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Greenness and Mortality
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Figure: Concentration-response plot for mortality and greenness

Data are hazard ratios (dark red line) and 95% Cls (light pink shading) for mortality association with greenness

within 250 m of participants’ residences from model 9 (as described in table 2). NDVI= Normalized Difference 9
Vegetation Index.



Greenness and Health Outcomes

High greenspace Low greenspace Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Astell-Burt 2014b 532 6735 16613 182557 24.1% 0.86 [0.78, 0.94] -
Bodicoat 2015 161 2622 281 2623 18.7% 0.55[0.45 067) —%—
Dalton 2016 182 5966 233 5990 189% 0.78 [0.64, 0.95] —_—
James 2016 25 125TN1 32 125022 7.2% 0.78 [0.46, 1.31]
Tamosiunas 2014 145 2543 185 2569 17.5% 0.78 [0.62, 0.98] m——
Wilker 2014 92 413 129 409 135% 0.62 [0.46, 0.85] .
Total (95% ClI) 144050 319170 100.0% 0.72 [0.61, 0.85] L
Total evenls 1137 17473
Heterogeneity: Tau®= 0.03; Chi*= 18.29, df= 5 (P = 0.003), P= 73% 0’3 Bf:, ] 3

Test for overall effect Z= 3.84 (P = 0.0001) High greenspace Low greenspace

Meta analysis: higher greenness is

associated with decreased
incidence of T2DM in 6 studies

Twohig-Bennet & Jones (2019) ¢




Greenness and Health Outcomes

Experimental (High GS) Control (Low GS) Mean Differance Mean Difference
Study or Subgroup Mean D Total Mean S0 Total Weight IV, Randam, 95% Cl IV, Random, 95% CI
Calogiuri 2016 7296 265 T 7828 265 79w -5.32 [-8.10,-2.54) el
Grazuleviciene 2014b 772 854 10 802 1233 10 22%  -300[12.30,6.30]
Lee 20145 66,58 127 43 BAN 894 19 46% -1653F2227.-10.79 —————
Markevych 2014 636 76 692 644 T4 693 143% «0.80 [-1.59, -0.01] -
Morita 2011 754957 101272 235 T398TT 108446 3ITEI 133% 1.51 017, 2.85 =
Ochiai 2015 TG 8.6 4 B4 4 6.3 8 31% -T.BO[15.30,-0.30]
Park 2010 6632 B3N 280 6TT13 8998 280 131% -1.39[-2.83, 0.04] B
Sung 2012 TGS 78 8 79.3 133 8  45% -2.80 851, 2.91] s I
Tamosiunas 2014 a0 121 1694 an 122 176 14.3% 0.00 [0.8Z, 0.8 E
Toda 2013 881 14.1 20 839 78 0 34% 420 -2.88,11.28] ==
Teunetsugu 2007 60,3005 65689 0 BI5455 BATTA i Ti% -3 24 [T.26,0.77] o A
Taunetsugu 2013 57.29 673 46 5T.04 57T 46 10.3% -0.65[F3.21,1.91] —
Total (95% Cl) 3084 6611 100.0% -1.97 [-3.45, -0.49] >
Heterogengity: Tau®= 3,84, Chi*= 61,51, di= 11 (P = 0.00001), F= 82% ~.'.il:I 1IJ 3 1tl.'| l?ﬂ

Testfor overall effect 2= 2.61 (P = 0.009)

Meta analysis: higher greenness is

associated with decreased diastolic
blood pressure across 12 studies

Favours [High GS] Favours [Low GS]

Twohig-Bennet & Jones (2019)
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Depression diagnosis
Low NDWVI reference reference reference
Medium NDVI 0.64 (0.61,0.67) <0.0007 074 (0.71,0.77) <0.0001 Q.76 (072,079
High NDVI 0.48 {0.46,0.517) <00007 0.64 (0.61,0.87) <0.0007 069 (0.66,0.73)

P-value linear trends® <0.0001 =0,0001

TTET
e Sl Older adults living in areas of
higher greenness had 8% and 16%

lower likelihood of depression than
those in the lowest level
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Perrino et al. 2019 9



Greenness Health




Greenness

MOVEMENT
BEHAVIOR?

Health




All Outcomes May

Stress reduction, Be Interrelated
cognitive restoration

Feduced psychiatric

morbidity, including

depression and anxialy

Increased physical
activity

Reduced overwaight and

J
Increasad social
R interaction and cohesion
Greenness Exposure Reduced cardiovascular
disease
J Moise mitigation
Reduced all-cause
mortality
Heat and humidity
reguiation
Improved birth oulcomes

Air pollution filtration
12

James et al. 2015




Depressive
Symptoms

Cognitive
Impairment

Geriatric
Syndromes

Incontinence

Mobility
Impairment

Figure adapted from
JL Copeland, ISBNPA Webinar
April 2020

13




STUDY 1
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Leisure sedentary time and physical activity are higher in
neighbourhoods with denser greenness and better built
environments: an analysis of the Canadian Longitudinal Study
on Aging
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The PURPOSE of this study was to examine movement

behavior (e.g. physical activity/sedentary time) across
different neighborhood environments.




STUDY 2

Prev Med Rep. 2022 Dec; 30: 102018. PMCID: PMC9563631
Published online 2022 Oct 11. doi: 10.1016/j.pmedr.2022.102018 PMID: 36245807

Neighborhood greenness, but not walkability, is associated with self-rated measures of
health in older adults: An analysis of the Canadian Longitudinal Study on Aging

The PURPOSE of this study was to examine the

associations between neighborhood factors (e.g.
greenness and walkability), and chronic condition
count, and self-rated measures of health (e.g. general
health, mental health, and healthy aging).




STUDY 3

The PURPOSE of this study was to assess for a
moderating effect in the relationship between (1)
physical activity (2) neighborhood factors and
geriatric relevant health outcomes (e.g., physical
5 impairment, pain, medication use, and depression)

Putman, Klicnik, & Dogra, submitted

16




Males Total

(n = 7650) (n = 15339)
Age (mean (SD)) 72.9 (5.7) 72.9 (5.6) 72.9 (5.6)
Total Physical Activity Hours (all intensities) per 6.8 (6.8) 8.4 (8.1) 7.6 (7.5)

week, mean (SD)*

*indicates a significant difference between sexes

« Study 1: entire sample (n ~ 36500)

o Study 2+3: 65+ years of age at baseline (n ~ 15300-16500)

* All environmental exposures were from baseline, outcomes
were from follow-up

« Total PAranged from 5-8hours per week

17




OUTCOME VARIABLES

(all at follow-up)

iV Z&R» TOTAL PHYSICAL ACTIVITY Physical Activity Scale for the elderly (PASE)
SEDENTARY TIME Continuous, hours per week
CHRONIC CONDITIONS “Have you been diagnosed with ____in the past 12
months” YES/NO
SELF RATED HEALTH In general, would you say your mental health is excellent,
« GENERAL very good, good, fair, or poor?
« MENTAL
« HEALTHY AGING Categorical

GERIATRIC RELEVANT HEALTH

« PHYSICAL IMPAIRMENT Older Americans’ Resources and Services
« PAIN Pain severity rating (General Symptoms and Signs)
« MEDICATION USE 1/2/3+ Rx medications

« DEPRESSION CES-D 0-30 depression scale




Exposure

Variables

At baseline”



Exposure

Variables




Exposure

Variables




STUDY 1 Results — Total PA

1.8

2nd

3rd

4th

For younger males and
females (<65), and males
aged 65-74, higher levels

of greenness had higher
levels of physical

activity

m Female <65
m Male <65
m Male 65-74
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STUDY 1 Results — Sedentary Time

1.6
1.4 Higher levels of

1.2 greenness had higher
O 1 levels of sedentary time
© for females <65, 65-74,
® 0.8 and for males <65, 75+
S 0.6 compared with lower

0.4 levels

O 2 m Female <65

O m Male <65
2nd 3rd 4th

W

atios

23



STUDY 2 Results

Greenness and 4 Health Outcomes

Genera | Health

1.2

1

0.8

0.6

Odds Ratios

0.4

0.2

Healthy Aging Mental Health

3rd Q of Greenness —
10% higher odds of
higher self rated

general health and

12% higher odds of
better self rated

mental health




STUDY 3 Results

Neighbourhood

Environment

Association

Moderation

Geriatric

_ o Outcomes
Primary Association

There is an additional
effect on top of the

known associations
between TPA/GHO
and G/GHO.
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STUDY 1

Movement behavior
(e.g. physical activity
/sedentary time) is
different across different
neighborhood
environments.
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STUDY 1 STUDY 2

Movement behavior
(e.g. physical activity
/sedentary time) is
different across different
neighborhood
environments.

Neighborhood factors (e.g.
greenness and
walkability), are

associated with general
health, and mental health.




STUDY 1 STUDY 2

Movement behavior
(e.g. physical activity
Isedentary time) is
different across different
neighborhood
environments.

Neighborhood factors (e.g.
greenness and
walkability), are

associated with general
health, and mental health.




Overall Conclusions

Neighborhood greenness may be an important factor to
consider when promoting healthy aging in older adults.
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Future Research

« Other mechanisms — social
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Thank you!
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