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Abstract. Health-care workers (HCWs) will require Ebola virus vaccine (EVV) when it is introduced because of
the high risk of exposure to the disease. Evaluations of factors that facilitate or limit vaccine uptake are critical for a
successful vaccine program. Nigerian HCWs were interviewed to evaluate their knowledge, levels of acceptance, deter-
minants of acceptance, and willingness to pay for EVV. The significance level was set at P ≤ 0.05. None of the 193 par-
ticipating HCWs had correct knowledge of EVV; 34.7% (67/193) of workers thought that EVV was an extract of the
serum of Ebola virus patients. About 77.3% (51/66) of workers in a region that reported Ebola cases (Lagos) were
willing to be vaccinated, compared with 4.7% (3/61) in Enugu and 13.6% (9/66) in Abia (P = 0.0001). After health
education, the proportion of HCWs willing to receive EVV increased (P = 0.006) except for doctors (P < 0.1). The
percentage of HCWs willing to pay for EVV was 86.4%, 72.1%, and 59% in Lagos, Enugu, and Abia, respectively.
The workers had fears about EVV based on nonfactual assumptions. Therefore, the EVV introduction strategy should
include a strong awareness campaign with adequate explanation about the content of EVV.

INTRODUCTION

At the beginning of November 2015, when the World
Health Organization (WHO; Geneva, Switzerland) declared
an end to the 2014 outbreak of Ebola virus disease (EVD)
in west African countries, 11,316 deaths had occurred includ-
ing more than 500 health-care workers (HCWs).1 Thus,
HCWs are a high-risk group for exposure to EVD. To date,
the only effective control strategy is the use of strict sanitary
control measures, but this strategy has often been difficult
to implement in low-income countries. Therefore, the WHO
has escalated efforts to encourage pharmaceutical companies
to develop effective drugs and vaccines against EVD. The
recent Ebola epidemic was possibly the last outbreak in which
the only available tools to control the spread were sanitation,
isolation, and quarantine.2

The WHO recently announced that the results of an interim
analysis of phase III efficacy trials of Ebola virus vaccine
(EVV) showed that it was highly effective against Ebola virus.3

The EVV when approved for public use, will be administered
to HCWs among others.
The acceptability of EVV among HCWs cannot be pre-

dicted, as reflected by the reports of previous studies on the
acceptance of new vaccines among HCWs that showed a
wide range of acceptance ranging from 10.3% to 90.0%,4–7

and the challenges of an EVV trial in Ghana.8 If any form of
misconception about EVV among HCWs is not identified
and promptly addressed, there may be a negative influence
on the populace because the public look to HCWs for infor-
mation and approval of any new health innovation.9

Unlike most other vaccines, the candidates of EVV have
three peculiarities. First, it is a viral vector–based recom-
binant vaccine10,11; the first of its kind and different from
previous vaccines, which are either killed virus12 or live

attenuated virus.13 Second, the administration is not age
based, which means that an entire population should receive
the vaccine, irrespective of age. This latter attribute under-
scores the need for broad acceptance across all society. Third,
HCWs are the recipients and the vaccinators of EVV; there-
fore, their acceptance of the vaccine will have a significant
impact on an EVV program.
The extent of HCWs’ knowledge of EVV was unknown,

and among other factors, the knowledge of a vaccine is impor-
tant in the model for the assessment of vaccine hesitancy
developed by the Strategic Advisory Group of Experts Work-
ing Group (SAGE WG) for the WHO.14,15 Previous studies
have focused on parental perceptions of vaccines.9,16,17 To the
best of our knowledge, there were no published studies regard-
ing the acceptability of EVV among HCWs when this study
was conducted. This study aimed to determine HCWs’ percep-
tions of EVV, their willingness to be vaccinated, and other
determinants that could either mitigate or facilitate an optimal
strategic introduction of the vaccine. The findings of this study
could be useful in the development of a strategic plan for the
successful implementation of EVV introduction program.

MATERIALS AND METHODS

Ethical considerations. The Health Research Ethics Com-
mittee of the University of Nigeria Teaching Hospital, Enugu
(Nigeria), gave its approval before the study was commenced.
The Lagos State Health Services Commission (Lagos, Nigeria)
also gave approval before the study was conducted in Lagos.
An information sheet explaining the aims of the study was
distributed to the participants before the study. Individuals
who agreed to participate gave written consent before the
interviews commenced.
Study area. The study was conducted in three states, Abia

and Enugu states in southeast Nigeria, and Lagos State in
southwest Nigeria. By October 2014, when the WHO certified
Nigeria to be Ebola virus free, 19 of the 20 EVD cases that had
been reported, and seven of eight EVD-related deaths had
occurred in Lagos. There were no EVD cases or EVD-related
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deaths reported in the states of Abia and Enugu. A purposive
sampling method was used to select Lagos State in the
southwest geopolitical region of Nigeria because this state
had reported the highest number of EVD cases and deaths.
One EVD case and death was also reported in Rivers State
in south-south Nigeria. The states of Abia and Enugu
were randomly selected from a pool of five states: Abia,
Anambra, Enugu, Ebonyi, and Imo in the southeast geopo-
litical region of Nigeria. The southeast geopolitical region is
the only geopolitical region between the southwest and
south-south regions (the two geopolitical regions that had
reported EVD cases and deaths). There are direct transport
links by air and by road between Lagos and Enugu states,
but only one direct road transport link between Lagos and
Abia states. The study was conducted in the major cities of
the three states: Umuahia in Abia State, Enugu city in Enugu
State, and the Isale-Eko District of Lagos State. Each of these
sites has three levels of health-care delivery: primary, second-
ary, and tertiary.
According to a national census in 2009, Abia, Enugu, and

Lagos states had populations of 2,833,999, 3,257,298, and
15,000,000 individuals, respectively.18 Lagos State has a good
mixture of people from the various ethnicities and religions
in Nigeria, whereas Abia and Enugu states have people who
are predominantly the Ibo tribe and primarily Christians.
Study design. This study was a descriptive qualitative cross-

sectional study. HCWs were randomly selected from a tertiary
institution in Enugu State, a secondary institution in Lagos
State, and secondary and tertiary institutions in Abia State.
HCWs eligible to participate in the study were those who,
by the nature of their work, come into close contact with
patients, or specimens or materials used in their treatment,
as well as pharmacists, who do not have any direct contact
with patients (except through patient folders and at times
during their ward reviews).
Recruitment of participants for the focus group discussion. The

participants included doctors, nurses, pharmacists, laboratory
scientists, laundry workers, physiotherapists, medical record
officers, drivers, security staff, and hospital assistants (e.g.,
cleaners). All eligible HCWs identified and selected through
random sampling for the focus group discussion (FGD) were
informed of the area of the study. Information sheets were
provided for them to study for a few minutes before the
commencement of the interviews. Five FGDs were con-
ducted in each state. The FGDs targeted HCWs who were
not the head of their individual departments. The FGDs
involved many HCWs per session to allow for an opportu-
nity to get opinions from many participants.
Identification of participants for the in-depth interviews.A list

of all departments in three selected hospitals in each state was
used to form a frame of random numbers; seven heads of
department were randomly selected in Lagos State and five
heads of department each were randomly selected in Enugu
and Abia states, respectively. In-depth interviews (IDIs) were
conducted for the heads of departments. Because there were
few heads for different departments, it was impractical to
organize them for a FGD. Their individual opinions were
instead obtained through the IDIs. However, the same inter-
viewer’s guide was used for both IDIs and FGDs.
Data collection in the study. A sociologist reviewed the

guides used for FGD and IDI. The guides were designed to
obtain information on HCWs’ knowledge of EVV, their will-

ingness to accept EVV pre- and posthealth education about
EVV, and their suggestions on how acceptance of EVV
could be improved. A descriptive summary of the EVV was
provided in an interactive manner to the respondents after
they had given their responses about their knowledge of
EVV and their willingness to accept the vaccine.

The information given was as follows: The EVV will
be a viral-vector-based recombinant vaccine in which
genes encoding protein of Ebola virus will be
embedded within the gene sequence of another virus
(not Ebola virus): recombinant replication-deficient
adenovirus (cAd) or attenuated vesicular stomatitis
viruses (VSVs), which are known to cause no serious
side effects or disease in humans.10

The Ebola virus genes encode proteins component
which the immune system can recognize but which do
not cause disease.

The participants were allowed to ask questions and any
ambiguity was explained to them. Efforts were made to
ensure that they all understood the description of EVV.
After education about the EVV, the participants’ willingness
to accept vaccination with EVV was reevaluated.
FGDs and IDIs. In total, 15 FGDs were conducted, five in

each state. The study was conducted from February 2015 to
July 2015. Each group comprised nine to15 participants. Sex
balance was ensured in the recruitment of participants for the
FGDs. Each FGD lasted between 55 and 70 minutes. Light
refreshment was given to the respondents after the discussions.
The IDIs were to elicit the opinion of the stakeholders on

issues concerning EVV. A total of 17 IDIs were conducted.
With the consent of the interviewees and FGD participants,

the interviews and FGDs were recorded. The audio recordings
of interviews and discussion were transcribed verbatim into
Microsoft Word documents (Microsoft, Redmond, WA) for
analysis. To ensure transcription quality, all transcriptions were
independently checked against the original audio recordings.
Data analysis. The study used deductive and inductive

approaches for qualitative data analysis to ensure that the
analysis fully captured the themes in the conceptual frame-
work, and any themes outside the conceptual framework that
emerged as important during the qualitative data collection
and analysis. Other issues that were not anticipated during
the research design were explored in depth as they arose
during the qualitative data analysis. Thematic analysis was
used to identify additional key issues that emerged from the
data. These were used to develop the parent nodes and child
nodes. The codes were entered into Nvivo software (QSR
International, Melbourne, Australia) for the analysis. On the
basis of the model developed by the SAGE WG for
assessing the determinants of vaccine hesitancy,14 this study
used three arms: 1) contextual influences, 2) individual/social
group influences, and 3) vaccine and vaccination-specific
issues. Of these arms, the contextual influences and individual/
social group influences evaluate more of an individual’s
previous experiences with a particular vaccine or vacci-
nation program. The only arm that has domains that can
be assessed for a vaccine yet to be introduced is the vac-
cine and vaccination-specific issues arm. This vaccine and
vaccination-specific issues arm can be assessed under nine
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subdomains: 1) risk/benefit (i.e., scientific basis), 2) vaccina-
tion schedule, 3) mode of administration, 4) mode of deliv-
ery, 5) introduction of a new vaccine or new formulation,
6) reliability of vaccine supply, 7) role of health-care profes-
sionals, 8) costs, and 9) tailoring vaccines/vaccination to
needs. These subdomains can be grouped under three broad
domains: confidence, complacency, and convenience.14 Some
of the responses were organized under thematic areas that
were related to some of the subdomains of the vaccine and
vaccination-specific arm. All costs were estimated in Nigerian
naira and converted to U.S. dollars (USDs) at the 2015
exchange rate. The discrepancies in the cost structure and
purchasing power of the Nigerian naira and USD were
adjusted using purchasing power parity.

RESULTS

Population characteristics. A total of 193 HCWs partici-
pated in the 15 FGDs and 17 IDIs; 32.6% (63/193) were
male and 67.4% (130/193) were female. Their mean age was
37.7 years with a range of 24–65 years (Table 1).
HCWs’ knowledge about EVV. The response of the par-

ticipants to the question, “what do you think is contained in
EVV?” revealed that their knowledge about EVV was defi-
cient and inaccurate. None (0/193, 0.0%) of the participants
knew the correct content of the EVV. Most (126/193, 65.3%)
participants had no clue about the content of the vaccine,
whereas the remaining (67/193, 34.7%) participants responded,
EVV is obtained from the serum of persons infected by Ebola
virus. No one mentioned that EVV was a viral vector–based
vaccine. There were diverse incorrect descriptions of the
vaccine. Prominent among the responses were the following:

I have a faint idea. I think it is something from people
that survived the virus. (A doctor in Abia State)

The vaccine is probably an antibody taken from a
patient that recovered from the virus, to offer some
kinds of immunity against infection. (A doctor in
Enugu State)

I heard the news that they are trying to develop a vac-
cine from the serum of victims of Ebola virus disease.
(A head nurse in Enugu)

The vaccine was only tried on mice, not on humans or
monkeys. I wonder whether it will be compatible with
humans since it wasn’t tried on humans and it is an
extract from Ebola patients injected into you to stimu-
late the antibodies. So it could be very risky because
it could turn out to be deadly. (A physiotherapist
in Enugu)

It is an inactive vaccine because it was antibodies gen-
erated from probably somebody that was infected and
got healed of the infection, which was used to make
the vaccine. (A doctor in Lagos)

Acceptance of vaccination with EVV. Acceptance before
health education on EVV. There were regional variations in
the proportion of the participants who were willing to accept
the vaccine. Most (51/66, 77.3%) participants from Lagos
(the region that reported EVD cases during the outbreak)
were willing to accept the vaccine, compared with 3/61 (4.7%)
of participants from Enugu State and 9/66 (13.6%) from Abia
State (two regions that did not report any EVD cases). The
observed difference was statistically significant (P = 0.0001;
Table 2). Some of the responses to the question, “If there is a
vaccine approved for Ebola virus prevention, will you be will-
ing to accept vaccination?” were the following:

I don’t think people are ready to receive that vaccine
now. (A head of department in Enugu)

I don’t know who will want to be a guinea pig.
(A nurse in Lagos)

In my opinion, irrespective of who brings the vaccine,
I need to observe somebody who has taken the vac-
cine for some months, or even years. If they do not
develop any negative reaction; and after they are exposed

TABLE 1
Sociodemographic characteristics of the respondents

Variables Isale-Eko (Lagos) N = 66 (%) Enugu (Enugu) N = 61 (%) Umuahia (Abia) N = 66 (%)

Locality
Total participants (N = 193) 66 (34.2) 61 (31.6) 66 (34.2)

Age
Mean (SD) 36.3 (5.44) 31.1 (4.65) 38.8 (7.83)
Range 26–65 24–45 28–56

Gender
Male 21 (31.8) 27 (44.8) 15 (22.7)
Female 45 (68.2) 34 (55.2) 51 (77.3)

Designation
Doctors 22 (33.3) 19 (31.2) 31 (47.0)
Nurses 18 (27.3) 20 (32.8) 13 (19.7)
Physiotherapists 6 (9.1) 18 (29.5) 12 (18.2)
Laboratory scientists 3 (4.5) 2 (3.3) 3 (4.5)
Pharmacists 3 (4.5) 1 (1.6) 0
Others 14 (21.2) 1 (1.6) 7 (10.6)

Years of practice
Mean (SD), years 11.85 (9.45) 5.25 (5.12) 12.17 (8.55)
Range 2.5 months–35 years 1 month–24 years 2 months–34 years
SD = standard deviation.
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to Ebola virus, they are not infected, I may then consider
the vaccine. (A physiotherapist in Enugu)

Because Ebola virus disease had killed a lot of people,
we need to be sure that those who received the vaccine
did not develop serious side effects which will be traced
back to the vaccine the person took. (A doctor in Abia)

HCWs who said they would accept being vaccinated with
EVV when it is introduced were of the following opinion:

I will accept it, once it has gone through trial and is
approved. (A pharmacist in Lagos)

If the vaccine is a drastically attenuated strain of the
virus, with no possibility of causing symptoms of Ebola
virus disease, I really don’t think that there is anything
wrong with the vaccine. I will take it once it is found to
be efficacious and effective. (A doctor in Abia)

Based on the success rate on control of other diseases
with vaccine, I have confidence to try out the vaccine,
because it is either effective or not effective. If it is effec-
tive, I will be denying myself the chance to have
benefited from the immunization, but if it is not effective,
I will not be losing out much. (A pharmacist in Lagos)

I lived in fear for months—fears for myself and for
my family. So if there is something that can help, I’m

not scared to receive it, because we were the ones that
were at risk. So I don’t think there will be a lot of
refusal. (A laboratory scientist in Lagos)

I believe that before it is made available to the public,
it would have been properly tested. It would have been
proven to be safe, so I will take it. (A head nurse
in Enugu)

Once I am convinced on the effect and efficacy of the
vaccine, I will be able to convince the next person that
this is beneficial. (A nurse in Abia)

Once approved, I may get vaccinated, with the second
or third group. (A doctor in Lagos)

Acceptance after health education on EVV. The would-be
content of EVV and the lack of possibility of contracting
Ebola virus from the vaccine were explained to the par-
ticipants, after which their acceptance of the vaccine was
reevaluated. There was an overall increase in the propor-
tion of participants who said they would accept the vaccine
(Table 2). In Lagos, 57/66 (86.4%) of participants were will-
ing to accept the vaccine; the difference when compared with
preeducation was not statistically significant (P = 0.259). In
the states of Enugu and Abia, 31/61 (50.9%) and 30/66
(45.5%) participants, respectively, were willing to be vacci-
nated and the difference with the preeducation acceptance
rate was statistically significant (P = 0.0001; Table 2). The

TABLE 2
Impact of health education on the HCWs’ acceptance of EVV and their WTP

Variables Isale-Eko (Lagos) N = 66 (%) Enugu (Enugu) N = 61 (%) Umuahia (Abia) N = 66 (%) χ2 P value

Knowledge of content of EVV
Correct 0 (0.0) 0 (0.0) 0 (0.0)
Wrong 66 (100) 61 (100) 66 (100) NA NA

Acceptance of EVV (prehealth education)
Yes 51 (77.3) 3 (4.7) 9 (13.6) 64.96 0.0001*
No 15 (22.7) 58 (95.3) 57 (86.4)

Impact of health education on acceptability of EVV
Acceptance rate (prehealth education) 51 (77.3) 1.27 0.259
Acceptance rate (posthealth education) 57 (86.4)
Acceptance rate (prehealth education) 3 (4.7) 29.73 0.0001*
Acceptance rate (posthealth education) 31 (50.9)
Acceptance rate (prehealth education) 9 (13.6) 16.05 0.0001
Acceptance rate (posthealth education) 30 (45.5)

Preferred time to receive the vaccine
(prehealth education)
Once available 41 (59.1) 1 (1.6) 7 (10.6) 49.7 0.0001*
Later after adequate information and observation 25 (40.9) 60 (98.4) 59 (89.4)

Impact of health education on the
preferred time to receive the vaccine
Once available (prehealth education) 41 (59.1) 0.126 0.722
Once available (posthealth education) 38 (57.6)
Once available (prehealth education) 1 (1.6) 7.49 0.006*
Once available (posthealth education) 11 (18.0)
Once available (prehealth education) 7 (10.6) 7.66 0.006
Once available (posthealth education) 21 (31.8)

WTP to receive EVV
Yes 57 (86.4) 44 (72.1) 39 (59.1) 3.12 0.08
No 9 (13.6) 17 (27.9) 27 (40.9)

Average amount willing to pay in USD (overall) 4.91
Mean (individual locality) 4.29 6.63 3.8
Standard deviation from mean 7.91 18.12 15.27
Range 0.25–30 5–75 0.5–100
EVV = Ebola virus vaccine; HCW = health-care workers; USD = U.S. dollar; WTP = willingness to pay.
*Yates correction.
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proportion of participants that would be willing to receive
the vaccine as soon as it was available was compared
between pre- and posthealth education. Before health educa-
tion, 41/66 (59.1%), 1/61 (1.6%), and 7/66 (10.6%) partici-
pants in Lagos, Enugu, and Abia states, respectively, were
willing to be vaccinated early and the difference between
the states (i.e., Lagos versus Enugu and Abia) was statisti-
cally significant (P = 0.0001). After health education, 38/66
(57.6%), 11/61 (18.0%), and 21/66 (31.8%) participants for
Lagos, Enugu, and Abia states, respectively, were willing to
be vaccinated early, and the difference between the pre- and
postwillingness to be vaccinated early in Enugu and Abia
states, respectively, compared with Lagos State, was statisti-
cally significant (Lagos versus Enugu, P = 0.006; Lagos ver-
sus Abia, P = 0.006; Table 2).
The reasons for the delay in acceptance were captured in

some responses:

I want to observe the people that I know have received
it; not just illiterate people, but verifiable people.
(A doctor in Lagos)

I think we have little and limited information about
the vaccine. We don’t know the side effects. There is
no adequate follow-up to know the level of protection
one can get, the efficacy is not established, and the
long term side effects are not known. So the informa-
tion we have is not enough to build trust for the
vaccine. (A doctor in Abia)

Because it contains protein component of the Ebola
virus does not make it 100% safe, there is still possi-
bility that the virus can mutate. (A laboratory scien-
tist in Abia)

If there is an outbreak, I think there will be a rush for
that vaccine. (A physiotherapist in Enugu)

We are still talking the way we do because there is no
Ebola virus epidemic presently. Our mindset will
change by the time we have one. (A doctor in Abia)

Education is important. Some of us initially thought
that the vaccine is from pooled plasma of infected
patients, I am sure that the impression has changed.
Notwithstanding there is still some doubts on the side
effects. So, I may still not readily go for it, but if there
is an outbreak, the risk of getting the infection out-
weighs the side effects. (A doctor in Abia)

The knowledge that it cannot cause Ebola disease makes
it easier to accept the vaccine. (A nurse in Enugu)

We need a proof of success. Maybe somewhere people
have taken the vaccine and they were fine afterwards.
(A doctor in Lagos)

Making available the people that have actually tried the
vaccine will help the acceptance. (A nurse in Lagos)

HCWs’ perceptions about WTP for the vaccine. Most
HCWs, 57/66 (86.4%), 44/61 (72.1%), and 39/66 (59.1%) in

Lagos, Enugu, and Abia states, respectively, (P = 0.08),
would agree to pay for the vaccine if it was not publicly
funded (Table 2), although there were differences in the
amount suggested as appropriate. In spite of the impressive
WTP for the vaccine, some HCWs still reemphasized that
the government should subsidize the cost. However, some
(13/193, 6.7%) HCWs had the opinion that if recipients
were required to pay for the vaccine, it would convince
those recipients of the benefit of the vaccine. Some of their
responses included the following:

If the initial recipients of the vaccine were made to pay
for the vaccine it will convince people to vaccinate.
This will help to expand the pool of people that have
received the vaccine and thus the number of recipients
others will observe. (A doctor in Enugu)

If you make it (EVV) free, people will somehow think
that you are trying to use them for a test. If you make
Ebola vaccine expensive, like five thousand naira
(USD25), people will actually ask you less questions.
(A doctor in Enugu)

I am talking about the public, if it is free of charge,
refusal will be high. The federal government can subsi-
dize it but let it be later. (A doctor in Lagos)

I will pay to receive it if it is something I can afford.
But I also advocate that policy should be formulated
to make it available for people who cannot afford it.
(A nurse in Abia)

Life is involved. I can pay triple, we are not supposed
to have second thought on payment. We have to pay.
(A health attendant in Lagos)

A minority of participants, 9/66 (13.6%), 17/61 (27.6%),
and 27/66 (40.9%) in Lagos, Enugu, and Abia states, respec-
tively, (P = 0.08), opposed the idea of paying for the vaccine.
They felt that the economic benefit would fuel adulteration
and counterfeiting of the vaccine. Others were of the opinion
that because most vaccines in the National Program on
Immunization (Lagos, Nigeria) are given free of charge, the
EVV should likewise be administered free of charge.

We got the vaccine and drugs free for TB. I might
afford the cost, but for the general populace, I think
the vaccine that is coming out for the first time, it is
better for it to be free. If not, the acceptability could be
a problem. (A pharmacist in Lagos)

Some do not even have this money, so government
is supposed to protect us. (A health attendant
in Lagos)

I don’t think it is easy to pay for what you don’t trust.
(A doctor in Abia)

When introducing something new, in order to attract
people, you have to remove the cost entirely because
of the financial and economic condition of the people
of the country. (A laboratory scientist in Abia)
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They need to make it free so that it will reach every cit-
izen of this country. (A health attendant in Lagos)

The impact of health education on different cadres of
HCWs. The acceptability by all cadres but doctors (P = 0.1
and 0.2 in Enugu and Abia states, respectively) improved
significantly after the health education (Table 3).
Determinants of acceptability. Table 4 shows the concerns

expressed by the participants with regard to the different
aspects of EVV. The lack of adequate knowledge of the vaccine
was the greatest concern (83/193, 43.0%), followed by the risk
of being infected with Ebola virus (79/193, 40.9%) and concern
of the virus being extracted from the serum of patients who had
survived from EVD (67/193, 34.7%). Some (62/193, 32.1%)
participants wanted a price that is affordable for the public.

DISCUSSION

This study showed that most participants had heard about
EVV, but none knew its correct content. This finding gave
insight into the knowledge gap that exists. In-depth knowl-
edge of the vaccine content by the HCWs was not expected
because the vaccine was still under trial when the study was
conducted. However, the decision to test their knowledge on
EVV based on the common feature shared by all the candi-
dates of EVV, which was that the EVVs are viral vector–
based recombinant vaccines, in which genes encoding protein
of Ebola virus will be inserted into the genome of another
virus (not Ebola virus) like recombinant replication-deficient
adenovirus (GlaxoSmithKline cAd3-EBOZ, Middlesex, United
Kingdom), attenuated vesicular stomatitis viruses (NewLink
Genetics and Merck’s rVSV-ZEBOV, Kenilworth, NJ), or

Johnson & Johnson (New Brunswick, NJ) Ad26-EBOV prime
with Bavarian Nordic (Redwood City, CA) MVA-BN boost
doses and other vaccine formulations, rather than include
other attributes of vaccines such as adverse effect, safety,
and affordability, may have contributed to the poor knowl-
edge that was elicited in the study. However, it is a concern
that nobody had bothered to learn the details, even though
there was significant awareness that EVV was under trial.
The health education session on vaccines delivered during
routine immunization clinics to caregivers often does not
include detailed scientific description of vaccines, but HCWs
are expected to know more than the general public. There
was anxiety due to the misconception that the content of
EVV was an extract from the serum of patients who had
survived EVD, leading to the fear that recipients of EVV can
contract EVD through the vaccine. There were also concerns
about other issues of vaccine safety and adequacy of the
length of time of vaccine trials. Some were of the opinion that
the period of clinical trial was inadequate for thorough
observation of all the possible effects of the vaccine. Thus,
some HCWs desired to observe those who had received the
vaccine to ensure that there will not be subsequent manifes-
tation of any untoward effects. Their concern about the
duration of clinical trial may be valid, because during the
period the study was conducted, all the EVVs were still
on clinical trial and none was completed. However, it will
be pertinent to improve the poor knowledge and doubts
through direct delivered messages, seminars, workshops, and
radio and television slogans9,19–21 before the vaccine is intro-
duced. Professional seminars and workshops could be used to
target HCWs and improve their knowledge of the vaccine
with emphasis on providing information on vaccine efficacy,

TABLE 3
Impact of health education on the acceptability of EVV among different cadres of HCWs

Cadres of HCWs Isale-Eko (Lagos) N = 66 (%) Enugu (Enugu) N = 61 (%) Umuahia (Abia) N = 66 (%) χ2 P value

Doctors (N = 72) N = 24
Acceptance of EVV (prehealth education) 10 (41.6) 3.96 0.05*
Acceptance of EVV (posthealth education) 18 (75.0)

N = 22
Acceptance of EVV (prehealth education) 1 (4.5) 2.70 0.10*
Acceptance of EVV (posthealth education) 6 (27.3)

N = 26
Acceptance of EVV (prehealth education) 4 (15.4) 1.64 0.20*
Acceptance of with EVV (posthealth education) 9 (34.6)

Nurses (N = 51) N = 17
Acceptance of EVV (prehealth education) 13 (76.5) 0.21 0.65*
Acceptance of EVV (posthealth education) 13 (76.5)

N = 18
Acceptance of EVV (prehealth education) 1 (5.5) 8.5 0.004*
Acceptance of EVV (posthealth education) 12 (66·7)

N = 16
Acceptance of EVV (prehealth education) 1 (6.3) 21.13 0.0001*
Acceptance of EVV (posthealth education) 15 (93.8)

Other professional allied (N = 70) N = 25
Acceptance of EVV (prehealth education) 23 (92.0) 0.000 1.000*
Acceptance of EVV (posthealth education) 24 (96.0)

N = 21
Acceptance of EVV (prehealth education) 1 (4.8) 19.4 0.0001*
Acceptance of EVV (posthealth education) 16 (76.2)

N = 24
Acceptance of EVV (prehealth education) 2 (8.3) 7.88 0.005*
Acceptance of EVV (posthealth education) 11 (45.84)
EVV = Ebola virus vaccine; HCW = health-care workers.
*Yates correction was used because all the variables have figures less than five.
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side effects, long-term safety, and detailed scientific content
of the different Ebola vaccines as appropriate for the cadre
of HCWs. This is important because a study has shown that
the public regard health-related information as superior if
obtained from HCWs.9 Thus, HCWs should share health
information during their direct contact with patients and pro-
gram managers should use the services of HCWs in the dis-
semination of vaccine-related information through radio and
television programs.
The willingness of HCWs to be vaccinated with EVV was

higher in the region (i.e., Lagos) that reported EVD, com-
pared with the response from the two regions (i.e., Enugu
and Abia) that had not reported any cases of the disease.
In spite of a uniform lack of knowledge about the content
of EVV across the three regions, the high acceptance of the
vaccine in the affected area could be due to fear of con-
tracting the disease, as captured by the responses of some of
the participants:

And I think we are still talking like this because we
don’t have any epidemic with us right now. Maybe our
mindset might change by the time. . .but as it is now, it
is very difficult to accept it without such data. (A doc-
tor in Abia)

I lived in fear for one good month—fears for myself
and for my family. So if there is something that can
help, I’m not scared. . ..because we were the ones that
were at risk. So I don’t think there will be a lot
of refusal. (A laboratory scientist in Lagos)

If there is an outbreak, I think there will be a rush for
that vaccine. (A physiotherapist in Enugu)

These answers highlight that provision of adequate and
verifiable information on the EVV alone may not in reality
yield optimal acceptance if the fear factor is not addressed

in the campaign. Studies have shown that the concern about
the potential outcome of untreated illnesses and the benefits
of treatment are greater driving forces than the enjoyment of
good health, in the decision to accept any treatment.22 Even
in areas that have been declared Ebola free, every effort
should be made to retain reminders of the disease outbreak
through vivid billboards and awareness advertisements.
The level of acceptance of EVV among all cadres of

HCWs except for doctors improved after health education.
This finding is similar to that observed in other studies,9,19 in
which acceptance improved with health education, although
these studies were with non-HCWs. Most studies that have
assessed the acceptability of any vaccine by HCWs have
reported low acceptability.4–6 However, in a study by Chor
and others,6 the acceptability of the AH1N1 vaccine against
influenza was 28.4% at epidemic level 3; this marginally
increased to 47.9% at level 5 (i.e., the highest level of epi-
demic, based on the WHO classification). This change was
not substantial; however, it is still a sufficient indication that
with adequate information and appreciation of the disease
burden among HCWs, their acceptance of a vaccine can
improve. It is important to note that the level of acceptability
of EVV varied among different cadres of HCWs, with doc-
tors recording the lowest level of acceptance. Nevertheless,
while the EVV is still undergoing trials, program managers
should endeavor to gain the acceptance of the candidate
EVV by all cadres of HCWs by providing correct and verifi-
able information on the content and safety of the vaccine.11

The acceptance may also be improved by organizing demon-
stration workshops and seminars, where scholars of repute
give presentations on the vaccine and receive the EVV in
the full view of the workshop participants.
The introduction of the vaccine should be strategic, ensuring

that an adequate awareness campaign preceded it. The EVV
should be administered on “opt-out bases,” where the vaccine
will be offered to the HCWs and those who will accept to be
vaccinated will receive the vaccine, whereas those who will

TABLE 4
The determinant of EVV hesitancy based on vaccine and vaccination-specific arm of SAGE WG model of vaccine hesitancy

Domain Subdomains/components N = 193 (%)

Confidence
Efficacy Will it be able to prevent Ebola virus infection? 3 (1.6)
Safety Contains impurity? 1 (0.5)

Live virus? 2 (1.0)
Human serum? 67 (34.7)
Adverse events? 0

Risk of being infected Can one contract Ebola disease from the vaccine? 79 (40.9)
Competence of health-care provider N/C –
Motivating factor for introducing the vaccine N/C –

Complacency
Side effects Can it cause infertility/sterility? 2 (1.0)
Knowledge of vaccine New vaccine? 26 (13.5)

Lack adequate information on the vaccine? 83 (43.0)
Clinical trial period was short? 45 (23.3)
Need to observe others first? 52 (26.9)

Convenience
Time of administration N/C –
Place of administration N/C –
Route N/C –
Affordability It has to be affordable 62 (32.1)

It has to be free 48 (24.9)
Comfort N/C –

EVV = Ebola virus vaccine; N/C = no concern expressed. None of the participants had comments that described all the domains but all had a comment described in one or more of the
subdomains. Evaluation of the EVV using model of determinants of vaccine hesitancy developed by the Strategic Advisory Group of Experts Working Group (SAGE WG) for the assessment
of the determinants of vaccine hesitancy.14
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refuse will be left alone. This will create easy access and indi-
rectly offer other HCWs the privilege of observing some recip-
ients beyond the incubation period of 22 days without causing
the stigmatization of those recipients. However, every effort
should be made to avoid coercion so as to prevent deadlock.
Furthermore, a massive deployment of the EVV should also
start in the regions where HCWs have started to receive the
vaccine, especially those regions that experienced outbreak,
as acceptability of vaccine has been shown to increase when-
ever there is an epidemic.23

Charging for the vaccine was not a major limitation for
acceptability among HCWs, provided that the price was
affordable and this is similar to findings in other studies,9,24

although this may not be reflective of the general populace.
The mean acceptable price volunteered by the participants
was 4.91 USD. It may be that individuals paying for the vac-
cine will help to indicate the end of clinical trials of the
vaccine and improve confidence in the value of the vaccine,
which was suggested by some study participants. HCWs may
be confused about the economics of free medical products.
The recipients are not paying out of pocket for the full cost
of product because the cost has been partly borne by a third
party.25–28 Therefore, an awareness campaign about the vac-
cine should include an explanation on the misconception
about the actual cost and payment for vaccines.
Vaccines, whether in use or newly introduced, are often

faced with challenge of acceptability. Vaccine hesitancy,
according to SAGE WG, is when a respondent lacks confi-
dence about the vaccine, is complacent toward a vaccine,
and/or considers the mode and place of administering vac-
cine inconvenient. The risk of contract EVD from the vac-
cine (40.9%) due to the misconception that the vaccine will
be an extract from the serum of patients that survive the
EVD (34.7%) was the major factor that affected their confi-
dence in EVV. Because neither of the proposed candidates
of EVV is serum extract nor carries the risk of causing EVD
among recipients, the confidence of the HCWs can easily be
restored with proper health education and information.
On complacency, lack of adequate information on the vac-
cine (43%), the need to observe other recipients of the vaccine
before receiving (26.9%), and the concern about the brief period
the vaccine spent on clinical trial (23.3%) were expressed by the
respondents. Only few were concerned about the vaccine being
relatively new (13.5%). It is most likely that by the time the vac-
cine is launched for public use, more information would have
been made available and more time would have been spent on
clinical trials. It is hoped that HCWs would be more convinced
on the vaccine and a less number would want to observe others
before receiving the EVV. The concern about the convenience
of the EVV was only on affordability of the vaccine in terms of
cost (32.1%) and preferably given at no charge (24.9%). It is not
feasible to project how this concern will be resolved considering
that multiple factors play out in setting the price of vaccines and
drugs. It is notable that some HCWs stated that paying a fee for
the vaccine may not be a major limitation. However, determin-
ing an affordable price for the populace may be the challenge.
There are some limitations in the study. First, the study

sites were restricted to three states rather than all the states
of the Federation. Second, the study was conducted while
the EVD epidemic was controlled. The study results, there-
fore, may not accurately describe HCWs’ perceptions of
EVD and EVV in an uncontrolled epidemic area where the

risk of contracting EVD would be much greater. Third, the
impact of some determinants such as the need to observe
others first before receiving the vaccine and the assumption
that the vaccine is an extract from human serum were not
evaluated after health education with regard to the decision
to receive the vaccine. This shortcoming could be attrib-
uted to the interviewer guide used for the study, which only
reevaluated the participants’ willingness to receive the vac-
cine after health education, because some of the responses
were unanticipated.
This study highlights that the acceptability of EVV among

HCWs was poor, and many HCWs claimed that with ade-
quate information they might consider receiving the vaccine.
Nonetheless, there were factors associated with fear borne
out of misinformation regarding the content of the vaccine
and the potential risk of contracting EVD from it.
These misconceptions need to be resolved before intro-

duction of the vaccine to achieve optimal uptake. To achieve
this, program managers should start early by organizing
workshops and demonstration sessions for advocacy and the
dissemination of information on EVV, especially information
on the content of the vaccine, potential vaccine associated
adverse events, and insight into the outcome, with visuals of
the subjects used in the clinical trials for the vaccine. With
good acceptance among HCWs, the introduction of the vac-
cine in the community will have a higher chance of success.
Whether the vaccine should be administered free of charge
to recipients is controversial. Although charging for the vac-
cine will not be a major limitation for acceptability among
HCWs, the issue of charging still needs further evaluation.
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