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The Evidence of Nature and the
Nature of Evidence
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“Thousands of tired, nerve-shaken, over-civilized
people,” wrote conservationist John Muir over a
century ago, “are beginning to fınd out that going

o the mountains is going home; that wilderness is a
ecessity; and that mountain parks and reservations are
seful not only as fountains of timber and irrigating riv-
rs, but as fountains of life.”1 Muir was not breaking new
round. Since ancient times, people intuitively have been
rawn to places of natural beauty, seeking tranquility,
estoration, spiritual fulfıllment, and even better health.
Modern research offers tantalizing clues that corroborate

his tradition. Consider the benefıts of trees. Studies have
ound that post-surgical patients recover more smoothly
hen they can view trees through their hospital windows2;

that public housing residents enjoy stronger social bonds,
less violence, and (among girls) greater concentration, im-
pulse control, and delayed gratifıcationwhen there are trees
near their apartments3–5; and that in neighborhoods with
trees,newbornsare less likely tobe small forgestational age,6

children are less prone to become overweight,7 and elders
ive longer.8

An article in this issue of the American Journal of
Preventive Medicine9 adds to the literature on the health
benefıts of trees. A beetle—the emerald ash borer—has
wiped out millions of ash trees across 15 U.S. states over
the last decade. Donovan and colleagues hypothesized
that the loss of trees might threaten health—specifıcally,
by increasing mortality from cardiovascular and lower
respiratory disease. Their independent variables were the
presence andduration of emerald ash borer infestation, at
the county level, and the extent of ash tree loss (estimated
based on county-level tree canopy data and state-level
data on the proportion of ash in each state’s canopy, a
parameter that nowhere exceeded 7.9%). The dependent
variable was cause-specifıc mortality, also at the county
level. Regression analysis controlled for such potential
confounders as race and ethnicity, income, and education
but not for smoking, diet, cholesterol, family history, or
air quality. The authors found that ash tree loss was
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signifıcantly associated with cardiovascular and lower-
respiratory-tract disease mortality.
This study exemplifıes the challenges of research on na-

ture contact and health. Some of these challenges relate to
epidemiologicmethods. For instance, how should research-
ers measure exposure?What is a “dose of nature”? Do peo-
ple need to view leafy trees, or does a wintertime look at
denuded trees do the trick?Are treesnecessary, or do shrubs
suffıce?What density of trees is needed? How close to trees
do people need to be? How long a view is needed? In this
study, insteadof individual-level exposure assessment through
measurement or dose reconstruction, the investigators used
county-level estimates of what might be called “elm depriva-
tion.” The spatial scale of the estimates was large; we cannot
know if residents of the study counties ever came near the
dead and dying trees, or noticed the loss, or even knew of it.
Exposure assessment in this fıeld remains a thornyproblem.
A second challenge lies in elucidating biological mecha-

nisms of action. Clues may lie in the concepts of biophilia,
described by biologist E.O. Wilson,10 attention restoration,
described by environmental psychologists Rachel and Ste-
phen Kaplan,11 and/or solastalgia (feelings of grief, health
hreat, and powerlessness triggered by ecosystem degrada-
ion), described by philosopher Glenn Albrecht.12 Physical
ctivity, social capital, and/or improved air qualitymay play
role. None of these is easy to invoke in this case, in which
he loss of ash tree cover—a loss representing well under
0% of local tree canopy, and to which large portions of the
tudy populations may well have been unexposed—was as-
ociated with substantial increases in mortality due to car-
iovascular and lower-respiratory-tract disease. One won-
ers whether an unmeasured confounder operated. Causal
echanisms in this fıeld remain a thorny problem.
Other challenges are even broader. What threshold of

cientifıc evidence shouldwe reachbeforewedraw tentative
onclusions?Mustwemeet the high burden of proof gener-
lly associated with biomedical research (as reflected in the
ow p-value expected before accepting an association)? Per-
aps not. It can be dangerous and costly to conclude, incor-
ectly, that a medicine or surgical procedure is safe and
ffıcacious; recall mammary artery ligation, thymus irradia-
ion, andpost-menopausal estrogens. Incontrast, thedown-
ide risk of nature contact is often no worse than a few bee
tings and poison ivy rashes. The precautionary principle

olds that protective steps should be taken when there is a

ican Journal of Preventive Medicine • Published by Elsevier Inc.

mailto:frumkin@uw.edu
http://dx.doi.org/10.1016/j.amepre.2012.10.016


r
t
f

s
h
t
u
v
f
b
j
t
t
t
b

t
n
o
p
a
p
a
p
n
t
a
b
t

1

1

1

1

1

Frumkin / Am J Prev Med 2013;44(2):196–197 197

F

credible risk of harm, even absent defınitive proof.13 Do we
know enough of the dangers ofNatureDefıcit Disorder14 to
ecommendmore nature contact? Recognizing the limits of
he biomedical research paradigm and knowing how tomove
rompartialevidencetoactionarethornyproblemsinthisfıeld.
Finally, even the most rigorous biomedical research re-

ults would not tell the whole story. Trees offer many non-
ealth benefıts. They provide shade, which cools cities and
owns inhotweather. They improve air quality and contrib-
te to storm water management. They increase real estate
alues, boosting municipal revenues. They provide venues
or outdoor recreation, socializing, and relaxing. They are
eautiful. In a world of specialized researchers and niche
ournals, it is the rare study that quantifıes all the benefıts of
rees, for human health andwell-being, the environment, and
he economy. For interventions with a wide range of poten-
ial benefıts, well-informed decision-making requires full-
enefıt accounting. Biomedical research rarely delivers it.
Nature contact extends from flowers (as in horticultural

herapy) to healing gardens, from viewing trees to wilder-
ess adventures, from bird-watching to visiting zoos to
wning pets. Collectively, these experiences offer enormous
romise for disease prevention and health promotion. They
re widely available and inexpensive; they don’t need to be
rescribedordispensedbyhighly trainedprofessionals; they
re easily personalized according to age, ability, and cultural
reference; they inflict few adverse effects; and they offer
umerousco-benefıts—claims,by theway, that fewmedical
reatments can make. This fıeld deserves far more research
ttention than it has had. And as results emerge, we need to
e thoughtful and innovative inassessing themandapplying
hem to bettering people’s lives.

No fınancial disclosures were reported by the author of this
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