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Fracking and Climate Change
To the Editor Drs Wilke and Freeman provided a helpful dis-
cussion of air and water contamination related to fracking.1

However, they omitted key parts of the fracking story.
First, methane leaks from fracked wells, sometimes in high

quantities, likely accounting in part for recent observed in-
creases in atmospheric methane.2 Atmospheric methane con-
tributes both to ozone formation and to climate change, bely-
ing claims that natural gas is an environmentally friendly
energy source.

Second, the authors stated that “Ongoing oversight by
the petroleum industry and regulatory agencies should help
mitigate potential health problems.” Faith that the petroleum
industry will self-regulate is surely misplaced; the authors
provided no evidence to support it. Faith in government
regulatory agencies may once have been credible, but not
now: the Trump administration is distinguished by its anti-
regulatory fervor and its obeisance to the fossil fuel industry.3

But the most important omission in the article is climate
change. Fracking is a technology for producing natural gas
and petroleum. Combustion of such fossil fuels is the princi-
pal human contributor to climate change. Climate change is
a major threat to human health.4 Any health assessment of
fracking must address this issue; failure to do so is akin to
writing on child abuse and considering only how best to
treat bruises.

The needed public health strategies are well defined.
Prudence requires that nearly all fossil fuels now in the
ground be left in the ground and that conservation be aggres-
sively promoted and renewable energy sources be rapidly
developed. The costs of delay, including the health costs, are

enormous. The energy transition is realistic, practical, and
well under way, with wind and solar power being the fastest-
growing segments of the US energy market. Not only will
clean energy turn the tide of climate change, it yields imme-
diate health cobenefits such as improved air quality and
increased physical activity.5
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In Reply Drs Frumkin and Patz extend the dialogue begun in
our Viewpoint on the potential health implications of frack-
ing to include a discussion about climate change. We agree that
regulatory agencies monitoring compliance need to be sup-
ported. We also agree with the need to further the dialogue
about fossil fuel combustion as a major contributor to climate
change and an influence on human health.1 There is growing
concern about the potential effect of climate change on the be-
havioral and socioeconomic well-being of communities, par-
ticularly in the agricultural sector.2-4 The ongoing develop-
ment and expansion of clean renewable energy resources,
including solar and wind power, represent key factors opti-
mizing the health of the US population.
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Diagnosing Acute Mountain Sickness
To the Editor The systematic review by Dr Meier and col-
leagues1 demonstrated that most research on acute mountain
sickness (AMS) conducted during the last 2 decades used
either the self-reported Lake Louise Questionnaire Score
(LLQS) or the Acute Mountain Sickness-Cerebral (AMS-C)
score for diagnosing AMS. Because no criterion standard
exists, the authors used the LLQS as a reference for compari-
son with the AMS-C score. Compared with an LLQS of 5 or
greater, using an AMS-C score of 0.7 or greater to indicate
AMS had a sensitivity of 67% and a specificity of 92%, with
a positive likelihood ratio (LR) of 8.2 and a negative LR
of 0.36. Two recent field studies found better agreement of
the AMS-C score with the LLQS.2,3 In the first study, 235 par-
ticipants completed both questionnaires at an altitude of
3450 m; the sensitivity of the AMS-C score was 91%, specific-
ity was 94%, positive LR was 15.2, and negative LR was 0.1.3

In the second study, 191 participants answered question-
naires at an altitude of 4559 m; the sensitivity of the AMS-C
score was 80%, specificity was 98%, positive LR was 40, and
negative LR was 0.2.2 In contrast to the pooled data analysis
from Meier et al,1 which showed significant data heteroge-
neity (I2 = 98%), data from the 2 studies were obtained by the
same investigators with the same methods and in compa-
rable study populations.2,3

The data further suggest that sensitivity and specificity of
the AMS-C score compared with an LLQS of 5 or greater as ref-
erence changed with altitude. This finding is in line with pre-
vious studies in which data were collected from 490 climbers
at various altitudes (range, 2850 m-4559 m).4,5 The change in
diagnostic accuracy of a given AMS criterion score with alti-
tude was not addressed by Meier et al1 but should be consid-
ered when the rate of AMS at various altitudes is investi-
gated. It is unlikely that the increase of AMS prevalence with
altitude is linear as concluded by Meier et al.1
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In Reply Dr Macholz and colleagues report better agreement of
the AMS-C score with the LLQS in 2 recent field studies1,2 com-
pared with the results of our pooled analysis. These data were
not included in our publication because they were published
after the period covered by the systematic review (from in-
ception until May 2017).

It should come as no surprise that results obtained by
the same investigators with the same methods show better
performance and homogeneity than those derived from
a pooled analysis of multiple studies. As mentioned in our
review, the lack of experimental standards and complete
data on potential confounding factors (such as previous
altitude experience, speed of ascent, preacclimatization,
or AMS prophylaxis) play major roles in the heterogeneity
of the data resulting from the pooled analysis. Similarly, we
were unable to assess the accuracy of different diagnostic
instruments for AMS at variable altitudes due to the lack of
sufficient data.

Macholz and colleagues speculate that the variation
in diagnostic accuracy of a given AMS diagnostic instrument
with altitude1,2 would result in a nonlinear increase in AMS
prevalence with increasing altitude. The linear correlation
reported in our pooled analysis was the best relationship
that we could find between AMS prevalence and altitude.
Although not perfect (as depicted in the Figure in the
article), this correlation suggests an increasing prevalence
of AMS with altitude. Given that the underlying cause of
altitude sickness is hypoxia, a nonlinear relationship be-
tween AMS prevalence and altitude might be expected
because the relationship between partial pressure of oxygen
in the atmosphere and altitude is not linear, and, more
importantly, the fixed partial pressure of water vapor in
the lungs (47 mm Hg) causes a nonlinear drop in inspired
oxygen tension and altitude. We do not have enough data
to argue for or against a linear or nonlinear correlation
between these 2 variables.
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