You can access a copy of this report at http://www.atsdr.cdc.gov/mercury/mercury_report.html#sec1
-----------------------------------------------------------------------------------------------------------

Children's Exposure to Elemental Mercury Title Page

CHILDREN’S EXPOSURE to ELEMENTAL MERCURY 

A NATIONAL REVIEW of EXPOSURE EVENTS 

The Agency for Toxic Substances and Disease Registry 

Centers for Disease Control and Prevention 

Mercury Workgroup 

February 2009

Children’s Exposure to Elemental Mercury: 

A National Review of Exposure Events 

Reported by: The Agency for Toxic Substances and Disease Registry and Centers for Disease Control and Prevention  Mercury Workgroup 

Richard E. Besser, M.D.

February 2009

WORKGROUP MEMBERS 

This report, titled "Children’s Exposure to Elemental Mercury: A National Review of   Exposure Events," was prepared by the Agency for Toxic Substances and Disease Registry (ATSDR) and the Centers for Disease Control and Prevention (CDC). The members of the internally convened workgroup have expertise in biomonitoring, environmental epidemiology, medicine, statistics, exposure investigation and assessment, state-led initiatives, toxicology, and management of mercury contamination in the 

environment. 

1.1. Co-Chairs 

Robin Lee, MPH 

ATSDR/Division of Health Studies 

Dan Middleton, MD, MPH 

ATSDR/Division of Health Studies

1.2. Members 

Kathleen L. Caldwell, PhD 

CDC/Division of Laboratory Sciences 

Steve Dearwent, PhD 

ATSDR/Division of Health Studies 

Steven Jones, MS 

ATSDR/Division of Regional Operations 

Brian Lewis 

ATSDR/Division of Health Studies 

Carolyn Monteilh, PhD 

CDC/Division of Environmental Hazards 

and Health Effects 

Mary Ellen Mortensen, MD, MS 

CDC/Division of Laboratory Sciences 

Richard A. Nickle, MPH 

ATSDR/Division of Toxicology and 

Environmental Medicine 

Kenneth Orloff, PhD 

ATSDR/Division of Health Assessment and 

Consultation 

Meghan Reger 

ATSDR/Division of Health Studies 

John F. Risher, MS, PhD 

ATSDR/Division of Toxicology and 

Environmental Medicine 

Helen S. Rogers, PhD 

CDC/Division of Environmental Hazards and 

Health Effects 

Michelle Watters, MD, PhD, MPH 

ATSDR/Division of Regional Operations

p.8

The objectives of the workgroup were to: 

1) identify the common sources of elemental mercury exposure in children; and 

2) describe the location, demographics, and proportion of children exposed or 

    potentially exposed to elemental mercury in the United States.
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4.6. Discussion and Conclusions 

Review of the data sources and literature found three categories of exposure 

scenarios. The first two categories are scenarios in the home and those at school, two 

common locations for childhood elemental mercury exposures. The third category 

includes exposures at other locations, such as medical clinics and property that was 

not adequately remediated. The sources of exposure in the home include mercury-

containing devices, cultural or ceremonial uses of mercury, …
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5.2. Objectives 

The objectives of the Mercury Workgroup were to: 

1) identify the exposure sources associated with elemental mercury exposure in 

children; and 

2) describe the location, demographics, and proportion of children exposed or 

    potentially exposed to elemental mercury in the United States. 

The Mercury Workgroup reported on elemental mercury exposures that typically 

occur when children inhale mercury vapor related to: 

• disposal or damage to mercury devices (e.g., thermometers or lightbulbs); 

• off-gassing of mercury vapors from flooring materials; 

• proximity to industrial sites or hazardous waste sites contaminated with 

  mercury; 

• reuse of industrial property contaminated with mercury; 

• residential contamination caused by religious or cultural practices; and 

• release of mercury found in school science laboratories or health care 

  facilities.
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Indoor mercury spills that are not properly cleaned up can release mercury vapors into the air 

for weeks or even years [ATSDR 1999].

6.2. Toxicokinetics of Elemental Mercury

When human volunteers were exposed to mercury vapor, the estimated uptake rate through

the skin was approximately 2% of the uptake rate through the lungs [Hursh et al. 1989].

Even the small amount of mercury in a typical thermometer (0.5 to 3.0 g mercury or 0.04 to 

0.22 ml mercury) can create hazardous conditions if spilled indoors and improperly cleaned 

[Smart 1986; von Muhlendahl 1990].
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Some Caribbean religions and folk healers use mercury for religious or ceremonial 

purposes [Wendroff 2005]. The ceremonial uses of mercury include applying it to the 

skin, adding it to candles, or sprinkling it around the home. Elemental mercury is 

easily dispersed into fine beads that sink into carpets, furniture, cracks in the floor, or 

other porous materials (Figure 1a, 1b). Mercury tracked from room to room produces 

widespread contamination throughout the house. These practices can potentially 

expose practitioners and their children. Following indoor spills, mercury can persist 

for months and even years [Carpi and Chen 2001]. Therefore ceremonial use of 

mercury in the home could also expose future occupants and their children. 

Occasionally, mercury contamination is so extensive that adequate cleaning is not 

possible and the building must be demolished [Orloff et al. 1997].

In addition, school science laboratories may store elemental mercury and various types of 

mercury-containing equipment, such as thermometers and barometers.
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Mercury is also measurable in hair. However, these tests primarily measure organic 

mercury [Aposhian et al. 1992; ATSDR 2001c; Cianciola et al. 1997; Kingman et al. 

1998], and are not useful for assessing recent exposures to elemental mercury.
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10.1. Exposure at Home 

The sources of exposure in the home include … cultural or ceremonial uses of mercury, …
A mercury vapor absorbing filter system was used in the bedroom for 3 months to remove residual mercury vapors.
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Cultural or Ceremonial Uses. Some practitioners of certain Caribbean and Latin 

American religions, such as Voodoo, Santeria, Palo, and Espiritismo, use mercury 

ceremonially [EPA 2002; Johnson 1999; Newby et al. 2006; Wendroff 2005; Zayas 

and Ozuah 1996]. Ceremonial uses of mercury include applying it to the skin, adding 

it to candles, or sprinkling it around the home. These practices can potentially expose 

practitioners and their families. Because mercury contamination in the home can 

persist for years, ceremonial use of mercury in the home could expose future 

occupants and their children, contributing to health disparities in these populations.
Previous reports document the ceremonial use of mercury in neighborhoods whose 

residents are largely Hispanic [JSI 2003; Ozuah et al. 2003; Rogers et al. 2008; 

Rogers et al. 2007; Zayas and Ozuah 1996]. The John Snow, Inc. Center for 

Environmental Health Studies [2003] reported a survey of 898 persons, most of 

whom had Latino or Caribbean backgrounds. In this survey, 344 of the 898 people 

(38%) reported that they used or knew someone who used mercury for religious, 

spiritual, or health purposes. Garetano et al. [2008] found that mercury vapor levels 

were higher among residential common areas belonging to communities likely to use 

mercury for cultural practices than control areas where cultural mercury use is 

uncommon. However, all mercury vapor levels observed by Garetano et al. [2008] 

were below the ATSDR minimum risk level for chronic inhalation of metallic 

mercury [ATSDR 1999]. An exposure assessment by Rogers et al. [2007] tested the 

urine mercury levels of 306 children who lived in an area where elemental mercury

[p.30] was commonly sold for ritualistic use. Although no relationship between ritualistic 

use and mercury exposure was evident, Rogers et al. [2007] concluded that potential 

health hazards remain when mercury is readily available. In a similar study, urine 

mercury levels were measured in 100 children that resided in an area where elemental 

mercury was commonly sold for religious practices. Five percent of these children 

had urine mercury levels above 5 µg/L [Ozuah et al. 2003; Zayas and Ozuah 1996].
10.2. Exposure at School 

The most common elemental mercury sources in schools are mercury stored in 

science laboratories, mercury found in broken instruments, and mercury brought to 

school from other locations.
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10.3. Exposures in Other Locations

Prior Industrial Mercury Contamination. In most situations the reuse of industrial 

property does not result in childhood mercury exposure.
p.33

11. LIMITATIONS

Concerns regarding personal responsibility for causing a spill or having to clean up a 

spill may influence the quality and completeness of the information reported. Spills 

in private residences may be under reported because the residents are unaware of the 

health hazard and the need to report spills …   In addition, the published literature is 

likely biased toward reporting worst-case scenarios, as opposed to the more typical 

exposures that do not cause symptoms or attract attention.
Case reports from the literature provide more information about risk factors, exposure 

scenarios, and associated health outcomes. The specifics relate to the individual cases 

and are not representative of all exposure scenarios.
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12. DISCUSSION
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12.2. Describing the Location, Demographics, and Proportion of Children Affected

Neither urine nor blood mercury levels correlate well with the presence or severity of 

symptoms [Cherry et al. 2002; Gattineni et al. 2007; Tominack et al. 2002].

Although the extent of mercury use in the home for religious purposes is not well 

characterized, such use may lead to chronic mercury exposure among those who use 

it in this manner and for subsequent occupants of the contaminated homes. Some 

evidence suggests that attempting to ban mercury could drive its use and sales 

underground, making the risks of using mercury and the benefits of mercury-free 

alternatives difficult for local health officials to communicate [Riley et al. 2001]. 

The individuals affected are most likely to be members of minority populations, 

raising concerns about environmental injustice in these communities.
13. CONCLUSIONS

p.36

Although credibly estimating the frequency of elemental mercury exposures among 

children in the United States is not possible, such exposures are occurring. These 

incidents typically result from the misuse of mercury-containing equipment or a lack 

of knowledge regarding the hazard.

Initiatives that affect the number of children exposed have focused on reducing or 

removing mercury from consumer products, eliminating mercury from school science 

laboratories, and educating the public and school officials about its toxicity.
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