The Health Effects
of Volcanoes

Introduction

Volcanoes are vents in the earth’s crust where eruptions release lava, rock, steam,
and gases, which can be hazardous to human health.” Volcanoes are one of the
largest sources of non-anthropogenic air, soil, and water pollution.?® There are
around 1,500 potentially active volcanoes in the world, with the majority concentrated
in the “Ring of Fire” around the Pacific Rim."* About 170 of these potentially active
volcanoes are located in the United States.* Globally, close to 22 million people live
within approximately three miles of an active volcano.®* Those who live or work in
close proximity to an active volcano are most at risk from the acute impacts of an
eruption. Older adults, pregnant people, individuals with respiratory conditions,

and children also may be more susceptible to the health impacts of volcanoes.®’
Additionally, many volcanic regions are popular tourist destinations. Although
eruptions are rare, visitors, who may be less aware of the hazard than local residents,
may be at risk if an eruption or degassing occurs.2 While most impacts of an eruption
are contained to the local area, volcanic ash can travel thousands of miles, affecting
people far from the eruption site. Large eruptions can even impact the global climate,
disrupting weather patterns, polluting water supplies, and reducing crop yields.>°
This factsheet provides an overview of health impacts related to volcanic eruptions,
from the initial event into the recovery phase, as represented in the current literature.
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Acute Impacts

Volcanic eruptions can generally be classified into two main types: explosive eruptions, characterized by
violent fragmentation of magma and ejection of pyroclastic material, and effusive eruptions, in which
lava flows more steadily from the vent.’® The health hazards presented by a volcano depend on the
volcano’s geology and the characteristics of the eruption that occurs.?

Volcanic Gases

Volcanoes can release harmful gases, including carbon dioxide, sulfur dioxide, hydrogen sulfide,
hydrogen halides, and radon, as well as heavy metals such as lead and mercury.”'"1213 These gases
may be released during eruptions, but they can also be released during non-eruptive periods through
a process called degassing.'* Degassing can be harder to detect than an eruption because the gases
that are released are not always visible.”' For example, carbon dioxide is a colorless, odorless gas that
volcanoes can release in fatal quantities.”'* Acute health impacts of exposure to carbon dioxide range
from drowsiness, headache, fatigue, and concentration difficulties at low doses (1,000-10,000 PPM) to
hallucinations, coma, and even death at high doses (>100,000PPM).”* Sulfur dioxide can cause eye and
respiratory tract irritation and, for people with asthma, airway constriction.' Other volcanic gases may
cause similar symptoms, and radon exposure is linked to increased cancer risk.'%1

Pyroclastic flows

Explosive eruptions produce rock fragments called tephra.” Tephra mixed with volcanic gas can form
fast moving pyroclastic flows with temperatures up to several hundreds of degrees celsius.' Pyroclastic
flows can be deadly, causing traumatic injuries, severe burns, thermal lung injury, and asphyxia through
inhaled ash."°

\Volcanic Ash

Unlike large rock fragments that fall near the volcano's vent, volcanic ash, which is made up of small
tephra less than 2mm in diameter, can be carried thousands of miles away by the wind." Volcanic ash
is the most wide-reaching volcanic hazard.'® Even after the initial ashfall settles, volcanic ash that is later
stirred up may be harmful if inhaled.’ Acute health impacts of volcanic ash inhalation include eye and
respiratory tract irritation.® Exposure to volcanic ash can worsen existing respiratory conditions, such as
asthma and bronchitis.” Ash that contains silica may lead to silicosis.®

Lava Flows

During a volcanic eruption, lava generally moves slowly, giving individuals enough time to evacuate and
avoid injury or death.?® However, there is a risk to human health if a lava flow triggers another natural
hazard. For example, lava can melt snow and ice to form a lahar, a debris flow that may reach speeds of
up to 120 miles per hour, putting those in its path at risk of injury or death.?" Lava flows and lahars may
bury property, permanently displacing residents.'#?

Secondary Events

Volcanic eruptions can trigger floods, landslides, mudslides, and wildfires.” Additional information about
these hazards is available through their respective factsheets. In addition, “laze” (lava + haze) can form
when lava reaches ocean waters.™



Long-Term Health Impacts

There is evidence that living or working near a volcano can increase the risk of cancer,?? including
thyroid cancer,??? hypothyroidism,? dental and skeletal fluorosis,?® and respiratory illnesses.?*?°
Volcanic areas may be contaminated with heavy metals such as mercury and lead, which are
harmful to health.?® Further research is needed to better understand the long-term health
impacts of exposure to volcanic ash, volcanic gases, and other volcanic hazards.

Mental Health Impacts

Research into the mental health impacts of volcanic eruptions is fairly limited. However,
recent studies indicate that people who are exposed to volcanic eruptions may
experience short and long-term mental health impacts, including psychological distress,
PTSD, depression, and anxiety.> These effects may be more severe for individuals who lost
family members, pets, and property, and for those who needed to evacuate.®

Infrastructure/Healthcare Impacts

Infrastructure, including healthcare infrastructure, may be damaged during a volcanic eruption."”
Damage to roads and other infrastructure may make travel difficult or impossible, cutting people
off from healthcare services. Lava flows and lahars can bury buildings and roads.'* Because
volcanic ash can travel high in the air, eruptions can impact aviation and flights may be delayed
or canceled.””"® Ash can cause buildings to collapse, harm crops and livestock, and pollute the
soil, air, and water."192717 Volcanic eruptions can also disrupt the power grid.?



2

e o
1. Volcanic eruptions. Accessed July 29, 2025. https://www.

who.int/health-topics/volcanic-eruptions#tab=tab_1

2. Coelho NMP, Bernardo F, Rodrigues AS, Garcia P. Volcanic

environments and thyroid disruption - A review focused on As,
Hg, and Co. Sci Total Environ. 2025;993(180018):180018.

3. Malandrino P, Russo M, Giani F, et al. Increased thyroid

cancer incidence in volcanic areas: A role of increased heavy
metals in the environment? Int / Mol Sci. 2020;21(10):3425.

4. Volcano Hazards Program. USGS. Accessed July 29, 2025.
https://www.usgs.gov/natural-hazards/volcano-hazards/

5. Mendoza DA, Reales JM, Ballesteros S. Effects of volcanic
eruptions on the mental health of exposed populations: a

systematic review. Front Public Health. 2024;12:1475459.

6. CDC. Volcanoes and Your Safety. Volcanoes. February 18,

2025. Accessed July 29, 2025. https://www.cdc.gov/volcanoes/

about/index.html

7. Boada LD, Simbafia-Rivera K, Rodriguez-Pérez C, et al.

Assessing the hidden dangers of volcanic CO2 exposure:

a critical review of health impacts. Front Public Health.

2024,12:1465837.

8. Lim ZY, Flaherty G. Fiery eruptions: travel health risks of

volcano tourism. J Travel Med. Published online February 21,

2020. doi:10.1093/jtm/taaa019

9. Understanding volcanic hazards can save lives. USGS.

Accessed July 29, 2025. https://www.usgs.gov/programs/VHP/

understanding-volcanic-hazards-can-save-lives

10. Hansell AL, Horwell CJ, Oppenheimer C. The health
hazards of volcanoes and geothermal areas. Occup Environ

Med. 2006;63(2):149-156, 125.

11. Bagnato E, Parello F, Valenza M, Caliro S. Mercury content

and speciation in the Phlegrean Fields volcanic complex:
Evidence from hydrothermal system and fumaroles. J Volcanol

Geotherm Res. 2009;187(3-4):250-260.

12. Beaubien SE, Ciotoli G, Lombardi S. Carbon dioxide and
radon gas hazard in the Alban Hills area (central Italy). / Volcanol

Geotherm Res. 2003;123(1-2):63-80.

13. Volcanic gases can be harmful to health, vegetation and
infrastructure. USGS. Accessed July 29, 2025. https://www.usgs.

gov/programs/VHP/volcanic-gases-can-be-harmful-health-

vegetation-and-infrastructure

14. Viveiros F, Silva C. Hazardous volcanic CO2 diffuse
degassing areas - A systematic review on environmental
impacts, health, and mitigation strategies. iScience.

2024,27(10):110990.

15. Hansell A, Oppenheimer C. Health hazards from volcanic

gases: a systematic literature review. Arch Environ Health.

2004;59(12):628-639.

WIEDGE

ENVIRONMENTAL
& OCCUPATIOMAL
HEALTH SCIEMCES

CENTER FOR DISASTER RESILIENT COMMUNITIES

UNIVERSITY of WASHINGTON

NORTHWEST CENTER FOR EVIDENCE-BASED PUBLIC

16. Cadungog DGE, Racadio CDT, Valdez JDG, Racho JMD,
Mendoza NDS, Sucgang R]. Radiological investigation of radon
in groundwater around the active Taal Volcano (Philippines)
and dose evaluation. Environ Geochem Health. 2025;47(8):287.
17. Ashfall is the most widespread and frequent volcanic
hazard. USGS. Accessed July 29, 2025. https://www.usgs.
gov/programs/VHP/ashfall-most-widespread-and-frequent-
volcanic-hazard

18. Ruggieri F, Saavedra J, Fernandez-Turiel JL, Gimeno D,
Garcia-Valles M. Environmental geochemistry of ancient
volcanic ashes. J Hazard Mater. 2010;183(1-3):353-365.

19. Gudmundsson G. Respiratory health effects of volcanic
ash with special reference to Iceland. A review: Respiratory
health effects of volcanic ash. Clin RespirJ. 2011;5(1):2-9.

20. Lava flows destroy everything in their path. USGS.
Accessed July 29, 2025. https://www.usgs.gov/programs/VHP/
lava-flows-destroy-everything-their-path

21. Lahars move rapidly down valleys like rivers of concrete.
USGS. Accessed July 29, 2025. https://www.usgs.gov/
programs/VHP/lahars-move-rapidly-down-valleys-rivers-
concrete

22. Putri RGP, Ysrafil Y, Awisarita W. Cancer incidence in
volcanic areas: A systematic review. Asian PacJ Cancer Prev.
2022;23(6):1817-1826.

23. Linhares D, Gaspar D, Bernardo F, Beney |, Garcia P,
Rodrigues A. Fluoride levels in water sources inside the
crater of Furnas volcano: Potential health implications

for local communities and tourists. Sci Total Environ.
2025;982(179635):179635.

24. Benavides-Cordoba V, Suarez A, Guerrero-Jaramillo

D, Silva-Medina M, Betancourt-Pefia J, Palacios-Gémez M.
Respiratory and physical health consequences in older adults
in a high-risk volcanic area: Comparison of two rural villages.
PLoS One. 2024;19(9):e0310659.

25. Beylin D, Mantal O, HaikJ, et al. Soft tissue-related
injuries sustained following volcanic eruptions: An integrative
review. Burns. 2022;48(7):1727-1742.

26. Fontes R, Coelho NMP, Garcia PV, Bernardo F, Rodrigues
AS. Concerning mercury (Hg) levels in the hair of children
inhabiting a volcanically active area. Toxics. 2025;13(3).
doi:10.3390/toxics13030146

27. Mihai RA, Rodriguez Valencia KE, Sivizaca Flores NG,
Ramiro Fernando VG, Nelson Santiago Cl, Catana RD.
Consequences of volcanic ash on antioxidants, nutrient
composition, heavy metal accumulation, and secondary
metabolites in key crops of Cotopaxi Province, Ecuador. -
2025;13(2). doi:10.3390/toxics13020075

This material is based upon work supported by the Centers for Disease Control and
Prevention (CDC) under Award #NH78TU000003. Additional support was provided
by grant #P30ES007033 from the National Institute of Environmental
Health Sciences (NIEHS). Any opinions, findings, and conclusions or
recommendations expressed in this material are those of the authors
and do not necessarily reflect the views of the CDC or NIEHS.

Content by Sarah Fellbaum.
Last updated 10/2025

HEALTH EMERGENCY PREPAREDNESS AND RESPONSE





