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Unconventional natural gas development (UNGD) 
operations in Marcellus Shale (Pennsylvania, USA) between 
2005 and 2012 were associated with increased asthma 
exacerbations in people living nearby, according to fi ndings 
from a new case-control study. 

The investigators compared medical records for 
35 508  patients treated for asthma exacerbations during 
2005–12 at the Geisinger Medical Center (Danville, 
Pennsylvania, USA) with data for the timing of initially 
preparing the surface infrastructure for a well (storage 
tanks, separation equipment, pipelines, fencing), drilling, 
hydraulic fracturing (ie, “fracking”, to release pockets of 
gas from rock), and well production (ie, fracking-fl uid 
solutions of water, sand, and chemicals are injected at 
high pressure into the well to crack rocks and release 
natural gas deposits). The researchers looked at data on 
the density and size of wells near homes.

“We found that patients with asthma living closer to 
more or bigger unconventional natural gas wells had 
higher risk for asthma exacerbations”, said  study author 
Sara Rasmussen (Johns Hopkins Bloomberg School of 
Public Health, Baltimore, MD, USA). Asthma exacerbations 
were most strongly associated with the production phase, 
when natural gas was being extracted from wells, followed 
by the fracking and drilling phases, respectively. Asthma 
symptoms were most weakly associated with the phase 
of initial drill pad preparation. For example, comparing 
the risk of severe asthma exacerbations between periods 
of least and most well-pad preparation activity yielded an 
odds ratio (OR) of 1·5 (95% CI 1·2–1·7). 

However, Rasmussen cautioned: “It is important to note 
that the metrics for our four phases of [well] development 
were highly correlated”, making it diffi  cult to determine 
which phases of development are associated with asthma 
risk. “Additional research is needed to establish a causal 
relationship”, she emphasised.

“This is a really interesting hypothesis-generating study 
for fracking research”, said Michael McCawley (West 
Virginia University, Morgantown, WV, USA). However, 
he cautioned that the study did not involve any direct 
measures of respiratory exposures. 

Angela Werner (University of Queensland, St Lucia, 
QL, Australia), who has called for more rigorous epi-
demiological studies of fracking said that the study is a 
“step in the right direction”. Werner also commended the 
authors’ separate analyses of the diff erent phases of UNGD. 

The study has shed light on a much-neglected facet of 
respiratory epidemiology, where little regulation and rapid 
UNGD drilling have complicated any attempts at timely 
epidemiological research, according to Gretchen Goldman 
(Center for Science and Democracy, Union of Concerned 
Scientists, Washington, DC, USA). 

An association between UNGD and asthma exacerbations 
seems plausible, given what is known about air pollutants 
associated with UNGD and their potential health eff ects, 
agreed Werner and David Carpenter (University at Albany, 
State University of New York, Albany, NY, USA). 

UNGD has been linked to air emissions of volatile 
organics, hydrogen sulfi de, formaldehyde and particulates, 
Carpenter noted, stating “All are known to be asthma 
triggers”.

Air pollution was not the only variable correlated with 
asthma exacerbations, and Rasmussen suggested that 
stress might be the factor most responsible for her team’s 
fi ndings. Past research on psychosocial stress suggests that 
psychosocial stress might be more strongly associated 
with asthma exacerbations than air pollution, she noted. 
“In our study, we cannot determine what pathways are 
responsible for the associations observed, but if I had to 
guess what pathway is most responsible, I would pick 
stress”, Rasmussen said.

Few epidemiological studies have directly measured 
emissions from UNGD drill sites. Some areas have such a high 
density of well sites that “everybody is within a stone’s throw 
of the well pads”, McCawley acknowledged, adding that road 
traffi  c associated with gas well operations might be a culprit 
in air pollution and asthma exacerbations. “We think that you 
need to look at exposures along the traffi  c routes”, McCawley 
said. “They use a lot of diesel on the well pads themselves, too, 
so it can be diffi  cult to separate out these things.”

Madelon Finkel (Weill Cornell Medical, New York, NY, 
USA), who is studying cancer rates, birth defects, and 
reproductive outcomes near fracking operations in 
Pennsylvania, advised caution regarding the dates for 
Rasmussen and colleagues’ study. “Drilling really didn’t 
start in earnest until 2010, so you have 5 years before that 
when there wasn’t much drilling, and then after 2010—
particularly in 2012—we saw a spike”, she said. “But asthma 
emergencies seem to have remained the same.” 

A precautionary principle should prevail, Finkel and 
others suggested. “Rasmussen and colleagues’ study is 
another reminder that there are consequences and that we 
need to better understand them.”

One problem is that the public tends to think of all 
the steps of UNGD—pad work, drilling, fracturing, and 
extraction—collectively as fracking, whereas industry uses 
that term to describe only the hydraulic fracturing stage, 
Goldman noted. “In my opinion, industry takes advantage 
of that discrepancy and says things like ‘fracking doesn’t 
cause water pollution’”, Goldman said. “But if you’re a 
nearby resident, you don’t care what particular step in the 
process pollutes.”
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