements = MPQS>

Oikawa, 2021, Geroscience.

Paddon-Jones, 2009, Curr Opin Clin Nutr Metab Care.

Moore, 2015, ] Gerontol A Biol Sci Med Sci.

WHO, 2007, World Health Organization Technical Report Series.
Grootswagers, 2024

WAGENINGEN

UNIVERSITY & RESEARCH

ukhwnh e



What do older vegans eat?

# ~

NEGETARISCH WOONPARK %
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Wildemast, Verlaan, Grootswagers, in preparation



Vegetarian meals > vegan meals

MPQS per meal type ( >200 kcal)

300+

200+

MPQS per meal

1001

Vegan Vegetarian

WAGENINGEN
UNIVERSITY & RESEARCH . .
Wildemast, Verlaan, Grootswagers, Submitted



Lysine Methionine

B Oat B
e b Lupin
" Wheatiie
e Soy [
) Rice
. Pea |
B Corn
I | Potatommmmam
e O Whey e
o Milk e
WAGENINGEN _“Egg

UNIVERSITY & RESEAREH https://nutrientinstitute.shinyapps.io/ProteinDigestibilityData/
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Pheny\a\arTyrosine Thre

! NE\/O-cod Engelse n@ protinRecept \soleucine Leucine Lysine Methionin Cysteine
8 189 Peaches in syrup tinned 0 0 0 0 0 0 0 0 -
9 190 Prunes 34.81 54.07 44.44 8.89 2.22 37.78 16.3 31.85 )
0 101 Plums in syruP tinned 0 0 0 0 0 0 0 0 _ s
"1 192 Fruit mixec 2.8 72.15 121.08 104.56 18.14 3.03 70.93 32.89 60.14 ) 4
2 193 Figs dried 100 137 129 26 52 79 137 100 .
'3 194 Fruit in syruP tinned 0 0 0 0 0 0 0 0 - -
'4 195 Infant food fruit 8 months 0 0 0 0 0 0 0 0 i ”
5 196 Peas marrowfat canned 273.3 457.5 418.63 78.04 87.91 352.84 175.82 234.13 G
'6 197 Beans white paked in tomato sau 241.86 430.99 372.68 81.13 58.82 294.08 155.41 224.62
17/ 198 Almonds b\anched unsalted 873.12 1617.26 681.71 191.41 290.7 1238.54 707.3 678.64
'8 199 Cashew nuts unsa\ted 1001.95 1804.52 1123.1 381.1 392.45 1082.71 681.43 841.69
'9 200 Hazelnuts unsalted 550.45 1081.82 461.36 213.18 259.85 707.42 460.3 485.76
0 201 Chestnuts raw 165.65 270.87 150.43 97.83 105.22 210.43 143.04 127.83
38 202 Coconut meat 134.77 267.08 193.23 75.08 73.23 181.54 99.69 136.62
12 203 Brazil nuts unsalted 582 1220 527 1080 416 666 416 416
3 204 peanuts unsa\ted 1071.56 1951.33 977.89 372.42 372.42 1449.56 977.89 744.85
b 205 Mixed nutt 11 398 772.5 356.5 331.34 194.3 492.67 292.94 328.53
) 206 Walnuts unsalted 631.49 1195.32 475.87 285.3 294.32 748.77 535.64 567.21
) 207 Nuts mixet 21.4 923.74 1686.97 875.72 356.67 352.81 1167.41 772.43 701.34
7 208 Flour puckwheat 322.5 606.75 557.25 186.75 195.75 437.25 253.5 357.75
8 209 preakfast cereal cornflakes Kellog 267.87 1110.67 53.2 88.67 368.67 190.4 212.8
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@ <  Meal Meals

Bulk Users Products Feedback Account Log out (pol.grootswagers@wur.nl)
Meal name Curr}tmet kikkererwten‘ Product list Lijst T NL ™
Recipe No v Reference pattern FAO 2011 Adult v
Consumer 75 kg Meal protein requirement @ 03 g/ kg bw
EAA  Nutrients

Product Quantity Dig his ile leu lys met cys p+t thr trp val

Add product

Total intake 0g 0 0 0 0 0 0 0 0 0 0

Meal requirement

Percentage of requirement filled

1373 1080 383

360 675 135 922 563 148 900

Meal Protein Quality Score: 0
Limiting EAA: Histidine

Export to PDF

v1.0.0



Thank youl!

Contact:

Pol.Grootswagers@wur.nl
linkedin.com/in/polgrootswagers
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