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ABSTRACT
Background: Educating individuals in the community is an important step in helping 
to improve response to disease outbreaks. This education can help reduce the spread 
of misinformation during an outbreak. Unfortunately, there is little information in the 
literature on what factors play a role in the education of individuals in the community. 
Methods: This cross-sectional study was designed to identify factors that could contribute 
to the overall knowledge of community members residing in Winchester, Virginia, US. A 
survey was provided to members of the community and 375 individuals completed the 
survey. Knowledge and attitudes regarding Ebola were tested on the survey. A score 
of 4 represented good knowledge of the Ebola Virus. Logistic regression was used to 
determine factors that could play a role in community education of Ebola. Results: The 
results of this study showed that higher age (OR=2.77, p<0.05) and education level 
(OR=6.62, p<0.01) were associated with more knowledge regarding the Ebola virus. 
Additionally, only 11% of community patients met the study’s classification of having 
good knowledge of the Ebola Virus. A majority of our participants strongly agreed that 
Ebola is a serious condition and communities should actively participate in controlling 
the risk of Ebola. Most individuals received their information on Ebola from the internet. 
Conclusion: The recognition of important factors can help identify patient populations 
that would benefit the most from enhanced education measures. The low number of 
patients with a good knowledge of the Ebola virus also presents additional challenges to 
help better educate and engage the community at large.
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INTRODUCTION
Ebola virus disease (EVD), also known 
as Ebola hemorrhagic fever or Ebola, is a 
viral hemorrhagic fever endemic to Africa, 
mainly the sub-Saharan area.1 It is a rare but 
usually fatal illness, with symptoms appearing 
2 to 21 days after infection and consisting  
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of  fever, hemorrhage, fatigue, muscle pain, 
diarrhea and vomiting.2 It has been known 
to mostly infect humans, primates and bats, 
although bats are carriers and do not show 
any signs of  illness. Ebola is usually trans-
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mitted by contact with the bodily fluids of  an infected 
human or animal, including saliva, semen, vomit, feces 
and blood.3 There is no vaccine for the prevention of  
Ebola, (however some vaccines are being investigated) 
and treatment consists of  supportive care and fluid 
replacement.4,5

Ebola gained mass media attention in 2014 after an 
outbreak in West Africa spread to countries such as 
Italy and the United States.6 This attention caused great 
concern in the United States, leading to many internet 
searches and social media posts expressing fear over 
the deadly disease. It was shown that many individuals  
highly overestimated their risk of  acquiring EVD in the 
United States.7 Despite provided information detailing  
transmission, low infection rate and low chance of  
acquiring Ebola, Americans still cited it as one of  their 
major healthcare concerns.8,9

To determine how much the populous knows about 
EVD, several studies have been performed. Most of  
these studies involve a survey consisting of  questions on  
transmission, symptoms and/or treatment of  EVD.10-13  

A survey of  healthcare workers in South India by 
Ahmad et al. showed a lack of  clinical knowledge of  
EVD, likely due to a lack of  research on the subject. 
The major groups who responded were physicians, 
pharmacists and nurses and of  those three, physicians 
were reported as having the highest general knowledge. 
This was attributed to physician’s having a much larger 
clinical role in India.10 
Another survey of  secondary school students in Nigeria  
by Ilesanmi and Alele showed students had some good 
general knowledge of  EVD. Nigeria was one of  the 
West African countries affected by the 2014-2015 Ebola 
outbreak, where there were 19 reported cases with 8 
confirmed deaths. The indicators for higher scoring 
were being above the age of  15, in the senior class and 
female. A concerning detail the study points out is the 
lack of  knowledge of  many routes of  transmission, 
indicating the need for further education.11 
A study of  EVD affected communities in Uganda, a 
country where EVD is endemic, indicated only about 
fifty percent of  the population had good knowledge 
of  the disease, including symptoms and transmission. 
However, one of  the more concerning details of  the 
study suggests survivors are often ostracized by their 
fellow community members and some may still believe 
it is caused by witchcraft, indicating the population may 
still need further education.12 
Another study by Kobayashi et al. in 5 Liberian counties  
of  either low or high incidence showed the popula-
tion in higher incidence countries had a higher general 
knowledge than their counterparts, although it was still 

relatively low. Like the Ugandan study, many people  
were afraid of  survivors and sometimes even treat-
ment centers.13 These studies suggest the need for addi-
tional education on EVD for both high and low risk  
populations.
Overall, it has been shown that intensive education  
of  healthcare workers is critical to help with patient 
outcomes.14 While there is a great deal of  information 
surrounding EVD education among healthcare profes-
sions and healthcare systems there is little information 
on the overall education of  members of  the community 
regarding EVD. Community engagement is a central 
pillar in response to outbreaks globally.15 Community 
members are important in the overall outcomes and  
effects of  an Ebola outbreak including proper  
communication and education to reduce the effects of  
misinformation and poor communication.16,17 Commu-
nity engagement relies on education among community 
members. To help better understand community knowl-
edge this study focused on the education of  community 
members and what parameters were involved in overall 
knowledge of  EVD.

METHODOLOGY
Design 

This was a cross sectional study. The study participants  
included community residents who were patients visiting 
two clinics in Winchester in the state of  Virginia located 
in US. Convenience sampling technique was employed 
to recruit participants for the ease of  availability and  
accessibility. Patients in the waiting rooms of  the 2  
clinics were approached for study participation. Data 
was collected using a questionnaire adapted from  
previously published literature.10,18 Participation in the 
study was voluntary. 

Survey instrument

A supervised, self-administered questionnaire was 
designed and used as a tool to collect the data from the  
participants during the pilot study and the main  
survey. The questionnaire was designed after a thorough 
literature review of  the related published studies, after 
which the questions were short-listed to be included in 
the final questionnaire.10,18 The first version of  the ques-
tionnaire was sent to subject experts for content validity. 
The suggested corrections were made to the question-
naire before it was sent to a small sample of  10 HCWs  
for face validity. The amendments proposed by the  
participants were then made in view of  other published 
literature. The responses from the pilot study were not 
included in the final analysis.
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The survey took approximately 10-15 min to complete 
and consisted of  17 questions in a web-based survey 
tool. There were five main sections in the survey, including  
basic demographics and questions related to EVD 
transmission, prevention, treatment and perceptions/ 
attitudes. The survey assessed knowledge of  EVD 
through 4 transmission questions, 4 prevention questions  
and 2 treatment questions. For these knowledge questions,  
participants were provided yes/no questions/multiple 
choice questions. True-false questions were used to 
increase the efficiency of  the reader and because of  the 
dichotomous nature of  the questions. Individuals’ attitude 
toward EVD was measured by three attitude statements.  
These three items used a 5-point Likert scale  
(1 = strongly agree; 5 = strongly disagree). A single 
question was used to determine individuals’ source of  
information about EVD. Demographics were collected 
at the beginning of  the survey.

Data analysis

Demographic data was recorded. Chi square test was 
employed to test the association of  demographic  
variables and participant attitudes and knowledge. Each 
knowledge question was worth 1 point. The participants 
scored in the range from 0-9. Participants who received  
>4 points (out of  a possible 9) were classified as  
having good knowledge about Ebola virus disease.  
Multiple logistic regression analysis was performed to 
find predictors of  good knowledge about Ebola virus  
disease. A p value of  less than 0.05 was considered  
statistically significant. This data management and  
analysis were performed using SAS 9.4 software. 
Informed consent was procured prior to data collection. 
The study was approved by the Shenandoah University 
IRB committee. Permission for data collection was also 
procured from the physicians who were in charge of  
the clinics. The questionnaire responses were recorded 
anonymously and data was stored in a confidential place 
while the study was conducted.

RESULTS
There were 400 community members that were 
approached for the study and 375 of  those individuals  
participated in the study (response rate = 93.75%). In 
this study, as shown in Table 1, 40.5% of  our study 
population were male and approximately 40% of  them 
were aged 50 and above. As expected, about two thirds 
of  the participants were employed, while only 15.5%  
of  the participants were students. Regarding the educa-
tion level of  the participants, only 11.2% of  our study 
subjects had received a graduate degree/professional 

degree/ PhD. About half  of  the individuals completing 
the survey had a high school degree. 
Figure 1 provides a representation of  how community 
members obtained information regarding EVD. Each 
of  the sources could be selected using a select all that 
apply question, so each of  the sources has a possible 
total percentage of  100%. The most common source of  
information was internet (72% of  respondents) and the 
least common source of  information was TV/Radio 
(6.7% of  respondents).
Table 2 states that there were a total of  9 questions 
with correct answers. About 11% of  our participants 
qualified for having good Ebola knowledge, which was 
indicated by having a score of  4 and above. Several 
questions were impacted by demographic factors such 
as education qualifications, profession and age.
Table 3 shows the results of  logistic regression. People  
aged 50 and above were more likely to have good 

Table 1: Baseline characteristics, n=375.

Demographic variables N %
Male 152 40.5

Age    

18-29 79 21.1

30-39 70 18.7

40-49 79 21.1

>50 147 39.2

Occupation    

Working Professionals 240 64.0

Student 58 15.5

others (work/study at home) 77 20.5

Education level    

some high school 173 46.1

undergraduate degree/some college 160 42.7

Graduate degree/professional/PhD degree 42 11.2

Figure 1: Community Sources of Information Regarding EVD.
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knowledge of  Ebola compared to those aged 18-29 
(OR=2.77, p<0.05). People who received a graduate 
degree/professional degree/Ph.D were more likely to 
have good knowledge of  Ebola compared to those who 
had a high school degree (OR=6.62, p<0.01).

DISCUSSION
Studies suggest increasing the available amount of  
information about EVD to the public, mainly focusing 
on the routes of  transmission and myths about survivor  
infectivity, regardless of  incidence of  disease may  
be beneficial to increase the education level of   
individuals.10-13 Kobayashi et al. demonstrated the need 
to screen the population where the disease is not  
prevalent, as a few cases in these areas with low  
disease knowledge could potentially lead to an out-
break.13 Of  375 participants, only 11% were considered 
to have good knowledge, which is to be expected for an  
area that has never seen the virus. According to the  
survey results, the information our populations were 
most unaware of  was about the presence of  the Ebola 

vaccine and how deadly it is left untreated. The infor-
mation our participants were most aware of  were how 
to avoid infection while in contact with an EVD patient 
and if  their pets were at risk for the disease. These 
results make sense, as the first set of  information is not 
common intuitive information and the second can be 
figured out with critical thinking. 
From the results of  our study, only two demographics  
stood out as statistically significant for having good 
knowledge of  EVD. These two groups were people  
50 years of  age or older and those who have completed 
a graduate level degree, such as a Ph.D or other profes-
sional degree. Those who are 50 years of  age or older 
may have had better knowledge due to the generation’s 
preference for more traditional forms of  media, such as 
television and newspaper. While traditional news outlets 
may not have been enough for EVD education, it may 
have been more reliable information than many social 
media sites. The second group, individuals with higher 
degrees of  education, may be more likely to have better 
knowledge due to their time spent in higher education. 
To obtain these degrees, people must be able to sort 

Table 2: Impact of Demographic Factors on Knowledge of EVD.

Knowledge questions Correct Answers P valuea

N % Gender Age Profession Educational 
qualification

How does Ebola spread? 44 11.7 0.4791 0.6447 0.7626 0.5709

What are the classic 
symptoms of Ebola? 

169 45.1 0.9156 0.0205 0.7866 0.5623

Do you think your pet is at risk 
of getting Ebola?

255 68.0 0.2035 0.641 0.1101 0.4728

Which of the following 
precautions should be taken 
upon contact with an Ebola 

patient? 

179 47.7 0.3375 0.0875 0.0429 0.0797

If you travel to a country with 
an Ebola outbreak, what 
foods/animals should you 

avoid? 

74 19.7 0.5961 0.6092 0.02 <.0001

How often should you monitor 
health for possible symptoms? 

55 14.7 0.4953b 0.9111b 0.1864b 0.0038b

Is a vaccine available for 
Ebola?

3 0.8 0.5685b 0.0244b 0.4858b 0.727b

Do you think Ebola can cause 
death if untreated? 

4 1.1 0.6497b 0.4577b 0.6177b 0.4563b

What symptoms may you see 
in Ebola infected individuals? 

0 0.0 NA NA NA NA

aChi Square test was applied. bFisher’s Exact Test was applied when more than 20% of the cells had expected counts less than 5.
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through data, find relevant information and critically  
evaluate it.19,20 These critical thinking skills are  
usually part of  curricula in Colleges and new methods 
are consistently researched to improve these critical 
thinking skills. This group will also contain the highest 
educated members of  the medical field, whose interest 
in medicine may lead them to do independent research 
on the subject or complete Continuing Education (CE) 
on it.
To remedy the lack of  knowledge and prevent possible  
outbreaks, it would be beneficial to provide more  
education to the general public. One strategy may be 
to empower healthcare workers to better inform their  
patients. Our study has shown people with higher degrees 
of  education are more likely to have better knowledge 
and people generally trust healthcare workers.21,22 
Another strategy may be to increase the amount of   
correct information available to the public. Pamphlets in 
common public venues and seminars may be helpful in 
this regard. The National Ebola Training and Education 
Center (NETEC) was established in 2015 in response 
to large outbreaks of  EVD and a primary area that the  
NETEC was tasked with was developing and providing  
education materials, resources and tools to improve  
education on EVD especially among healthcare  
workers.23,24 Utilizing this information and integrating 
it into public resources may be beneficial in the future 

Table 3: Logistic regression, predictor of high score 
(total score >4).

Variables
Odds 
ratio 95% CI

P 
value

Gender        

Females ref ref ref ref

Male 1.16 0.58 2.32 0.6861

Age        

18-29 ref ref ref ref

30-39 1.51 0.44 5.19 0.7857

40-49 0.86 0.23 3.26 0.2216

>50 2.77 0.83 9.23 0.0214
Occupation        

working professionals ref ref ref ref

student 1.88 0.62 5.76 0.1028

others 0.47 0.15 1.44 0.0837

Education level        

some high school ref ref ref ref

undergraduate degree/
some college

2.97 1.28 6.89 0.6826

Graduate degree/
professional/PhD 

degree

6.62 2.43 18.09 0.0015

Table 4: Impact of Demographic Factors on Attitude 
Questions.

Attitude 
questions P valuea 

  Gender Age  Profession
Educational 
qualification

 Ebola 
patients 

should be 
kept isolated 
from other 

healthy 
people 0.6812 0.3288b 0.4292b 0.3646

Do you think 
communities 

should 
actively 

participate 
in controlling 

the risk of 
Ebola? 0.2798 0.0804b 0.8156b 0.6636

Do you think 
Ebola is 
a serious 
condition? 0.468 0.1587b 0.5473b 0.4284b

aChi Square test was applied. bFisher’s Exact Test was applied when more than 20% 
of the cells had expected counts less than 5. Attitude was assessed by giving 1 to 
SD, 2 to D, 3 to A, 4 to SA

to help educate members of  the public. As previously  
discussed, this information can also help improve 
healthcare workers’ knowledge which may be able to 
then be passed on during patient education.

Limitation

One of  the largest limitations of  our study is the small 
sample size. We only received 375 complete responses 
and only one area was surveyed, which may limit  
generalizability to other areas. In addition, since this was 
an observational design using a survey method causal 
inferences cannot be made. There is also a chance of  
recall bias depending on information remembered by 
the participants in the study. 

CONCLUSION
Overall our results showed that individuals >50 years 
old and with a larger educational background scored 
higher on their knowledge of  EVD when compared 
to other groups of  community participants. Further 
studies performed in multiple areas may be beneficial 
in assessing the larger population’s knowledge of  EVD. 
This study has shown that a small number of  community  
participants are knowledgeable about EVD. Thus,  
further engagement and education of  the community 
may be beneficial to help reduce the risk of  EVD in the 
future.
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SUMMARY

Educating individuals in the community is an important step in helping to improve response to disease out-
breaks. The results of  this study showed that higher age and education level were associated with more knowl-
edge regarding the Ebola virus. Only 11% of  community patients met the study’s classification of  having good 
knowledge of  the Ebola Virus. The low number of  patients with a good knowledge of  the Ebola virus presents 
challenges to help better educate and engage the community at large. 
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