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INTRODUCTION 

The Ebola Virus disease (EVD) is one of the deadliest 

diseases of all time known to affect humans with a 

fatality ratio of up to 90%.
1
 It first appeared in Africa in 

the year 1976, since then this virus and other genetically 

similar species have been involved in over 25 outbreaks 

in both central and western parts of Africa.
2-4

  

The recent 2014 West African outbreak has been the 

more devastating of them both in terms of death rate and 

wide spread transmission. Cumulatively it has resulted in 

over 22, 495 cases and 8981 deaths out of which 495 

were Health Care Workers (HCW) in a period of one 

year.
4
 This has caused a lot of chaos and has been 

referred to as the most serious cause of panic thus far in 

public health.
5
  

The virus is highly infectious and can be transmitted from 

one host to another in a short time through contact with 

infected bodily fluids and secretions of both living and 

dead people.
6
 The infection initially presents with non-

specific symptoms such as fever, headaches, malaise, 

cough, dysphagia followed by abdominal and muscle 

pain, nausea and vomiting then diarrhea.
7
 Later on 

features such as bleeding from multiple orifices, 

ABSTRACT 

 

Background: The Ebola Virus disease is one of the deadliest re-emerging diseases; the 2014 outbreak has been 

devastating with thousands of deaths resulting in global panic.  

Methods: A cross-sectional study was conducted involving 423 under-graduate medical and nursing students from 

University of Maiduguri Teaching Hospital using multi-stage stratified random sampling. Data was collected using a 

pretested self-administered questionnaire and analyzed using IBM-SPSS version 22. Chi-square was used for 

association between categorical variables while Spearman’s correlation was used for correlation between continuous 

variables. Multiple Logistic regressions were used to determine independent predictors of knowledge.  

Results: Mean knowledge score was 30.4±6.4, only 40.9% had good knowledge. Predictors of knowledge were Age 

(AOR=1.164, 95% CI=1.07-1.26), Field of study (AOR=4.64, 95% CI=2.33-9.23) and Year of studies (AOR=2.27, 

95% CI = 1.06-4.84).  

Conclusions: There is still poor knowledge regarding this disease and the need for improvements.  

 

Keywords: Ebola, Predictors, Knowledge, Medical and nursing students, Nigeria 

1
Department of Community Health, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, 43400, UPM 

Serdang, Selangor, Malaysia 
2
Department of Human Anatomy, College of Medical Sciences, University of Maiduguri, P.M.B 1069, Maiduguri, 

Borno state, Nigeria 

  

Received: 29 August 2016 

Accepted: 28 September 2016 

 

*Correspondence: 

Dr. Suriani Ismail, 

E-mail: si_suriani@upm.edu.my   

 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

DOI: http://dx.doi.org/10.18203/2394-6040.ijcmph20163922 



Balami LG et al. Int J Community Med Public Health. 2016 Nov;3(11):3123-3129 

                                  International Journal of Community Medicine and Public Health | November 2016 | Vol 3 | Issue 11    Page 3124 

disseminated intravascular coagulation, multiple organ 

failure manifest and may lead to death 60%-90% of 

cases.
8
 There is currently neither a cure nor vaccine 

publicly available for the disease, therefore if not 

prevented and controlled maintains an existing threat of 

recurrence.
9
 

There is currently poor knowledge of key features of the 

EVD among HCW whom are concurrently more at risk 

of infection and death from the virus compared to the 

general public.
10-12

 HCW have an EVD incidence rate of 

104.5 per 10,000 compared to 3.3 per 10,000 for non-

HCW (RR=42.2; 95% CI= 36.0-49.5).
13,14

 Similarly 

reports from Sierra Leone have also shown a 103-fold 

higher incidence rate infection in HCW compared to the 

general public with doctors and nurses making up two 

thirds of the high risk group.
13,14

 This is a source of 

concern as HCW are in charge of treating the public and 

therefore ought to have lower incidence rates thus 

depicting their level of expertise on the subject matter. 

Nigeria is one of the West African countries affected by 

the 2014 Ebola virus outbreak and although it has been 

declared free of the virus by the World Health 

Organization (WHO), high risk practices such as bush 

meat consumption are still practiced in several parts of 

the country which poses an existing threat.
15-17

 

There is also deficient recent data available on knowledge 

regarding key features of the Ebola virus among medical 

and nursing students in Nigeria. Without continuous 

updates then intervention strategies and policies aimed at 

addressing this important problem will be difficult to 

implement. Therefore, this study aims to determine 

predictors of knowledge regarding EVD among medical 

and nursing students in a Nigerian teaching hospital. 

METHODS 

A cross-sectional study was conducted on 423 medical 

and nursing students during their clinical years of training 

at the University of Maiduguri Teaching Hospital Nigeria 

between August and September 2015. Respondents were 

selected via multistage stratified random sampling with 

probability proportionate to size using student rosters. 

The respondents were initially stratified based on field on 

study the secondly based on year of studies before 

selection using simple random sample with a response 

rate of 90.7%.  

Data on socio-demography and knowledge regarding key 

features regarding EVD such as definition, etiology, 

epidemiology, mode of transmission, incubation period, 

clinical features, diagnosis, management, prevention and 

control as well as availability of a cure and vaccines was 

collected using a pre-tested structured self-administered 

questionnaire after a written consent was obtained. The 

knowledge questionnaire comprised of 15 structured 

questions containing 46 items which had responses of 

either yes, no or I don’t know. One mark was awarded for 

correct answers and 0 marks were awarded for wrong and 

I don’t know answers. The minimum possible score was 

0 and the maximum score was 46. Knowledge was 

categorized as either good or poor based on a cumulative 

score ≥70% or <70% of the total marks achievable 

respectively. 

Face and content validity of the questionnaire were 

assessed by experts in the field while pilot testing for 

internal consistency was done on 48 students and the 

Cronbach’s α value was 0.80. Data was analyzed using 

IBM SPSS version 22. Association between categorical 

variables was analyzed using Chi-square test while 

correlation between continuous variables was analyzed 

using Spearman’s correlation. To obtain odds ratios, 

variables were first analyzed for association using simple 

logistic regression to obtain unadjusted odds ratios, 

subsequently variables with α value of <0.05 were 

entered into the final model and analyzed by Multiple 

Logistic Regression for adjusted odds ratios using 

Forward Likelihood-ratio (Forward L-R) at α <0.05 and 

95% confidence interval. 

RESULTS 

The study comprised of about 223 males which were the 

majority based on gender, the median age was 24 years. 

Most of the respondents were from the Medical Faculty 

(59.3%), the majority ethnicity was Hausa, religion was 

Islam (65.7%) and about 80% were single. 

Responses to the knowledge questionnaire are presented 

in Table 1. The mean knowledge score was 30.4±6.4 and 

cumulatively only 40.9% of respondents had good 

knowledge. About 142 (56.6%) of medical students had 

good knowledge while 31 (18.0%) of nursing students 

had good knowledge scores. Associations as well as 

correlation between socio-demographic variables and 

knowledge are presented in Table 2. Gender, field of 

studies and marital status were associated with 

knowledge while age and year of studies positively 

correlated with knowledge scores. Multivariate Logistic 

regression analysis results showed that age, field and year 

of studies were independent predictors of knowledge. As 

shown in Table 3, the odds of having good knowledge 

were higher with increasing age (AOR = 1.164, 95% CI = 

1.07-1.267, p<0.001).  

With regards field of study, the odds of having good 

knowledge was more than four times higher for medical 

students as compared to nursing students (AOR = 4.643, 

95% CI = 2.334-9.233, p<0.001) and third year students 

were twice more likely of having good knowledge (AOR 

= 2.274, 95% CI = 1.067-4.847, p = 0.033). 
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Table 1: Participants responses to knowledge questionnaire (n = 423). 

Question Yes n (%) No n (%) I don’t know n (%) 

Have you ever heard of the term Ebola? 421 (99.5) 2 (0.5)  

Ebola is a virus that causes Ebola virus disease 370 (87.5) 31 (7.3) 22 (5.2) 

Countries affected by the 2014 Ebola outbreak are    

Guinea 299 (70.7) 49 (11.6) 75 (17.7) 

Sierra Leone 325 (76.8) 41 (9.7) 57 (13.5) 

Liberia 356 (84.2) 41 (9.7) 26 (6.1) 

Nigeria 324 (76.6) 45 (10.6) 54 (12.8) 

Routes of transmission of EVD are    

Direct contact with bodily fluids of infected living persons 365 (86.3) 33 (7.8) 25 (5.9) 

Direct contact with bodily fluids of infected dead persons 346 (81.8) 45 (10.6) 32 (7.6) 

Direct contact with bodily fluids of infected asymptomatic persons 243 (57.4) 107 (25.3) 73 (17.3) 

Through air if infected people cough or sneeze 163 (38.5) 176 (41.6) 84 (19.9) 

By mosquito bites 57 (13.5) 310 (73.3) 56 (13.2) 

The Ebola virus has an incubation period of 2-21 days 313 (74.0) 38 (9.0) 72 (17.0) 

Signs and symptoms of the EVD are    

Fever 378 (89.4) 28 (6.6) 17 (4.0) 

Sore throat 321 (75.9) 54 (12.8) 48 (11.3) 

Headache 353 (83.5) 31 (7.3) 29 (9.2) 

Rashes 304 (71.9) 51 (12.1) 68 (16.1) 

Diarrhea 340 (80.4) 42 (9.9) 41 (9.7) 

Vomiting 335 (79.2) 45 (10.6) 43 (10.2) 

Bleeding 356 (84.2) 34 (8.0) 33 (7.8) 

The most common symptom of EVD is Fever = 196 

(46.3) 

Bleeding = 

175 (41.4) 

52 (12.3) 

Is laboratory testing the best way to confirm a diagnosis of EVD? 272 (64.3) 94 (22.2) 57 (13.5) 

What laboratory tests would you do to confirm for EVD?    

RT-PCR 202 (47.8) 100 (23.6) 121 (28.6) 

ELISA 239 (56.5) 70 (16.5) 114 (27.0) 

Western blot technique 133 (31.4) 159 (37.6) 131 (31.0) 

The immediate management of a patient with EVD involves    

Isolation 355 (83.9) 40 (9.5) 28 (6.6) 

Fluid therapy 339 (80.1) 47 (11.1) 37 (8.7) 

Dietary rehabilitation 249 (58.9) 105 (24.8) 69 (16.3) 

Vaccination 148 (35) 203 (48.0) 72 (17.0) 

Antibiotics 214 (50.6) 127 (30.0) 82 (19.4) 

Concerning survivors of EVD    

Mothers can breastfeed as soon as they are declared free of the virus 134 (31.7) 180 (42.6) 109 (25.8) 

They can have sexual intercourse immediately they are declared free of the 

virus 

123 (29.1) 187 (44.2) 113 (26.7) 

It is better to wait for 90 days before breast feeding 229 (54.1) 82 (19.4) 112 (26.5) 

It is better to wait for 90 days before sexual intercourse 225 (53.2) 87 (20.6) 111 (26.2) 

Can EVD be cured? 171 (40.4) 161 (38.1) 91 (21.5) 

How can EVD be cured?    

By using anti viral drugs 101 (23.9) 228 (53.9) 94 (22.2) 

By vaccination 76 (18.0) 260 (61.5) 87 (20.6) 

By supportive therapy 120 (28.4) 217 (51.3) 86 (20.3) 

By bathing with salt and hot water 29 (6.9) 309 (73.0) 85 (20.1) 

Traditional healers 34 (8.0) 311 (73.5) 78 (18.4) 

Prayers 103 (24.3) 239 (56.5) 81 (19.1) 

How can EVD be prevented?    

Good personal hygiene 309 (73.0) 69 (16.3) 45 (10.6) 

Wearing protective clothing when performing procedures 358 (84.6) 39 (9.2) 26 (6.1) 

Avoiding practices like bush meat consumption 355 (83.9) 38 (9.0) 30 (7.1) 

Vaccination 247 (58.4) 124 (29.3) 52 (12.3) 

Isolation 349 (82.5) 38 (9.0) 36 (8.5) 

Is there an available vaccine for the EVD? 131 (31.0) 190 (44.9) 102 (24.1) 

Abbreviations EVD, Ebola virus disease; RT-PCR, Reverse Transcriptase Polymerase Chain Reaction; ELISA, Enzyme Linked Immunosorbent 

Assay. 
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Table 2: Association and correlation between socio-demographic variables and knowledge N = (423). 

Socio-demography Knowledge categories 

 Good knowledge n (%) Poor knowledge n (%) χ2 rs P 

Gender   6.425  0.011* 

Male 104 (46.6%) 119 (53.4%)    

Female 69 (34.5%) 131 (65.5%)    

Age    0.514 <0.001* 

Field of study   62.75  <0.001* 

Medicine 142 (56.6%) 109 (43.4%)    

Nursing 31 (18.0%) 141 (82.0%)    

Year of studies      

Medicine (4,5,6)    0.161 0.011* 

Nursing (1,2,3)    0.501 <0.001* 

Ethnicity   0.365  0.546 

Hausa 127 (40.1%) 190 (59.9%)    

Others 46 (43.4%) 60 (56.6%)    

Religion   0.958  0.328 

Islam 109 (39.2%) 169 (60.8%)    

Christianity 64 (44.1%) 81 (55.9%)    

Marital status   5.832  0.016* 

Single 128 (38.0%) 209 (62.0%)    

Married 45 (52.3%) 41 (47.7%)    

Abbreviations: χ2, Chi-square; rs, Spearman’s correlation; *, p<0.05 

 

Table 3: Independent predictors of                          

knowledge (N=423). 

Variables AOR 95%CI p 

Age 1.164 1.07-1.267 <0.001* 

Field of study       

Medicine 4.643 2.334-9.233 <0.001* 

Nursing (0)    

Year of studies (3) 2.274 1.067-4.847 0.033* 

Abbreviations: AOR -Adjusted Odds Ratio; CI-Confidence interval; 

*P<0.05. 

DISCUSSION 

The Ebola virus disease continues to be a global threat 

despite efforts to control and prevent its occurrence, thus 

assessing the knowledge of future HCW regarding the 

disease becomes necessary. Previous studies have 

reported poor knowledge of this disease among HCW 

which are similar to findings in this study thus makes 

prevention and control even more so difficult.
10

 Present 

results show majority of respondents had poor 

knowledge. Some misconceptions as well as knowledge 

gaps exist as well which will be elaborated further. 

Awareness was high as almost all (99.5%) had heard of 

the disease which was similar to other studies in Nigeria 

Sierra Leone and Liberia.
11,15,18-20

 This may not come as a 

surprise considering the media attention and resulting 

global panic the 2014 Ebola outbreak has incited. We 

realized however that this awareness did not necessarily 

translate to good knowledge as despite the high level of 

awareness in this study, less than half (40.9%) had good 

knowledge. Intervention therefore needs to be improved 

from only creating awareness campaigns to educating 

HCW on core aspects of the disease. 

There was overall good knowledge of the etiology of the 

disease where majority (87.5%) correctly identified it as a 

disease of viral origin which correlates to what was 

reported from Nigeria but differed from others in Sierra 

Leone and Liberia.
11,18,20

 Similarly, a majority were able 

to identify the country’s most affected by the 2014 EVD 

outbreak, the most popular choice was Liberia (84.2%) 

which might not come as a surprise considering the fact 

that the index case in Nigeria was a Liberian immigrant.
21

 

Doctors in England however had poor knowledge 

concerning this aspect as there was only 46% knowledge 

of the countries affected.
10

  

Certain misconceptions concerning the transmission of 

the virus still exist from findings in our study as only 

one-fourth of our respondents knew that the virus could 

not be transmitted from an asymptomatic person.
6
 Similar 

results were reported from studies in Germany as well as 

others from Liberia and Sierra Leone.
18,20,22

 A majority 

also thought that the disease is airborne, the same 

misconception was also the case among other 

respondents in Nigeria, Sierra Leone and Germany.
15,18,22

 

This shows that a further understanding of the difference 

between air borne and aerosol transmission is needed as 

although they may be similar to the layman, it is 

necessary for HCW to correctly identify this.
7
 

Fever and bleeding were popular signs and symptoms 

among respondents, this correlates with a study in 

Nigeria.
11

 There were split opinions however on which 

clinical feature occurred more frequently as almost half 
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of respondents thought that bleeding was the most 

common sign. This was different from another study in 

Nigeria.
21

 This knowledge gap is a major problem as 

bleeding in EVD is one of the later signs and occurs in 

only about 40% of patients.
7,23

 Therefore, waiting for 

bleeding to occur before making a diagnosis may 

frustrate efforts at early detection and isolation which is 

key in the management and control of an outbreak.
5
 This 

may be related to its rapid spread across communities as 

HCW probably waited for bleeding manifestations before 

making diagnosis and initiating infection control 

protocols which often might be too late. 

Most of the respondents knew that laboratory testing is 

the best method of confirming a diagnosis of EVD which 

coincided with other reports in Nigeria however, a 

majority could not identify the specific tests required to 

reach such a diagnosis.
11

 HCW in Nigeria have been 

reported to have poor knowledge on laboratory diagnosis 

of hemorrhagic fevers, this unfamiliarity may be 

explained by unavailability of equipment in these 

regions.
24,25

 

A majority of present respondents understood the role of 

isolation as an integral part of the management of EVD 

which was similar to a study in Liberia but contrasted 

from others Sierra Leone and England.
10,18,20

  

This knowledge is vital especially in young 

inexperienced HCW as it is a necessary initial step in 

preventing further transmission of the virus in the 

community.
5
 Knowledge in the field of vaccines was 

deficient among respondents which correlated with 

another study in Nigeria.
11

 About one-third thought there 

was a vaccine available for the Ebola virus and a similar 

proportion would use this in managing an already 

infected patient. Almost half of our respondents also did 

not know a vaccine could be used as a preventive tool.  

These findings are a setback from earlier studies on HCW 

as well as the general public in Nigeria.
11,15,21

 A vaccine 

is currently not publicly available for the Ebola virus 

however it is in the trial phase and shows great potential 

for success.
9
 Vaccination is probably one of the most 

efficient ways of preventing diseases and knowledge of 

this should be at the fingertips of our future HCW.
26

 A 

majority of respondents in Germany were of the opinion 

that vaccination against Ebola virus should be mandatory 

for residents in endemic countries.
22

 

The Ebola virus remains in the blood and secretions of 

survivors for as long as 91 days therefore activities such 

as breast feeding and sexual intercourse should be 

preferably avoided during this period.
7
 Knowledge of this 

was rather poor in this study, as only a minority of our 

respondents would discourage survivors from these 

activities. Although the role of survivors in reintroducing 

the virus into the community is still being investigated, 

the knowledge of this period of abstinence is a necessary 

precaution to prevent its recurrence.
27

 

The recent improvements in the prognosis of EVD 

patients and the control of the recent outbreak in West 

Africa may be misunderstood by some as an availability 

of a cure for the disease. Over one-third of participants 

thought that a cure is available for the disease which was 

a higher proportion compared to other studies in 

Nigeria.
15,21

 Supportive therapy is currently the mainstay 

of treatment of the EVD and it is necessary to 

differentiate this from availability of a cure.
28

 

Other myths such salt and hot water bath as well as 

traditional healers that were initially thought to cure EVD 

by respondents in Nigeria, Liberia and Sierra Leone was 

refuted by a majority of our respondents.
18,20,21

 This 

shows that there is a certain degree of improvement 

concerning this knowledge gap which was also reported 

by another study in Nigeria.
15

 

Knowledge concerning prevention was generally good 

and popular preventive measures were barrier methods, 

isolation, good personal hygiene and avoidance of bush 

meat consumption. This was in agreement with another 

study in Nigeria which shows that despite a majority 

having poor comprehensive knowledge, our respondents 

have a sound understanding of the means to protect 

themselves.
11

 The good knowledge of preventive 

measures may have been as a result of the large number 

of HCW infected by this virus in recent times. 

After multivariate analysis, the odds of having good 

knowledge was higher with increase in age; this meant 

older respondents possessed a higher tendency to have 

good knowledge compared to younger ones and therefore 

knowledge increased with age however, this differed 

from another study in Nigeria.
15

  

This study involved first to sixth year students but after 

controlling for potential confounders third year of studies 

was a predictor of knowledge. A possible explanation for 

this is that the third year is the final phase of clinical 

training for the nursing students in the study location. 

Therefore this stage typically would be characterized by 

more intensive studying in preparation for final exams 

and unsupervised clinical practice. 

The odds of having good knowledge were also higher for 

medical students compared to their nursing counterparts. 

In bivariate analysis medical students also had a higher 

proportion with good knowledge compared to nursing 

students, this was similar to studies among HCW in 

Nigeria and India.
11,29

  

These findings may suggest that the level of training in 

the medical program is more comprehensive and intense 

compared to the nursing which might not necessarily be 

the case. To achieve maximum effectiveness among 

HCW, a high level of synergy is required between the 

two occupations especially in very sensitive situations 

such as handling EVD patients. Improvements are 

therefore mandatory be it in the curriculum or clinical 
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training or both in order to bridge this difference in level 

of knowledge. 

CONCLUSION 

Comprehensive knowledge regarding EVD is still low. 

Misconceptions and knowledge gaps still exist especially 

in the ability to differentiate between clinical features the 

disease and other infectious diseases endemic in the 

region. Identification of the disease at its early phase is 

also still an issue. This means that previously existing 

problems of late and missed diagnosis could most likely 

still be a concern in the near future. 

More synergy needs to be created between the laboratory 

and clinical aspects of health care as our findings show a 

deficiency in knowledge of laboratory diagnostic tests. 

 A part of the curriculum should be dedicated to practical 

sessions most especially on highly sensitive and specific 

laboratory diagnostic methods that can easily be used on 

the field. The current curriculum as whole can be 

improved upon. Lectures on vaccination and the use of 

vaccines should be incorporated to compensate for the 

deficient knowledge reported from our findings. 
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