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Volcano Emissions Linked to Increases in Asthma
Attacks
Medical Geology: GSA Annual Meeting Paper 217-8

Boulder, CO, USA: A new study from the active volcano Kīlauea, which is on the big island of Hawaii, reports
that people -- especially children -- with asthma are at greater risk of having serious asthma attacks if they
live in a community with high levels of the volcanic gas sulfur dioxide (SO ) than if they live upwind of the
volcano.

Volcanoes can emit SO  and other airborne chemicals while erupting, and human sources of SO , like coal
plants, are reputed triggers of asthma attacks. Nurse epidemiologist Bernadette Mae Longo, from the
University of Nevada, Reno, began to question whether volcanic sulfurous air pollution, known as "vog," was
linked to human health after having conversations with local health care professions and conducting door-to-
door surveys near Kīlauea.

"As a nurse, it touched my heart, because I knew as I read a medical record that this was a real person
struggling. Or maybe this was a family with a baby or child that had asthma, and it is very frightening when
an asthma attack occurs," says Longo, who will speak on the subject on Tuesday, 27 Sept., at the meeting of
the Geological Society of America in Denver, Colorado. "The overriding question was: 'is all the volcanic air
pollution making people sick?' "

SO2 is considered a "non-threshold" gas, meaning that the amount of SO  needed to trigger an asthma
attack varies person to person. People without asthma or other respiratory illnesses can breath in a larger
amount of SO2 before experiencing breathing problems.

After con�rming that communities downwind of Kīlauea were being exposed to volcanic SO , Longo initiated
a seven-year study that ran from 2004 to 2010. She monitored atmospheric SO  levels and documented the
number of people who visited either emergency rooms or local clinics in need of immediate medical
treatment for an asthma attack. She compared communities living downwind of the volcano, and thereby
exposed to SO  emissions, to communities upwind of the volcano. Longo ended up recording information
from more than 1,000 visits from patients, who ranged in age from three months old to more than 89 years.

The risk of an asthmatic experiencing a serious asthma attack was three times higher for people living
downwind of the volcano compared to populations living upwind of the volcano, once the data was corrected
for age and gender. When she considered age, Longo found that the children downwind of Kīlauea were at
much higher risk of an attack than the unexposed children.

Speci�cally, Longo saw that the risk of asthma attacks increased with in-town SO  concentrations and not the
amount of emissions gushing from the volcano. Furthermore, communities closer to the vents had a higher
risk of asthma attacks compared to communities farther downwind.

At the beginning of the study, the East Rift Zone of Kīlauea was continuously erupting on a small scale, but
the Halemaumau Crater of Kīlauea explosively erupted in 2008, causing SO  emissions to skyrocket. Even
now, downwind communities still exceed EPA recommendations for SO  exposure a few times during the
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week, according to Longo.

"It allowed for a natural experiment of low vog exposure and high vog exposure," says Longo. "We found that
there was already signi�cant risk before the summit eruption, but the magnitude of risk increased after the
eruption."

Overall, vog exposure appears to be hazardous to the health of those with asthma, because every asthma
attack can further damage a patient's lungs. Longo suggests geologists, public health care workers, and
clinicians can work collaboratively to write guidelines that would allow clinicians to provide the best evidence-
based, culturally sensitive care for the vulnerable populations living on volcanoes. In addition, Longo says
scientists need to continue researching the e�ects of vog pollution on human health, not only on SO , but
also on the other gases and particulates in vog.

"We can't shut the volcano o�, and if we don't document that there is this problem, there may not be the
initiative to do something to try and help these populations," says Longo.

Session: Current Medical Geology Research on Natural Materials, Outreach, and Education Activities  
Colorado Convention Center Room 507 
Tuesday, 27 Sept. 2016: 1:30 PM-5:30 PM; presentation time: 3:50 PM 
Session link: https://gsa.confex.com/gsa/2016AM/webprogram/Session40319.html  
Paper 217-8: Acute Asthma at Kilauea Volcano, Hawai'i USA  
Abstract link: https://gsa.confex.com/gsa/2016AM/webprogram/Paper282424.html  
Contact: Bernadette Mae Longo, Orvis School of Nursing, Division of Health Sciences, University of Nevada–
Reno, MS 0134, Reno, NV 89557-0052, longo@unr.edu

The Geological Society of America, founded in 1888, is a scienti�c society with more than 25,000 members
from academia, government, and industry in more than 100 countries. Through its meetings, publications,
and programs, GSA enhances the professional growth of its members and promotes the geosciences in the
service of humankind. Headquartered in Boulder, Colorado, GSA encourages cooperative research among
earth, life, planetary, and social scientists, fosters public dialogue on geoscience issues, and supports all
levels of earth science education.
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Warning sign at the summit of Kilauea. Credit: Bernadette Longo.

Christa Stratton 
Director - GSA Communications & Marketing 
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