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Infections among health care workers have played a major
role in outbreaks of Ebola virus disease since the virus

was discovered in 1976. Available data from past outbreaks
show that the deaths of health care workers were the canary
in the coal mine signaling that an outbreak of a viral hem-
orrhagic fever had begun. The current Ebola outbreak that
is devastating West Africa is unfortunately no different. In
addition to an unprecedented number of total infections
and deaths (2473 and 1350, respectively, at the time of this
writing), this outbreak has surpassed all previous ones with
respect to the number of health care workers infected (1).
As of 11 August 2014, more than 170 health care workers
have been infected and more than 80 have died (2).

In general, exposure and infection among health care
workers typically occur before recognition of Ebola as the
cause of a patient’s illness. The nonspecific and nonpatho-
gnomonic presenting symptoms associated with Ebola, in-
cluding fever, fatigue, and diarrhea, mirror the symptoms
of more common ailments in sub-Saharan Africa, such as
typhoid fever and malaria. The difficulty in the clinical
recognition of Ebola combined with a lack of diagnostic
capabilities complicates prevention efforts. Limited sup-
plies of personal protective equipment (PPE) that prevents
nosocomial transmission, including gloves, gowns, and face
masks, in addition to inadequate training in standard pre-
cautions and poor public health care infrastructure, can
create an environment that fosters infection of health care
workers with Ebola, primarily at the start of an outbreak.

However, nosocomial transmission to health care
workers can easily be mitigated with vigilance and the in-
stitution of barrier protection. In April 1995, a nosocomial
cluster of Ebola was first identified among health care
workers who participated in exploratory laparotomy of a
laboratory worker with suspected typhoid-associated ab-
dominal perforation (3). Many of the health care workers
who participated in the procedure unknowingly contracted
Ebola from the patient and then spread the virus to their
subsequent contacts (3). In total, 80 of the 315 (25%)
persons infected during this 6-month epidemic were health
care workers (3). Transmission primarily occurred before
Ebola was recognized as the etiologic agent, and this out-
break was successfully terminated with the initiation of
barrier protection techniques.

If transmission of Ebola is effectively interrupted with
barrier protection, why are so many health care workers in
the current outbreak being infected, particularly this late in
the epidemic? Two contributing factors include an insuffi-

cient supply of PPE and a lack of emphasis on the process
of donning and doffing PPE.

The current Ebola outbreak is occurring in 3 of the
world’s poorest countries. Guinea, Liberia, and Sierra Le-
one are not only among the countries with the lowest per-
capita gross national incomes but also have among the
fewest physicians to serve their populations, with fewer
than 0.1 physician per 10 000 persons (4, 5). As a result,
the health care infrastructure is unable to sustain basic
health care needs, let alone the surge in medical need
brought on by this epidemic. The lack of sufficient PPE
thus forces health care workers to choose between provid-
ing care with a heightened risk for infection or abandoning
patients afflicted by this terrible disease. As of 16 August
2014, approximately 36 health care workers in Liberia
alone (a country with a reported total of 51 physicians)
have died of the disease and others are struggling with it
(6). The absence of sufficient PPE is a major reversible
reason underlying the recent increase in infections among
health care workers that have occurred thus far in this
Ebola epidemic.

Although PPE is effective at decreasing exposure to
infected bodily fluids among health care workers, its pres-
ence is simply not enough. Ebola is transmitted through
direct or indirect contact between bodily fluids from an
infected patient and breaks in the skin or exposed mucous
membranes of an uninfected person. The various PPE
used and advocated by Médecins Sans Frontières, the
World Health Organization, and the Centers for Disease
Control and Prevention reduces the risk for direct expo-
sure. However, even with PPE, a health care worker is still
at risk if protective clothing that is contaminated with in-
fectious bodily fluids is not removed in a manner that
prevents exposure. The physical exhaustion and emotional
fatigue that come with caring for patients infected with
Ebola may further increase the chance of an inadvertent
exposure to bodily fluids on the outside of the PPE. In
addition, the impulse to wipe away sweat in the ever-
present hot, humid environment during PPE removal may
lead to inadvertent inoculation of mucous membranes.

The treatment sites administered by Médecins Sans
Frontières have addressed this critical need by creating
both a structure and a systematic, measured process to mit-
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igate the risks associated with removal of PPE. First, a
separate exit, physically removed from the entrance, is cre-
ated to ensure that persons donning PPE do not come into
contact with PPE from exiting health care workers that
may be contaminated with bodily fluids. Second, and more
important, a dedicated person is stationed at the exit with
the sole focus of guiding the health care provider through
each step of PPE removal, regardless of how many times
the provider has been through the process. This standard
of operations ensures that the process becomes ritualized,
thereby protecting and reassuring the health care worker.

Despite its lethal nature, Ebola transmission can be
interrupted with simple interventions and by focusing on
basics. Improvement in basic health care infrastructure and
providing an adequate supply of PPE along with a ritual-
ized process for donning and doffing PPE are desperately
needed to prevent further unnecessary infection and loss
of life among the heroic health care workers who are on
the frontlines of this war. Protection of health care workers
in Ebola outbreaks does not happen by accident—it is
achieved through the provision of adequate PPE and, more
important, a focus on systems processes that enforce the
safe use and removal of PPE. The challenges and successes
in Africa should inform the discussion in the rest of the
world about reducing the risk for transmission and refocus
the conversation on the process of donning and doffing
PPE rather than simply increasing the amount of it.
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