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the country’s 10" — is centered in North Kivu, a region affected by long-running armed conflict.
As of September 15 2019, 3129 cases have been reported as well as 2096 deaths, giving an esti-
mated case fatality ratio of approximately 67% [1].

The current Ebola virus disease (EVD) outbreak in the Democratic Republic of the Congo (DRC) —

North Kivu presents a particularly challenging context for outbreak control. Conflict and population dis-
placement are well-known to facilitate disease transmission and inhibit humanitarian response efforts [2].
Estimates suggest that approximately 319,000 people were displaced from North Kivu and Ituri by vio-
lence during January - February 2018 [3], and although displacement data are not systematically avail-
able, conflict-induced forced migration has continued. Ongoing insecurity across the outbreak area threat-
ens the ability of health workers to investigate cases, trace contacts, deliver care, and administer vaccines.

The World Health Organization (WHO) has stated [4] that health workers in the affected area are regu-
larly accompanied by armed Civil Protection escorts when deployed to “red zones” designated as high
security risk, particularly when they are searching for unidentified case contacts. It is essential that health
workers be adequately protected. However, the blending of military and health deployments can raise
hazards to medical personnel [5], particularly if health workers are perceived to have lost impartiality.

Given the history of violence perpetrated against civilian populations in North Kivu by armed groups,
including elements of the armed forces [6], there are tensions between the gov-
ernment and civilian populations, and as a result, potential risks to co-deploy-
ments. These tensions are not unique to North Kivu. Benton [7] notes that mil-
itary involvement in outbreak response can — regardless of intent — signal the
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ers and high levels of vaccine communities to interpret a military presence in coercive terms is potentially great-
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Early on, there were also signals of misinformation circulating in the community, for ex-
ample that the military and health workers were spreading the outbreak. Initial prevalence
appears to have been low, but such narratives should be monitored over time, so that
the outbreak response can track and react to potentially hazardous misinformation.

Unfortunately, there are limited data on public perceptions of the outbreak and sentiment towards health
workers and the military within conflict-affected areas of the DRC (although recent research has started
to address these issues [8]). To gather data on public trust and perceptions towards health workers and
other responders, we initiated a survey within two weeks of the official declaration of the outbreak on
August 1st, 2018. [9]
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Survey respondents were selected via simple random sampling from a panel of potential respondents
across the Orange and Vodacom Networks in North Kivu, who had earlier agreed to participate in sur-
veys through the GeoPoll platform. The GeoPoll panel was constructed from lists of cell phone subscrib-
ers in North Kivu provided by mobile phone operators and is updated on a quarterly basis; the panel for
North Kivu consists of approximately 1 180000 potential respondents.

We used an SMS survey for two reasons: first, in-person surveys (particularly those in conflict-affected
areas) generally have some margin of start-up time given the need to train and deploy enumerators, and
we aimed to generate survey data as close to the onset of the outbreak as possible. Second, while SMS
surveys have limitations which should be borne in mind (discussed below), they allow for inexpensive,
safe enumeration of a wide geographic area, potentially reaching populations that are difficult to access

amidst unstable conditions.

The survey collected data on awareness of the outbreak, local be-
liefs regarding the cause of Ebola’s spread within North Kivu, trust
in health workers, and willingness to be vaccinated. The survey
also collected demographic data (gender, age) as well as the re-
spondent’s report of their geographic location, and used iterative
proportional fitting to generate survey weights by province based
on gender, age group, and geographic region that mirror the de-
mographics of the province (for more information on the survey;,
questionnaire and weighting, see Appendices S1 and S2 in Online
Supplementary Document) [10]. 658 respondents completed the
survey between August 17th and September 11th. Descriptive sta-
tistics reported below were estimated from demographically
weighted responses.

We found a high level of awareness of the current outbreak across
North Kivu, with 92% (95% confidence interval CI=89%-95%)
of respondents reporting that they were aware. 83% (95%
CI=80%-87%) of respondents in North Kivu indicate trusting
health workers, and 85% (95% Cl=82%-89%) stated willingness
to receive a vaccine against Ebola virus. The estimates of public
awareness of the outbreak are similar to estimates produced by
Vinck et al. in a population survey conducted between September
1 and 16, which found 100 percent awareness among respondents.
However, estimates of trust in health workers and willingness to
take the Ebola vaccine by Vinck et al. were substantially lower at
61.5 percent and 63.3 percent, respectively (Table 1) [8].

Differences in geographical coverage are likely to explain some of
the differences in estimates, as the Vinck et a. study enumerated
urban households in Beni and Butembo, while ours covered a
Photo: Health worker recording the temperature of people broader geographic area. Generally speaking, trust in cities in the
entering the Ebola Coordination Center in Goma, DRC region is higher than in rural areas (see for example survey esti-

from the collection of Irene L. Stephan, used with . .
(rom the collection of Irene L. Stephan, used wit mates for DRC published by Vinck and others at http://www.
permission).
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Table 1. Public knowledge and attitudes regarding Ebola virus and responders, percent of population
(95% confidence intervals)

Region™
ToraL

Goma (extended) Grand nord Petit nord
Perceptions of how Ebola virus is spread:
Perceived transmission route:
Bats 11 (8-13) 10 (6-13) 12 (7-18) 11 (5-17) wn
Bushmeat 32 (28-36) 32 (27-38) 32 (25-40) 27 (19-36) =
Equateur outbreak 14 (14-17) 15 (11-19) 11 (6-16) 16 (9-23) Z
Health workers 2 (1-3) 2 (0-3) 2 (0-9) 4 (0-8) g
Infected people 26 (22-30) 27 (22-32) 23 (16-30) 20 (13-28) ;
FARDC 2 (1-3) 2 (0-3) 1 (0-2) 5(1-9) E
Witcheraft 2 (1-3) 2 (0-3) 3 (0-5) 5 (1-10) >
Other 12 (9-15) 11 (7-14) 17 (11-23) 11 (5-17)
Trust in health workers and willingness to take an Ebola vaccine:
Trust health workers 83 (80-87) 82 (77-86) 89 (83-94) 86 (79-93)
Willing to take vaccine 85 (82-89) 84 (80-89) 89 (84-94) 84 (77-91)
N 658 366 166 126

FARDC — Armed Forces of the Democratic Republic of the Congo
* Goma (extended) includes the Goma municipal area as well as the neighboring territory of Nyiragongo. Grand nord includes the
territories Beni, Butembo, Lubero, and Oicha. Petit nord includes the remaining territories of Masisi, Rutshuru, and Walikale.

peacebuildingdata.org/). It is also possible that the mobile phone survey produced a sample with higher
levels of education and income than the Vinck et al. household survey. And indeed, in the Vinck et al.
data, trust in health workers and vaccine acceptance are correlated with education. For example, 56% of
respondents with incomplete primary education reported trusting health workers, compared to 67.1%
among those with completed secondary education; 56.9% of respondents with incomplete primary ed-
ucation reported willingness to take a vaccine against Ebola, compared to 70.9% of respondents with
complete secondary education [11].

Similar to prior evidence from Sierra Leone [12], we find that the population in North Kivu views con-
suming bushmeat as a primary vector for the spread of Ebola (21%, 95% CI=28%-36%), followed by
contact with infected people (26%, 95% CI=22%-30%). We also found evidence that a small proportion
of the population believes that the Ebola virus is being spread by the Armed Forces of the DRC (the
FARDC) (2%, 95% Cl=1%-3%), and by health workers (2%, 95% Cl=1%-3%). When we spatially dis-
aggregated the data to the sub-regional level, we found indications that such beliefs may be distributed
unevenly across localities.

Sub-regional estimates are less precise than provincial estimates, owing to sample size limitations, but
suggest potentially important spatial variation in public knowledge and attitudes. Beliefs about the Con-
golese military spreading Ebola appear to be highest in Petit nord (5%, 95% Cl=1%-9%), an area that
has seen intense conflict and violence against civilian populations. Estimates of public belief that health
workers are spreading the virus were also highest in Petit nord (4%, 95% CI=0%-8%). These estimates
should be interpreted with caution, due to overlapping confidence intervals across the sub-regions, but
indicate that public knowledge and attitudes in Petit nord and beyond warrant further investigation to
inform risk assessments to surveillance and vaccination teams. More generally, in an area with complex
localized violence and political instability like North Kivu, public knowledge and attitudes should be as-
sessed at the sub-regional level.

It should be noted that collecting data via SMS messaging necessarily means that segments of the popu-
lation with little or no literacy will be excluded. It is possible that exposure to (and belief in) outbreak-re-
lated rumors and misinformation could vary by education level and therefore bias the estimates we dis-
cuss here, though a prior multi-country study of rumors in conflict areas found no consistent relationship
between education level and belief in rumors [13].

While there is a growing body of evidence on public knowledge, attitudes and practices with respect to
Ebola virus [12], there is limited data on areas like North Kivu, which are affected by ongoing violence
and deep distrust towards government institutions. Because Ebola’s estimated ecological niche includes
a number of countries and sub-regions affected by long-running violence and public mistrust of govern-
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ment [14], it is important to develop evidence to support an effective and safe public health response,
and carefully calibrate strategies to protect health workers so as to limit the risk of exacerbating tensions.

Since we conducted our survey, the North Kivu outbreak has continued unabated, driven by a steady case
count, challenges working within affected communities to trace and treat contacts, and sporadic but se-
rious violence against treatment centers and health workers.

The relatively small sample size means that the geographically-disaggregated estimates we discuss here
come with uncertainty, particularly for low-prevalence beliefs like military forces spreading Ebola.
Nonetheless, beliefs regarding emergency responders in a conflict-affected area like North Kivu have
direct implications for the tenor of community engagement with health workers, as well as their secu-
rity and their effectiveness in outbreak surveillance and containment, and we believe warrant further
investigation.

Timely data on public knowledge, attitudes and beliefs can help inform resource and deployment de-
cisions, shed light on the benefits and potential risks of deployment to particular localities, and inform
decisions to engage military forces to provide operational security. More granular information on lo-
calized beliefs can potentially help mitigate risk to health workers, and identify potential consequenc-
es of security strategies like military accompaniment. In addition, longitudinal data on public percep-
tions may be useful in mapping changing awareness, the impact of risk communication campaigns,
and shifting patterns of trust in health and security personnel, as the epidemic and public health re-
sponse unfold.
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