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Green spaces and mortality: a systematic review and
meta-analysis of cohort studies

David Rojas-Rueda, Mark | Nieuwenhuijsen, Mireia Gascon, Daniela Perez-Leon, Pierpaclo Mudu

Summary

Background Green spaces have been proposed to be a health determinant, improving health and wellbeing through
different mechanisms. We aimed to systematically review the epidemiological evidence from longitudinal studies that
have investigated green spaces and their association with all-cause mortality. We aimed to evaluate this evidence with
a meta-analysis, to determine exposure-response functions for future quantitative health impact assessments.

Methods We did a systematic review and meta-analysis of cohort studies on green spaces and all-cause mortality. We
searched for studies published and indexed in MEDLINE before Aug 20, 2019, which we complemented with an
additional search of cited literature. We included studies if their design was longitudinal; the exposure of interest was
measured green space; the endpoint of interest was all-cause mortality; they provided a risk estimate (ie, a hazard
ratio [HR]) and the corresponding 95% CI for the association between green space exposure and all-cause mortality;
and they used normalised difference vegetation index (NDVI) as their green space exposure definition. Two
investigators (DR-R and DP-L) independently screened the full-text articles for inclusion. We used a random-effects
model to obtain pooled HRs. This study is registered with PROSPERO, CRD42018090315.

Findings We identified 9298 studies in MEDLINE and 13 studies that were reported in the literature but not indexed
in MEDLINE, of which 9234 (99%) studies were excluded after screening the titles and abstracts and 68 (88%) of
77 remaining studies were excluded after assessment of the full texts. We included nine (12%) studies in our
quantltatlve evaluatlon which comprlsed 8324652 mdlvlduals from seven countries. Seven (78%) of the nine studies

ufSOO m or less and the risk ofall -cause mortallty, but two studles found no association. The pooled HR for all-cause
mortality per increment of 0-1 NDVI within a buffer of 500 m or less of a participant’s residence was 0-96 (95% CI
0-94-0-97; 12, 95%).

Interpretation We found evidence of an inverse association between surrounding greenness and all-cause mortality.
Interventions to increase and manage green spaces should therefore be considered as a strategic public health
intervention.
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Highlights
» Short-term visits to urban nature areas have positive effects on stress relief. I—Iighlights
= tw ", . » Urban park and urban woodland had rather similar positive influence on stress + Volunteers visited an urban forest, an urban park, and a built-up city
L Al e :
‘: :T" ™ :: '.'.' N relief. centre.
+ Urban woodland has a slightly stronger positive influence on stress relief. + Beneficial changes in cardiovascular physiology were observed in green
environments.

» Time spent in the city centre decreases positive feelings among the participants.

« This may be explained by stress relief and lower air pollution and noise

» The salivary cortisol concentration decreases in all urban environments. exposure
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Aitab inimestel problemist paremini aru saada

* Eriti peente osakeste sisaldus
Tallinna kesklinna valisohus on
keskmiselt 7,9 ug/m?

VS TALLIMLASF)
T%OMA OHY 34
~ ~ iy i AVATE PuNT:
* Ohusaaste tottu vaheneb - | AL, Naﬁri,‘ffé,f
Tallinnlaste eluiga keskmiselt "RPIDEGA mirre

TOLiTADA...

1,1 aasta vorra

AD 2007



Normaliseeritud taimkatte erinevuste indeks

Surnud taim Stressis taim Terve taim NDVI 0,33...0,66
NDVI -1..0 NDVI 0...0,33 Vaga terve taim NDVI 0,67...1




Rohelus elukohast 500m raadiuses

Erinevus asutusuksuse
maksimaalsest NDVIst -
roheebavordsus

Keskmine suvekuude NDVI
O5protsentiili keskvaartus

Tallinn 0,24 0,26 0,17 0,17

Tallinna kesklinn 0,18 0,20 0,18 0,19
lda-Virumaa 0,29 0,32 0,13 0,15
Tartu linn 0,26 0,29 0,19 0,20
Pdolvamaa 0,36 0,42 0,10 0,09

Eesti 0,30 0,33 0,13 0,13
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Suremus ja oodatav eluiga
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Annus-vastus seosed™

*relatiivsed riskid epidemioloogilistest uuringutest (WHO 2013, Jerret jt 2005; Raaschou-Nielsen jt 2012, Meister
jt 2012, Rojas-Rueda jt 2019)



Elukoha roheluse voimalik tervisekasu™

Ara hoitud varajasi Ara hoitud kaotatud Oodatava eluea
surmasid aastas eluaastaid suurenemine

2010

2020 2010 2020 2010 2020

Velllinr, 255 288 4199 3504 0,58 0,90

Tallinna kesklinn 32 49 468 504 0,92 1,02
lda-Virumaa 121 132 1512 1623 0,62 0,74
Tartu linn 73 80 882 923 0,73 0,90
Polvamaa 15 14 171 166 0,44 0,45

Eesti 755 823 9481 9853 0,59 0,59

*kui kdigil elanikel oleks sama hea ligipaas rohealadele kui antud regiooni parima ligipaasuga elanikel



Roheebavordsus

Elukohast 500 m raadiuses paiknevate‘ rohealade t6ttu 2020. aastal
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Utrechti kontseptsioon:
tervislik linnakeskkond igatihele

Building Back Better
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Kui roheline on Tartu vorreldes 866 teise
Euroopa linnaga?

https://isglobalranking.org/city/tartu/#green
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Green Space
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Kokkuvotteks

* Rohealadel on positiivne moju nii laste kui taiskasvanute
tervisele

 Rohealade tervisekasu on naidatud ka Eestis

e Kul rohealad on suuremad, siis saab nendest kasu
suurem hulk elanikke s.h kaugematest piirkondadest

 Oluline parkide terviklik sailitamine

» Rohealad aitavad paremini kohaneda kliimamuutuste ja
sagenevate kuumalainetega

« Rahvastiku tervis peab saama prioriteediks
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