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Figure 1: Incidence rate ratios for all-cause mortality in groups of exposure to green space, relative to group 1
(least exposure to green space)
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Figure 2: Incidence rate ratios for all-cause mortality (A) and deaths from circulatory disease (B) in

income-deprivation quartiles 2-4, relative to income deprivation quartile 1 (least deprived), stratified by

exposureto green space
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TREES AND MORTALITY IN THE L

The Relationship Between Trees and

Human Health
Evidence from the Spread of the Emerald Ash Borer

Geoffrey H. Donovan, PhD, David T. Butry, PhD, Yvonne L. Michael, ScD,
Jeffrey P. Prestemon, PhD, Andrew M. Liebhold, PhD,
Demetrios Gatziolis, PhD, Megan Y. Mao

Purpose: A natural experiment, which provides stronger evidence of causality, was used to test
whether a major change to the natural environment—the loss of 100 million trees to the emerald ash
borer, an invasive forest pest— has influenced mortality related to cardiovascular and lower-
respiratory diseases.

Am ] Prev Med 2013;44(2):139-145
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Figure 1. Counties where the emerald ash borer had been detected in 2002, 2007, and 2010



TREES AND MORTALITY IN THE L

Results: There was an increase in mortality related to cardiovascular and lower-respiratory-tract
illness in counties infested with the emerald ash borer. The magnitude of this effect was greater as
infestation progressed and in counties with above-average median household income. Across the 15
statesin the studyarea, the borer was associated with an additional 6113 deaths related to illness of the
lower respiratory system, and 15,080 cardiovascular-related deaths.

Table 1. Longitudinal regression model of adult lower-
respiratory-tract disease—related mortality, adjusting for
covariates, U.S., 1990-2007

Table 3. Longitudinal regression model of adult
cardiovascularrelated mortality adjusting for covariates
in the U.S., 1990—2007
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Fig. 3. Forest plot on the effect of residential greenness on birth weight (standard-
ized regression coefficients, quality effects model).
Note. ES - effect size; Q and I? - heterogeneity statistics.
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METAANALYSES GREEN SPACE

VARIOUS OUTCOMES

Table 4

Summary meta-analysis results table: mean difference (MD) between highest and lowest greenspace exposure groups.
Outcome N (participants) Effect MD (95% CI) Heterogeneity 12 P-value
Salivary cortisol 7 (954) - 0.05(=0.07, —0.04) 0% P < 0.001
Heart rate 10 (1058) — 2,57 (—4.30, —0.83) 78% P0.004
HDIL cholesterol 2 (3474) - 0.03 (-0.05, < —0.01) 0% p=0.02
Diastolic blood pressure 12 (9695) — 1.97 (—3.45, —0.49) 82% p = 0.009
Systolic blood pressure 13 (9791) — 1.50 (—3.43, 0.44) 78% p=0.13
Change in HF power of HRV 7 (826) 91.87 (50.92, 132.82)) 49% p < 0.001
LF/(LF + HF) 6 (266) — 0.06 (—0.08, —0.03) 0% p < 0.001
HbAlc 20174 - 0.77 (—1.86, 0.32) 54% P=0.16
Fasting blood glucose 2 (3474) — 0.01 (—0.08, 0.07) 0% p = 0.84
Total cholesterol 2 (3474) 0.03 (— 0,05, 0.10) 0% p=0.48
LDL cholesterol 2 (3474) 0.04 (-0.03, 0.11) 0% p=0.23
Triglycerides 2 (3474) 0.06 (—0.01, 0.12) 0% p = 0.07
Gestational age 3 (22911) < —0.01 (—0.05, 0.05) 0% P =0.94

Twohig-Bennett and Jones 2018
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METAANALYSES GREEN SPACE

VARIOUS OUTCOMES

Table 5

Summary meta-analysis results table: odds ratios of disease incidence difference between high and low greenspace areas.
Outcome N (participants) Odds ratio (95% CI) Heterogeneity I” P-value
Good self-reported health 10 (41873103) 1.12 (1.05, 1.19) 100% p < 0.001
Preterm birth 6 (1593471) 0.87 (0.80, 0.94) 68% p < 0.001
Type II diabetes 6 (463220) 0.72 (0.61, 0.85) 73% p < 0.001
All-cause mortality 4 (4001035) 0.69 (0.55, 0.87) 96% P=0002
Hypertension 4(11228) 0.99 (0.81, 1.20) 62% P =091
Small for gestational age 4 (1576253) 0.81 (0.76, 0.86) 65% p < 0.001
Cardiovascular mortality 2 (3999943) 0.84 (0.76, 0.93) 549% p < 0.001
Stroke 3 (256727) 0.82 (0.61, 1.11) 59% P =020
Dyslipidaemia 2 (5934) 0.94 (0.75, 1.17) 57% P =0.56
Asthma 2(2878) 0.93 (0.57, 1.52) 68% P =078
Coronary heart disease 2 (255905) 0.92 (0.78, 1.07) 48% P =0.26

Twohig-Bennett and Jones 2018
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METAANALYSES GREEN SPACE
TYPE 2 DIABETES
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