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ABSTRACT KEYWORDS
The current Ebola epidemic in Eastern Democratic Republic of Congo (DRC) has surpassed 1 Ebola; DRC; social resistance;
700 deaths. Social resistance, a major barrier to control efforts, invites exploration of com- transmission; community

munity beliefs around Ebola and its origins. We conducted a mixed-methods study, using four engagement; epidemic
focus group discussions (FGDs) involving 20 participants, and a 19-item survey questionnaire,
administered to a nonprobability sample of 286 community members throughout the out-
break zone. FGDs and surveys were conducted between 4 and 17 August 2018. FGDs revealed
a widespread rumor early in the epidemic of two twins bewitched by their aunt after eating
her cat, who developed bleeding symptoms and triggered the epidemic. However, this myth
appeared to dissipate as the epidemic progressed and biomedical transmission became
generally accepted. In our survey, 6% of respondents endorsed supernatural origins of
Ebola. These respondents were more likely to believe that traditional medicine practitioners
can cure Ebola. Wild animals were recognized as sources of Ebola by 53% and FGD partici-
pants commented that ‘Ebola leaves the forest and hides in the hospital,’ recognizing that
zoonotic origins gave way to nosocomial transmission as the epidemic progressed. Taken
together, our findings suggest that a dynamic syncretism of mythical and biomedical under-
standing of Ebola may have shaped transmission patterns. Mythical conceptions and fear of
contagion may have fueled the ‘underground’ transmission of Ebola, as patients sought care
from traditional healers, who are ill-equipped to deal with a highly contagious biohazard. A
deeper understanding of beliefs around Ebola origins may illuminate strategies to engage
communities in control efforts.

Introduction We have previously described social resistance to
Ebola control efforts in Eastern DRC in an important
minority of community members [5,6]. In this and
previous epidemics, resistance ranges from passive
non-compliance to overt acts of aggression toward
Ebola control teams [7-12]. Because of the highly
contagious and lethal nature of the infection, resis-
tance is puzzling and invites an exploration of com-
munity beliefs that may underpin this position.
Previous authors have categorized upstream causes
of social resistance in five domains: (1) rumors; (2)
fear; (3) mistrust and lack of confidence in the autho-
rities; (4) denial of the biomedical discourse; and (5)
desire to be autonomous and avoid exogenous con-
tamination [13,14]. We probed community beliefs
around Ebola and its origins, hypothesizing that
denial of the biomedical discourse may explain ‘resis-
tant’ attitudes that minimize the infectious risks of
Ebola. We also investigated the reasons underlying
community avoidance of Ebola treatment facilities in
favor of traditional medicine.

Ebola virus disease is a frequently fatal, highly con-
tagious infection that produces explosive outbreaks
in equatorial Africa [1]. The second largest outbreak
in history is ongoing in North Kivu province in the
Democratic Republic of the Congo (DRC). Unlike past
successfully contained outbreaks in the DRC, the
current outbreak appears refractory to control efforts
[2]. Noteworthy epidemiologic observations from the
current outbreak to date include: (1) 40% of Ebola
deaths occurred outside the Ebola treatment unit
(ETU) in the home settings [3]; (2) 25% of infections
arose at local health centers [3]; and (3) 30% of
infected were children [3], thought to have con-
tracted the disease at local health centres. These
concerning features point to the propagation of the
epidemic through household and nosocomial trans-
mission, and together indicate a general reluctance
to engage with Ebola control efforts, with
a preference for local facilities and traditional healers
called ‘tradipracticiens’ [4].
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Methods
Setting

The current Ebola epidemic in the Eastern DRC has
been characterized as a ‘perfect storm’ [15] compli-
cated by weak health-care infrastructure, active secur-
ity concerns, and population displacement [16]. On
1 August 2018, the Ministry of Health of the
Democratic Republic of the Congo (DRC) declared
the country’s 10th Ebola outbreak which continues
unabated now in its twelfth month [17]. As of
20 July 2019, 2 578 cases and 1 737 deaths have
been reported [18]. Data collection was conducted
in the affected communities in North Kivu in the
midst of ongoing Ebola transmission. We focused on
the village of Mangina, where the epidemic began,
the larger centers of Béni and Butembo, where a large
number of cases occurred and community resistance
was fiercest, and the internally displaced persons (IDP)
camp at Komanda.

Focus group discussions

FGDs were conducted with key informants, including
residents of affected communities as well as health-
care providers. Each FGD was comprised of five indi-
viduals [19] and was conducted in the local languages
(Kiswahili, Kinande, and French). FGDs were audio
recorded and transcribed verbatim for later transla-
tion into English and analysis. FGD questions were
elastic, open-ended and probing, allowing partici-
pants the freedom to guide the discussion. Rounds
of FGDs were iterative, drawing on findings from pre-
vious rounds to refine and elaborate on themes of
interest, and continued until saturation of themes
[15]. For the qualitative thematic analysis, investiga-
tors read transcripts several times, noted preliminary
concepts, constructed codes by highlighting relevant
data, determined themes by collating codes across
the data set, and refined themes. Statements of parti-
cular interest and representative quotations were
used to support the qualitative conclusions.
Investigator KMC, a physician from Butembo, DRC,
conducted FGDs, transcribed the data, and inter-
preted the qualitative findings. MTH, a Canadian phy-
sician, coded the transcripts and conducted
a thematic analysis, selecting representative suppor-
tive quotations. Both investigators discussed and
reviewed the themes and quotations to ensure that
they represented the full spectrum of views expressed
during FGDs.

Survey questionnaire

We used survey questionnaires to confirm and quan-
tify views expressed in FGDs. A sample of community
members was purposively selected from affected

communities. A nonprobability sampling method
was used, as follows. Surveyors were chosen from
leaders among the medical students at the
Université Catholique du Graben, Butembo, DRC.
Medical students are trusted members of the local
community with strong literacy skills, biomedical
understanding of EVD, and tacit cultural competen-
cies. They used their social networks (including faith-
based assemblies, public gatherings such as market
days) to recruit survey participants within the urban
center of Butembo (epicenter of EVD transmission).
They also traveled to surrounding towns/cities of
Mangina (rural commune where the first EVD cases
were detected), Béni (urban hotspot of EVD transmis-
sion), and Komanda (IDP camp) to cover all geo-
graphic areas affected by the epidemic. Participants
were sought that would represent a full spectrum of
views (maximum variability sampling), including occu-
pation (agriculturalists, salaried employees, students),
education level (no formal education to secondary
and higher), as well as allopathic health-care workers
and practitioners of traditional medicine. Participants
were 18 or older.

A 19-item questionnaire was designed, based in
part on past questionnaires used in Guinea, DRC,
and Germany [20-23]. Questions from past surveys
included participant characteristics, Ebola-specific
knowledge, and attitudes toward response efforts.
We included other questions which were not included
in past surveys, based on qualitative FGD findings: an
open-ended question on Ebola origin, belief in heal-
ing abilities of traditional practitioners, and bushmeat
consumption.

Knowledge, beliefs, and attitudes with respect to
Ebola

ltems were adapted from previous questionnaires.
‘Comprehensive knowledge’ was defined as accepting
three main concepts of prevention (avoiding body
fluids, infected corpses, and adopting handwashing
as a prevention practice), and rejecting three major
misconceptions [24]. Affective response was assessed
by the question ‘Are you worried about Ebola?’ [20].
As possible markers of ‘resistant’ attitudes toward
Ebola control efforts, we asked participants if they
would: (1) bring an infected family member to an
ETU (‘no’ answer considered ‘resistant’); (2) hide an
infected family member from the authorities (‘yes’
considered resistant); and (3) accept an official burial
team to care for the body of a family member
deceased with Ebola (‘no’ considered resistant) [5].
We also included one item probing beliefs about
traditional healers and their ability to cure Ebola.

Origins of Ebola
As in a previous survey [23], we used an open-ended
unprompted question about the origins of Ebola, and



categorized responses in major groups: (1) wild ani-
mals of the forest (responses ‘monkey’ and ‘bat’ were
included in this category); (2) magical origins
(responses ‘witchcraft, ‘magic/ and ‘cat’ were
included in this category); and (3) other responses.

Practices surrounding forest animals

In order to assess one risk factor for zoonotic trans-
mission, we asked survey participants if they ate meat
from wild animals.

This structured questionnaire was administered as
an oral interview with consenting participants, in the
local language, by study staff who were from the area
and therefore had a high level of tacit cultural and
linguistic understanding.

Statistical analysis

Data analyses were performed using R (version 3.3.3,
R core team, 2017). Descriptive statistics were
expressed as number and percentage for dichoto-
mous variables and median and interquartile range
for continuous variables. To examine associations
between variables, two-tailed Pearson Chi-Square or
Fisher's exact test were used for categorical data, as
appropriate. Among related items pertaining to
knowledge and misconceptions of Ebola on the sur-
vey questionnaire, we used a latent factor analysis to
derive an index of ‘Ebola knowledge’ (Supplemental
online material).

Ethics approval

The Comité d’Ethique du Nord Kivu (Centre Hospitalier
Universitaire du Graben, Butembo, DRC) approved the
study. Participants provided verbal-informed consent
for both FGDs and survey questionnaires. Written
informed consent was waived by the Ethics Committee
because: (1) FGDs and surveys carried minimal risk to
participants; (2) participation in the FGDs and survey
constituted tacit consent; and (3) excessive contact
with participants and paperwork was discouraged (‘no-
touch’ policy) in the context of the Ebola outbreak with
potential for viral transmission by direct person-to-
person contact and/or by fomites.

Results
Focus group discussions

We began with a qualitative exploration of community
beliefs around Ebola origins and their relationship with
health-seeking behavior. Four FGDs involving a total of
20 participants (Table 1) generated rich qualitative data,
which were grouped based on the following themes:
(1) magical origins; (2) zoonotic origins; and (3) impact
of Ebola on the health-care system. We expand on each
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Table 1. Description of focus group discussion (FGD)
composition.

FGD#1 (5 participants)
Doctor

Nun and health centre nurse
Community Health Worker
Community member
Community member

FGD#2 (5 participants)
Nurse anesthetist

Member of NGO

Community Health Worker
Community member

IDP camp resident

FGD#3 (5 participants)
Doctor

Member of NGO

Community Health Worker
Community member
Morgue worker

FGD#4 (5 participants)
Doctor at Health Centre
Doctor, Vaccine Team
Doctor, Ebola Case Management
Nun and head nurse at health centre
Nurse and Ebola survivor

theme below and provide supporting representative
quotations, translated into English.

Magical origins: ‘the cat that kills people’

The origin of the Mangina epidemic, according to
local lore, took on mythical, magical proportions:

“This is the story of Ebola in Mangina, as told by the
community. At the beginning of the month of
May 2018, two twins, about thirty years old, fell sick
after eating their aunt’s cat. The aunt was angry and
bewitched them. They vomited blood and were brought
to the hospital where they died two weeks later. Five
others in the family died. The community was angry and
chased away the witch aunt.” (community member)

“Witchcraft ... See, for example, this epidemic in
Mangina, with the cat. The cat that kills people.”
(community member)

“Mangina behaves like a small village, a family. So
a rumour spreads from one corner to the next. And
we were all convinced that it was the aunt who was
very angry.” (nun and nurse)

“At the beginning, we thought this was an abnormal
disease, witchcraft, based on this story of the twins.”
(Community Health Worker, CHW)

One participant, a catholic nun and nurse, expressed
a sense of spiritual terror felt early in the epidemic:

“We were alerted [of the situation] by our sisters at
the health centre and we could sense the panic in
their souls.” (nun and nurse)

One FGD participant drew a link between superna-
tural views of causation and seeking healing from
traditional practitioners:
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“witchcraft, the devil, poison, or washing oneself with
hot water. People are convinced that the traditional
healers can cure this, as well.” (community member)

As the epidemic evolved, many community members
shifted from a supernatural to a biomedical under-
standing, perhaps related to public health messaging:

“At the beginning, | was convinced that the origin of
this disease here at our place was witchcraft but with
education, we learned that it comes from wild ani-
mals.” (CHW)

“The theory of witchcraft ... is increasingly set aside,
but some people still believe in this.” (community
member)

“witchcraft was there at the beginning, but now peo-
ple have understood” (CHW)

“l agree ... 90% of the population now are convinced
that it's a normal disease. And that you have to
protect yourself.” (NGO employee)

Still, some FGD responses suggested that supersti-
tions were not altogether discarded:

“Also, let's not forget witchcraft, evil spirits. Even if the
health care personnel don't believe in that, myself,
| think this path should not be forgotten.” (IDP)

“some members of the community still think of witch-
craft, of poisons.” (CHW)

Of note, one FGD participant, invoking supernatural
causation, linked Ebola to the ongoing violent conflict
in Eastern DRC:

“God has become angry. With all the killings in the
zone, here. The humans have become savages. This
can only make God unhappy.” (nun and nurse)

Zoonotic origins: ‘Ebola leaves the forest and
hides in the hospital’

FGD participants were aware of the potential for Ebola
virus transmission from the forest and its wild animals:

“The animals of the forest ... die of the disease in the
forest and because the community visits these forests
and handles these animals, that is the origin of the
disease.” (NGO worker)

“the reservoir is the animals of the forest.
Discouraging the community from eating these
dead animals will distance us from these epidemics.”
(doctor)”

Demonstrating an understanding of the zoonotic origin
of Ebola as well as the nosocomial transmission of the
virus in hospitals, one FGD participant remarked that:

“Ebola leaves the forest and hides in the hospital.”
(CHW)

Yet the reaction of an FGD participant from the
Bambute community, whose livelihood depends on
hunting, was emphatic:

“No, no, no. You people, each time there is something
abnormal you say that it's us. We have been eating
these animals for a long time and no one has ever
fallen sick. We have to look for the origin of this
disease elsewhere. This is our life, we live off these
animals. Saying that hunting brings Ebola, that's false.
The animals in the forest don't eat filth. Where will
they pick up Ebola?” (member of indigenous Bambute

pygmy group)

Other FGD participants depended on the trade of
bushmeat:

“Me, | sell bushmeat and that’s what allows my family
to survive.” (IDP)

“poverty sometimes drives you to eat dead animals
because you can’t find money to buy inspected
meat.” (community member)

One participant summarized the ambivalent relation-
ship with the forest as follows:

“These forests are both a treasure and a danger for us.
Ebola is there.” (anesthetist)

Impact on the health-care system: ‘there are no
more patients’

Health facilities were understood to be potential hot-
spots for Ebola transmission and were sometimes
avoided.

“Very few people come to the hospital. People are
scared of the [health] centre.” (CHW)

“Better not to go to these hospitals. If | feel sick,
| prefer to get medications at a pharmacy.” (IDP
camp resident)

“A health centre can be emptied of its patients in a few
minutes just because of a rumour.” (NGO worker)

“We had a case of a suspected Ebola death at the
health centre. The information spread like smoke and
within hours even the community around the health
centre was gripped by an extreme panic ... Calls were
coming in from everywhere.” (doctor)

Fear of Ebola changed the quality of care provided in

health facilities:

“Fear reigns there [in the health centre]. The sick are
no longer examined, out of fear of getting exposed.
And if you get sick, the probability of dying is high.”
(anesthetic nurse)

“For us, when you go to the hospital, the doctor
should touch you. With Ebola, no. Yes, they have to
protect themselves, too.” (CHW)

“A few days ago, a team on the ground received
a patient with a bad smell. The people that were



accompanying her were wearing masks. In the court-
yard of the hospital, everyone was asking why these
people were bringing us a case of Ebola in our centre.
No one had the courage to approach and still less to
register the patient. But it was just a bullet wound
that was giving off a nauseating smell, a gangrene.
Panic is there.” (anesthetic nurse)

Survey questionnaire

Having qualitatively described a broad range of com-
munity beliefs and health-seeking behavior, we next
administered a survey questionnaire to 286 participants.
Our aim was to ‘triangulate’ our FGD findings and quan-
tify the prevalence of these views in an independent
sample. Demographic characteristics of the survey
cohort are shown in Table 2. Overall, participants were
sampled across a wide geographic area, from diverse
occupational and educational backgrounds.
Knowledge and attitudes with respect to Ebola control
are shown in Table 3. Overall, 25% had a comprehensive
knowledge of Ebola. Of note, Ebola-specific knowledge
increased with educational attainment: 5.5%, 28%, and
31% of respondents with no, primary, and secondary
education, respectively (p = 0.0011). We also derived an
index of Ebola knowledge using latent factor analysis that
correlated with comprehensive knowledge and educa-
tional attainment (Supplemental online material).
Affective response (‘worried’ about Ebola) was common
(91%). One or more resistant attitudes toward control
efforts were expressed by 40%, including 16% who
responded that they would not take an infected family
member to the ETU. With respect to Ebola origins, an
open-ended, unprompted question reflected significant
uncertainty (38% responded ‘I don’t know’). Responses
are given in Table 3. Eighteen (6%) survey respondents

Table 2. Demographic characteristics of survey participants.

Characteristic n(%)
Age [yr], median (IQR) 28 (22-36)
Sex

Male 166 (58)
Female 119 (42)
Site

Mangina 136 (49)
Komanda 85 (31)
Béni 31 (11)
Butembo 16 (5.8)
Other 9 (3.2)

Educational attainment

No formal education 55 (19)
Primary 100 (35)
Secondary or higher 130 (46)
Occupation

Farmer/Herder 107 (37)
Merchant 32 (11)
Student 25 (8.7)
Government/Police/Military 18 (6.3)
Nurse/Doctor 17 (5.9)
Traditional medicine practitioner 11 (3.8)
Unemployed 45 (16)
Other 30 (11)
Internally Displaced Person 85 (31)
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Table 3. Knowledge, attitudes, and practices with respect to
Ebola.

Survey item n (%)

Knowledge and beliefs
Transmission modes

Ebola can be prevented by avoiding contact 230 (81)
with:bodily fluids of an infected person

Ebola can be prevented by avoiding contact 249 (87)
with:the corpse of someone who died of
Ebola

| wash my hands more often since the Ebola 175 (61)
outbreak began

Misconceptions

Ebola is transmitted in the ambient air 56 (20)

Ebola can be prevented by avoiding mosquito 71 (25)
bites

Ebola can be prevented by bathing in hot and 49 (17)
salty water

Ebola comprehensive knowledge® 65 (25)

What is the origin of Ebola? (open ended
question)

Wild animals from forest, monkeys, bats 152 (53)

Witchcraft, magic, cat 18 (6.3)

Hygiene 7 (24)

Mosquito 1(<1)

Political fabrication 1(<1)

| don't know 108 (38)

Can traditional healers cure Ebola?

Yes 49 (17)

No 196 (69)

| don't know 41 (14)

Attitudes

Affective response: worried about Ebola 256 (91)

Resistance to control efforts

Would not bring infected family member to 45 (16)
ETU

Would hide infected family member from 56 (20)
authorities

Would not permit official team to bury 30 (11)
infected deceased family member

One or more resistant attitudes 120 (40)

Practices

Do you eat meat from wild animals?

Yes 112 (39)

No 172 (61)

®Comprehensive knowledge was defined as correctly identifying three
main modes of avoiding Ebola transmission (avoiding infected body
fluids, avoiding infected corpses, washing hands) and correctly reject-
ing three misconceptions (transmitted in ambient air, by mosquitos,
cured with warm salt baths) [24].

referred to supernatural causes of Ebola: ‘witchcraft,
‘magic,’ ‘sorcerer cat,’ ‘cat’ (see qualitative FGD results
for further details on the widespread rumor of ‘the cat
that kills people’). These participants still endorsed bio-
medical explanations of Ebola transmission (15/18 (83%)
and 14/18 (78%) recognized that body fluids and corpses
could transmit Ebola, respectively) in proportions statisti-
cally similar to other survey respondents (p > 0.05 for
both comparisons). On the other hand, participants who
invoked supernatural origins of Ebola were more likely to
believe that traditional healers could cure Ebola (7/18
(39%) versus 42/268 (16%), p = 0.027). Our survey also
included 11 self-identified traditional healers (8 (73%)
male, median (IQR) age 29 (23-37) years). Their demo-
graphics, biomedical knowledge of Ebola, beliefs about
Ebola origins, and attitudes were not statistically different
from other survey respondents. Of note, 6/11 (55%) of
traditional healers compared to 43/275 (16%) other
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survey respondents answered that traditional healers
could cure Ebola (p = 0.0032).

Wild animals of the forest were recognized as
sources of Ebola by 53% (Table 3). Bushmeat con-
sumption was acknowledged by 39%, was similar
between semi-urban (Butembo and Beni) and rural
(Mangina) locations, and similar between IDPs and
non-IDPs (p > 0.05 for both comparisons). Of note,
knowledge of zoonotic transmission was similar in
bush meat consumers and non-bush meat consumers
(58% vs 48%, p = 0.13).

Discussion

Community beliefs around Ebola origins in Eastern
DRC included supernatural (‘the cat that kills people’)
and biomedical (zoonotic) explanations. These under-
lying beliefs appeared to influence health-seeking
behavior; for example, individuals holding metaphysi-
cal beliefs around Ebola were more likely to trust in
traditional healers, whose practices may spread the
infection. As this illustrates, social resistance may have
some roots in alternative paradigms of disease causa-
tion. A deeper understanding of these views may
illuminate a path to improve community cooperation
with biomedically informed control efforts.

Notable differences were seen between our study and
past published surveys using identical questionnaire
items. Knowledge of Ebola transmission was lower: 81%
understood transmission from infected body fluids, com-
pared to 87% in Sierra Leone [23] and 92% in Guinea [21].
Resistant attitudes were more prevalent: unwillingness to
send a family member suspected of being infected with
Ebola to an ETU (16% versus <9% in Guinea [21]) and
intention to hide family member from health authorities
(20% versus 4% in Guinea [21]). Beliefs about superna-
tural causation were more common: 6% and 53% of
respondents cited supernatural origins and wild animals,
respectively, as the origin of the Ebola outbreak, com-
pared to 1% and 74% in Sierra Leone in 2014 [23].

Previous authors have examined proximal causes of
social resistance, such as rumors, fear, mistrust, lack of
confidence in the authorities, denial of the biomedical
discourse, and the desire to be autonomous and avoid
exogenous contamination [13,14]. Our findings are
broadly consistent with these explanatory factors.
Rumors and denial of the biomedical discourse are
reflected in the mythical account of the epidemic’s ori-
gins in Mangina. Mistrust and lack of confidence in
public health authorities were suggested by attitudes
measured in the survey questionnaire (e.g., 20% would
hide an infected family member from the authorities,
Table 3). Fear (e.g., 91% worried about Ebola, Table 3)
and the desire to avoid contamination (‘Ebola leaves the
forest and hides in the hospital’) also emerged as
themes in FGDs and survey questionnaires.

Beliefs in supernatural causation could conceivably
interact with Ebola control efforts in several ways.
People who favor metaphysical explanations and
reject biomedical models of disease may have lower
knowledge of Ebola transmission routes, may have
a fatalistic attitude and lower sense of self-efficacy,
may not adopt personal prevention measures against
microbial transmission, may prefer traditional healers
to allopathic health systems and authorities, and/or
may prioritize cultural or spiritual rites surrounding
the dead and dying over biological control. Colorful
accounts of the Ebola origin invoking witchcraft arose
in FGDs and suggested that beliefs in supernatural
causes were common, especially at the beginning of
the epidemic. However, quantitative survey results
found that few (6%) of respondents cited supernatural
origins (e.g., witchcraft, cat) of Ebola in an
unprompted question; instead, the majority of
respondents cited biological causes (e.g., zoonotic
origins). Even those who held supernatural views of
Ebola causation were not statistically different from
other survey respondents in terms of knowledge, atti-
tudes, prevention practices, or intention to access the
ETU or hospital for care of suspected Ebola cases. Our
findings are consistent with ‘medical syncretism’
described in other infectious diseases [25,26]: pre-
existing logics can coexist rather than compete with
biomedical knowledge.

Medical syncretism has explanatory power in the
current Ebola epidemic and can be compared and
contrasted with a parallel example: malaria in
Tanzania [25]. Investigators illustrated how biomedical
knowledge of malaria interdigitated with traditional
notions of witchcraft, resulting in syncretic disease
models: (1) witches can cause a disease that ‘looks
like' malaria; or (2) witches could interfere with ‘nor-
mal’ malaria, making the parasites undetectable by
hospital diagnostics [25]. Nonetheless, informants pro-
foundly believed that malaria is curable by Western
medicine, and consulted a traditional healer only after
one or more visits to the hospital failed to treat the
illness [25]. Thus, an interpretation of malaria as witch-
craft became probable if the biomedical treatment
did not produce the expected outcomes [25]. In con-
trast to malaria, for which biomedical treatment is
rapidly curative, Ebola has no specific therapy and is
frequently fatal despite supportive treatment in
Western-style ETUs. In this context, shifting views (‘at
the beginning, we thought this was an abnormal
disease, witchcraft’ to ‘90% of the population now
are convinced that it is a normal disease’) may indi-
cate that biomedical explanations were convincing,
but did not entirely supplant mythical conceptions
('let us not forget witchcraft, evil spirits. Even if the
health-care personnel do not believe in that, myself,
| think this path should not be forgotten’). However,
biomedicine for Ebola offers less pragmatic value than



for malaria; this may divert health-seeking behavior
from Western-styled facilities (16% in our survey
would not bring and infected family member to the
ETU and 20% would hide a family member from the
authorities) to practitioners of traditional medicine.
When competing logics interact (syncretism), compli-
ance with biomedical control efforts may be influ-
enced as much by the pragmatic curative value of
biomedicine as the ‘science’ behind the message.
This may suggest strategies to engage with commu-
nities facing an Ebola epidemic: providing information
and dispelling myths is not sufficient [27]; the equal
emphasis should be placed on building trust and
ongoing dialogue to address syncretic belief systems.

Traditional medicine, incorporating local traditions
and beliefs, remains a dominant form of primary health
care in many African settings, where modern health-care
facilities are either sparsely located or non-existent
[28,29]. In the current Ebola outbreak, the nosocomial
transmission has been linked to visits to ‘tradipracticiens’
[4]. Previously described traditional practices conducive
to Ebola transmission include the application of warm salt
baths [30], or even making skin incisions and rubbing
herbal medicine in [31]. Traditional healers may be called
upon to attend to severely sick patients without proper
protective equipment and may contract the disease
themselves and/or transmit it to other patients [31].
Similar to a previous report, in which traditional and
spiritual healers claimed to have the ability to cure
Ebola [30], 55% of traditional healers that participated in
our survey questionnaire believed they could cure Ebola.
This view was held by 17% of survey respondents overall
and was statistically associated with belief in supernatural
causation of the disease. Engagement and education of
traditional practitioners may be a useful approach to
enhance current control efforts [31].

To date, 10 Ebola outbreaks have been described in
the equatorial forests of the DRC, more than in any other
country. A natural zoonotic reservoir of Ebolavirus is the
fruit bat [32], and contact with infected animals includ-
ing bats, duiker antelopes, and nonhuman primates
played a role in previous Ebola outbreaks [33]. In our
survey, 53% of respondents identified forest animals as
the origin of Ebola. However, after initial spillover of
Ebolavirus from an animal source, most Ebola epidemics
are driven by human-to-human transmission [34,35].
The lush forest of Eastern DRC is inhabited by a local
indigenous pygmy group, the Bambute, whose liveli-
hood depends on hunting forest game. In addition,
some community members including IDPs, trade in
bushmeat. Overall, 39% of survey respondents in our
study consumed bushmeat (Table 3). In our FGDs, we
explored the views of communities living in close proxi-
mity to the equatorial jungle with respect to forest
origins of Ebolavirus. As noted in a previous ‘bushmeat
ban’ in West Africa, messaging which stressed the health
risk posed by wild meat contradicted the experiences of
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target publics such as the Bambute, who consume wild
meat without incident [12]. This epistemic dissonance
[12] may undercut confidence in public health messa-
ging which places undue emphasis on transmission
modes no longer relevant in a generalized epidemic.

Our study is subject to several limitations. Survey
questionnaire items were adapted from prior studies,
allowing direct comparison with past studies [20-23];
however, the instrument has not been formally validated
in the DRC. Translation of survey questionnaires and FGD
transcripts may have resulted in the loss of some
nuanced meanings. Because of the need to conduct
the survey in the throes of an epidemic, comprehension
of survey questions in French or other languages was
not evaluated. Social desirability bias may have influ-
enced some participants’ responses, which tended to
align with public health messaging. Finally, for survey
questionnaires, we used a nonprobability sample purpo-
sively drawn from the area of the outbreak, rather than
a random, regionally representative sample.

In summary, an exploration of community beliefs
about Ebola revealed a folktale of legendary proportions
about the cat, the witch aunt, and the cursed twins. The
direct influence of this narrative on community beha-
viors is not clear but suggests a prevalent worldview
that may not be wholly supplanted by biomedical mod-
els of disease. In our surveys, belief in supernatural
causation was associated with trust in traditional hea-
lers, a group that has been epidemiologically linked to
nosocomial Ebola transmission. On the other hand,
FGDs suggested that supernatural views of causation
diminished with the progression of the epidemic and
only 6% of survey participants endorsed supernatural
origins of Ebola (compared to 53% who recognized its
zoonotic origin), suggesting that traditional beliefs can
co-exist with biomedical knowledge and prevention
practices. Finally, our data give voice to local community
perspectives, too frequently neglected in the discourse
on social resistance to Ebola control efforts.
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