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Eredoctoraat voor Piet Oudolf 

The internationally acclaimed landscape designer Piet Oudolf has been awarded an honorary 
degree by the University of Sheffield (July 18th, ‘18). 

 

  Oudolf rejected tired, conventional landscape planting naturalistic look  

Oudolf rejected tired, conventional landscape planting in 

favour of a looser, naturalistic look 
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Verbetering gezondheid 

en mentaal welzijn 

• Vermindering obesitas 

• Vermindering 

psychiatrische ziekten, 

depressie en angst 

• Vermindering hart- en 

vaatziekten 

• Vermindering algemene 

mortaliteit 

• Verbetering geboorte 

uitkomsten 

Hoe kan groene ruimte bijdragen aan gezondheid? 

Divers 

microbioom 



Inhoud 

 

Gezonde ruimte: 

 

 Blootstelling 

 

 Mentale gezondheid en bloeddruk 

 

 Sterfte en moleculaire veroudering 
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Groene ruimte en cognitieve ontwikkeling 

 

BREATHE project  

(Barcelona, Spanje) 

 

• 2623 kinderen van 36 scholen 

 

• 7-10 jaar  

 

• Cognitieve functie: computertest 

 4 keer om de 3 maanden 

• Geheugen 

• Aandacht 

 

• Groene ruimte: fotosynthetisch 

actieve vegetatie rondom woning 

en school 

Dadvand et al. PNAS 2016 



Helbich et al. Lancet Planetary Health 2018 



Adjusted for  age, sex, and socioeconomic 

status at individual level 

Van Aart et al. Environ Int 2017 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/socioeconomic-status
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/socioeconomic-status


 

Sarkar et al. Lancet Planetary Health 2018 

Adjusted for age, sex, indicators of SES both individual and neighbourhood, longterm residential air pollution  



Adjusted for sex, gestational age, birth weight, birth 

year, zygosity–chorionicity group, maternal age, age, 

smoking, physical activity, BMI, 24 h sodium and 

potassium, gamma-glutamyl transferase, indicators of 

socioeconomic status (maternal education and 

neighbourhood household income), smoking during 

pregnancy and noise exposure during the night. In 
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Inhoud 

 

Gezonde ruimte: 

 

 Blootstelling 

 

 Mentale gezondheid en bloeddruk 

 

 Sterfte en moleculaire veroudering 



 

Mitchell et al. Lancet 2008 



Telomere biology over the life span 

Martens et al. submitted  



For the discovery of "how chromosomes are protected 
by telomeres and the enzyme telomerase" 

- Nobel assembly press release - 

Nobel prize for medicine in 2009 

 Associated Press, European Pressphoto Agency, Associated Press 

Jack Szostak Carol Greider Elizabeth Blackburn 



Telomere length and ageing 

Nawrot et al., Lancet, 2004 



Green space, pshychological restoration and telomere length 

 

 
Lancet, 2009 



Air pollution and molecular core axis of ageing 

% change 95% CI p-value 

Telomere length -16.1% -26.0 to -7.4 0.0005 

MtDNA content -25.7% -35.2 to -16.2 <0.0001 

SITR1 -17.4% -30.0 to -5.1 0.006 

Adjusted for gender, age, body mass index, socio-economic status and statin use 
 

 

• 182 elderly, average age (SD): 71 (4.6) years 
• PM2.5 range 15-23 µg/m³ 
 

Pieters N, et al., Environ Health Perspect, 2016 

Estimates given for 5 µg/m³ ↑ in PM2.5 







Telomeerlengte vroeg in het leven en belang voor 
levensverwachting 

Heidinger B et al. PNAS 2012 



ENVIRONAGE ENVIRonmental influence ON early AGEing:  
environmental pollution – nutrition –  lifestyle – and their interactions with genes 
 

Janssen BG et al., Cohort profile ENVIRONAGE, Int J Epidemiology, 2017 

ENVIRonAGE birth cohort 



ENVIRONAGE ENVIRonmental influence ON early AGEing:  
environmental pollution – nutrition –  lifestyle – and their interactions with genes 
 

Janssen BG et al., Cohort profile ENVIRONAGE, Int J Epidemiology, 2017 

ENVIRonAGE birth cohort 

Mother-child 

pairs recruited

       Exposure                             Biomolecular markers                               Endpoints

Collection of maternal             

blood and urine, placental 

tissue and cord blood;                          

Questionnaire

Birth Follow-up

Cardiovascular phenotyping: 

Micro- & macrovasculature; 

Cognitive performance; 

Questionnaire

4 years 6 years



Is telomere length variable at birth? 

NEWBORNS (ENVIRONAGE)  

 

    

 

0.
5

0.
6

0.
7

0.
8

0.
9

1.
0

1.
1

1.
2

1.
3

1.
4

1.
5

1.
6

1.
7

1.
8

0

5

10

15

20

25

RTL (T/S ratio) cord blood

P
e
rc

e
n

t

0.
5

0.
6

0.
7

0.
8

0.
9

1.
0

1.
1

1.
2

1.
3

1.
4

1.
5

1.
6

1.
7

1.
8

1.
9

0

5

10

15

20

25

RTL (T/S ratio) placenta

P
e
rc

e
n

t

Nawrot et al., Lancet, 2004 

n=734 

n=693 

Martens et al. JAMA Pediatrics 2017 



Martens D et al. JAMA Pediat 2017 

Prenatal air pollution exposure and telomere length at birth  

PM 

PM 

PM 

5 µg/m3       prenatal PM2.5
 

Placenta: 7.7% shorter 

Cord blood: 6.6% shorter 



Significance 

6.6% shorter TL leads to a loss of 

approximately 650 bp in cord 

blood telomere length for IQR in air 

pollution.  

 

Based on longitudinal studies, an 

annual loss between 46 bp is 

estimated in adult leukocytes,  

 

indicating that prenatal exposure 

(IQR increase) is equivalent to a 

loss of 14 telomeric year 

equivalence in adulthood. 



Conclusies 

 

Slimme ruimtelijke planning: 

 

 

 

 essentieel element in duurzame gezondheid 

 

 

 Effecten zijn meetbaar op cellulair niveau maar ook op vlak van meetbare 
gezondheidseindpunten zoals mentale gezondheid, bloeddruk, ect. 

 

 

 

 Effecten zijn aantoonbaar over de gehele levensloop 

 




