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This review demonstrates that funeral service professionals (FSPs) have a risk of exposure to bacterial and viral pathogens as well
as to prion-mediated diseases. It reveals a lack of published studies focusing on the implementation and effectiveness of infection
control policies for this occupational group as well as the difficulty involved in determining actual infection rates related to workplace exposure events. Possible reasons for this lack of data include the categorization of these workers by the Bureau of Labor
Statistics Standard Occupational Classification System as service providers rather than health care professionals. (Am J Infect
Control 2006;34:655-60.)

The routine tasks carried out by funeral service professionals (FSPs) would seem to put them at significant
risk of exposure to several infectious agents. Exposure
by way of splashes to the mucus membranes, inhalation of aerosolized body fluids, and direct inoculation
can result in infectious diseases caused by multiple
species of bacteria, viruses, and prions. The purpose
of this review is to determine what is known of the
risk of exposure to infectious agents that FSPs experience in the workplace, identify prevention and postexposure strategies utilized in the funeral business,
and determine occupationally acquired infection rates
among this group.

METHODS
A literature search was carried out using the PubMed
service of the National Library of Medicine (April 2006).
Abstracts were reviewed, and applicable articles were
obtained. Internet sources included the Web sites of
the Centers for Disease Control and Prevention (CDC),
the United States Department of Labor, the US Census
Bureau, the National Funeral Directors Association
(NFDA), and the American Board of Funeral Service
Education.

From the Department of Clinical Microbiology,a The University of
Alabama at Birmingham; Jefferson State Community Collegeb; and the
Department of Pathology,c The University of Alabama at Birmingham.
Address correspondence to Susan Salter Davidson, MS, MT (ASCP),
5100 Valleybrook Circle, Birmingham, AL 35244.
0196-6553/$32.00
Copyright ª 2006 by the Association for Professionals in Infection
Control and Epidemiology, Inc.
doi:10.1016/j.ajic.2006.05.290

RESULTS
Risk of exposure
The risk of exposure to infectious agents in the
health care setting is well documented; however, one
occupational group that appears to be underrepresented in the infectious disease literature is FSPs. A recent literature review sponsored by the British Institute
of Embalmers found that the risk of exposure is well
documented but that there is a need for additional studies focusing on the suggested link between reported
infections and the embalming procedure.1 That review,
as well as this one, also found a lack of studies in the literature focusing on the implementation and effectiveness
of infection control practices in the funeral business.1
There were 2,448,288 reported deaths in the United
States during 2003, the majority of which was followed
by embalming according to the NFDA.2,3 An infectious
disease was the reported cause of death in 99,232
of these individuals and is recognized as a frequent
contributor to mortality, even when not documented
as the primary cause of death.2 The infectious nature
of cadavers, regardless of their cause of death, has been
documented.1,4-8 The routine transport and embalming
of cadavers place the FSP in a position to be exposed to
multiple infectious agents that are transmissible by mucocutaneous contamination, aerosolization, and direct
inoculation.1,8-15
Two common bacterial pathogens that may be
contracted through mucocutaneous contamination
are methicillin-resistant Staphylococcus aureus (MRSA)
and Streptococcus pyogenes. Long recognized as a
nosocomial pathogen, MRSA is establishing itself as a
community-acquired infectious agent with increasing
frequency.10,16,17 Because of the prevalence of MRSA
in the population both as a commensal and as a
pathogen, the FSP has a potential exposure risk from
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the remains of individuals who expired in health
care facilities and those who died in other settings.18,19
Group A streptococcus has been shown to survive on
the cadavers of victims of invasive disease, presenting
a serious infectious risk to the FSP because it may be
transmitted by direct contact and as a result of direct
inoculation following even minor nicks to the skin during autopsy.8,12,17,20-22
FSPs may be exposed to gastrointestinal organisms
through direct contact with leaking fecal material
when manipulating corpses, which can lead to
transmission via the fecal-oral route.8 The 2 microorganisms of greatest concern for transmission are nontyphi Salmonella and hepatitis A, whereas Salmonella
typhi, Shigella species, Cryptosporidia, Helicobacter
pylori, and other microorganisms are less of a risk in
the developed world.12,23-25 Another group of Enterobacteriaceae that have the potential to present a risk
to FSPs are the extended-spectrum b-lactamase producers (ESBLs) because of their growing prevalence
and refractoriness to treatment, resulting in higher
mortality rates when responsible for bacteremia.26-28
Infectious agents transmitted primarily by the
airborne route that should be of concern to the FSP
include Mycobacterium tuberculosis and the virus
responsible for severe acute respiratory syndrome
(SARS).1,8,13,29,30 Tuberculosis is a leading cause of disease and death, with more than one third of the global
population being infected. Attempts to control the infections are complicated by the high prevalence of multiple
drug-resistant strains, which are common in some populations.31 The risk of exposure to Mycobacterium tuberculosis experienced by FSPs is documented for airborne
transmission and through direct inoculation.1,6-8,10,32-34
SARS is a newly recognized infectious disease, and there
are no published reports of transmission from cadavers
to FSPs. Moore et al analyzed the data available on SARS
and published guidelines for infection control in the
health care setting, which were tested in Toronto.30
Others have also published reviews of the infection control literature concerning SARS, and the World Health
Organization (WHO) has released guidelines addressing
management of known or suspected cases.29,30,35,36
Because of the virulent and contagious nature of the
SARS virus, it is of special concern to both the health
care worker (HCW) and the FSP.29
The 3 most common bloodborne pathogenic viruses
FSPs are at risk of exposure to are the hepatitis B virus
(HBV), the hepatitis C virus (HCV), and the human
immunodeficiency virus (HIV).1,8,9,11,12,15,37-42 The
risk of exposure to blood and other body fluids for
this occupational group has been the subject of a limited number of studies.9,11,37,42,43 Studies focusing on
the occurrence of HBV among FSPs show that members of this occupational group have a higher rate of
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infection than control groups.1,6,9,12,37 However, widespread implementation of vaccination programs has
dramatically lowered the infection rate among HCWs
and FSPs.39,41,44 HCV is the most prevalent bloodborne
pathogen in health care settings, with many chronically infected individuals being asymptomatic. Currently, there is no HCV vaccine available.12,45-48 The
long-term viability of HIV in cadaver tissue is recognized, and the literature reports a documented case
of seroconversion in a pathologist following necropsy,
along with 2 possible and 1 documented seroconversions in FSPs.12,38,49-54 Thus, the importance of the
prevention of transmission of HCV and HIV during
the embalming procedure is clear, especially in light of
these documented cases of transmission of HIV.
The Marburg and Ebola hemorrhagic fever viruses
are not endemic in the United States, but the continuing sporadic outbreaks on the African continent, the
previous occurrence of infection in European countries, the ease and speed of international travel, and
their classification as category A bioterrorism agents
warrant their inclusion in a discussion of potential
exposure risks for FSPs.7,55-57 Secondary transmission
of these 2 viruses is known to occur following unprotected exposure to patients and cadavers through
mucocutaneous contact and blood and body fluid
exposure.7,58,59 Aerosolization cannot be definitively
excluded as a mode of transmission.58,60 Guidelines
have been published for the management of suspected
or confirmed cases of these viral infections and include
postmortem instructions.7,56-58,61
Another important group of infectious diseases
of concern to FSPs are the transmissible spongiform
encephalopathies (TSEs) or Creutzfeldt-Jakob disease
(CJD) in humans, including kuru, iatrogenic, and new variant CJD (vCJD).62-64 The mode of transmission of prions
is not completely understood, with 85% of patients
showing no recognizable pattern of transmission, but it
is known that iatrogenic CJD has been passed from
cadavers to recipients of human growth hormone, dura
mater, and corneal grafts as well as between living
patients following use of contaminated neurosurgical
equipment.62-64 Bloodborne transmission has been
implicated in 2 cases of secondary vCJD infections in
the United Kingdom, prompting concern that the blood
supply could be contaminated with the responsible prion
because of asymptomatic donor contributions.63-68 Because prions are not destroyed by formaldehyde or
glutaraldehyde and because their concentration is highest in cerebrospinal fluid and nervous system tissue,
embalming is not recommended for autopsied or traumatized bodies, but, if the procedure is necessary, the CDC
suggests following the WHO guidelines.62,69
Although most cases of TSE have been located in countries other than the United States, the government is
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vigilant in monitoring CJD and vCJD cases and has taken
steps to prevent an outbreak.64 Transmission of TSE
between patients, to HCW, and to FSP is a major concern
because supportive treatment is all that can be done for
victims because these diseases are invariably fatal.63,64
The potential for transmission of multiple infectious
agents while engaging in the routine tasks of FSPs has
been demonstrated. The nation’s primary source of
occupational information is the Occupational Information Network (O*NET) sponsored by the US Department
of Labor Employment and Training Administration, and
their Summary Report for Embalmers and Funeral
Directors provides a detailed description of the tasks
performed by FSPs that place them at risk.70 There
have been a limited number of published studies documenting actual exposure events.1,9,11,42,55 The use
of sharp implements during the embalming procedure places the FSP at risk of bloodborne pathogen
exposure via needlestick, cuts, and splashes. The routine
aspiration of blood and other body fluids carries the risk
of aerosolization of droplet nuclei. The collection of
fluid in the chest cavity of the deceased because of the
putrefaction of tissue can lead to frothing and gurgling
through the nose and mouth of the corpse.1,9-11

Exposure prevention and management
strategies
Evaluation of exposure prevention and postexposure
strategies utilized in the funeral business is difficult.
There are few published references focusing on infection
control in this setting.1,9-11,37,42 Funeral homes fall under
the mandates of the Occupational Safety Hazard Association’s Bloodborne Pathogens Standard (number
1910.13100), which requires that employers have a
written exposure control plan and meet the methods of
compliance.71 These methods include the practice of universal precautions, the implementation of engineering
and work practice controls, and the provision of personal
protective equipment. There does not appear to be a
monitoring system in place to determine the effectiveness of adherence to the standard by tabulating exposure
events or infection rates among FSPs.71 The CDC maintains the National Surveillance System for Health Care
Workers, which is a voluntary program that monitors
exposure events among hospital-based HCWs to HIV,
HBV, HCV, and Mycobacterium tuberculosis to assess
trends, prevention strategies, and postexposure prophylaxis, but funeral homes are not part of this surveillance
program.72
A further reason evaluation is difficult is the absence
of infection control activities in funeral homes analogous to those found in most health care facilities. These
activities are implemented to analyze policies and
procedures to control infectious disease transmission.
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Although compliance among FSPs has not been studied to the degree that it has for HCWs, much of the
data from the HCWs can be applied to the funeral
business. It is known that compliance is greater if
employees feel that their organization is interested in
safety, if they have current and correct knowledge of
the availability of personal protective equipment, and
if they perceive that compliance is mandatory.30 There
has been speculation concerning the usefulness of
disclosing to FSPs the specific infectious nature of
particular cadavers, but it has been shown that this
knowledge does not affect compliance in a significant
percentage of employees.10 The autonomous nature
of the work performed by FSPs might be a factor
contributing to noncompliance issues. Postexposure
actions followed by the FSP might be less than those
of the HCW because of the expectation and relative
ease of reporting exposure events and receiving postexposure care in most health care settings.
The role continuing education plays in compliance
among FSPs is another area that appears not to have
been evaluated fully. The American Board of Funeral
Service Education, the accrediting agency for schools
offering degrees in funeral service, requires students
to complete successfully the basic science courses,
including microbiology and pathophysiology, and the
examinations for licensure administered by each state
include sections covering these subjects.73,74 More
than 30 states require annual continuing education
credits for licensed funeral directors and embalmers,
but there are no specific requirements for infection
control subject matter.73,74 Studies have suggested a
need for continuing education to ensure adherence to
infection control policies.29,30,75

Occupationally acquired infection rates
It is difficult to determine the occupationally
acquired infection rate among FSPs. One possible
explanation for the apparent underrepresentation of
FSP in the infection control literature could be that
embalmers and funeral directors are placed under the
Personal Care and Service Occupations group rather
than being included in the Healthcare Practitioners
and Technical Occupations or Healthcare Support Occupations groups in the Bureau of Labor Statistics Standard Occupational Classification (SOC) System.76 This
SOC system is consistent with the Census 2000 Alphabetical Indexes of Industries and Occupations used in
coding information gathered by governmental and private agencies for statistical reporting programs.76,77
Another contributing factor is the lack of standardized
coding on death certificates for the occupation of the
decedent, although multiple governmental agencies
are working together to make improvements in the
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coding system to standardize this data.78 Underreporting of exposure events by individual employees along
with the lack of infection control oversight programs
in the funeral business could also be factors making
this determination difficult.
An additional topic that is worthy of mention is the
exposure risk experienced in countries other than the
United States and Canada, which are the only 2 countries that routinely embalm the deceased. Other countries have various types of funeral services available,
but embalming is reserved for cases requiring a prolonged viewing period or for shipment of the corpse.
In most areas, family members wash the dead and
prepare them for internment, and only rudimentary
steps are taken to prevent the spread of communicable
disease if it is known to be present.79 According to
the WHO mortality records, worldwide, there were
10,903,977 deaths attributed to infectious and parasitic
diseases in 2002, and the majority of these deaths
occurred in areas other than the United State and Canada.80 Thus, as with many issues related to infectious
diseases, the developing world could benefit from better surveillance as well as implementation of controls
to prevent transmission related to handling of the dead.

DISCUSSION
This review of published literature demonstrates
that FSPs have a risk of exposure to bacterial and viral
pathogens as well as to prion-mediated diseases. It
reveals a lack of published studies focusing on the
implementation and effectiveness of infection control
policies for this occupational group as well as the difficulty involved in determining actual infection rates
related to workplace exposure events. Questions that
should be the focus of future studies include determining the level of employee compliance with existing
infection control policies, accessing factors that influence compliance, and evaluating the effectiveness of
existing policies in preventing exposure events and
actual infections as well as implementing better systems to determine the infection rates of the various
agents in this occupational group.
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