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Background:  Saudi  Arabia  being  a major  pilgrimage  center  with  an  annual  turnover  of  millions  of  pilgrims
from  all  over  the world  has  a high  risk  for transmission  of infections;  Ebola  virus  disease  (EVD)  being  one
of them.  Health  care  workers  (HCWs)  are particularly  vulnerable  to these  infections.  The objectives  of
this  research  were  to assess  the  overall  knowledge  and  infection  control  practices  of  HCWs  about  EVD,
and to  evaluate  and  compare  the  role  of  pre  deployment  Hajj  training  of  HCWs  assigned  Hajj  duties  with
those  HCWs  who  did not  receive  this  training.
Methods:  Through  a comparative  cross  sectional  study  design  a  randomly  selected  representative  sample
of HCWs  who  performed  Hajj  duties  in  2015  were  compared  with  those  who  were  not  part  of Hajj.
Participants  were  taken  from  different  Makkah  and  Jeddah  region  hospitals.  A  validated  self-administered
questionnaire  was  used  to  assess  EVD  awareness  of 1216  HCWs.  Chi  square  test was  applied  to  check  the
association  between  the  two  groups  using  SPSS  22.
Results:  Overall,  medical  practitioners  had a higher  level  of  knowledge  (76.5%)  about  EVD  (in-terms  of
average  correct  answers)  compared  to nurses  (59.6%)  and  other  HCWs  (56.7%).  There  was  relatively  poor
knowledge  about  the EVD  management,  the Ebola  cases  fatality  rate  and  the risk  of  the  health  care
workers  from  this  infectious  disease.  However,  it was  obvious  that the  HCWs  who  performed  Hajj  duties
and  underwent  pre-deployment  training  had  more  knowledge  and better  practices  about  EVD  compared

to the  Non  Hajj  HCWs  and  the  difference  was  statistically  significant  (p <  0.001).
Conclusion:  This  study  concludes  that  even  though  the  HCWs  were well  aware  about  EVD but  there  was  a
lack of  practice.  As  infection  control  routine  trainings  are  limited,  gaps  have  been  identified  in  knowledge
and  practice  of  infection  control.

© 2019  The  Authors.  Published  by  Elsevier  Limited  on  behalf  of  King  Saud  Bin Abdulaziz  University
for  Health  Sciences.  This  is  an  open  access  article  under  the CC  BY-NC-ND  license  (http://
ntroduction

Hajj is the annual pilgrimage to Makkah, the epicenter of migra-
ion of millions of Muslims. Hajj is a unique, largest and oldest

ass gathering known to mankind [1]. Muslims of enormous ethnic
iversity visit Makkah at a specific date and time hosting on aver-
ge more than 3 million pilgrims performing same rituals [1,2].

o other mass gathering can be compared with this annual reli-
ious event in scale with more than 65% pilgrims come from other
ountries [1,2].
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Pilgrims around the globe attend the Hajj together with dif-
ferent medical backgrounds and many co-morbidities [1]. With
this increased migration in a densely occupied space within a lim-
ited time period, physical exhaustion, congregation and prayers,
extreme weather conditions and crowded accommodations results
in higher risk of emerging communicable diseases during and fol-
lowing Hajj [3]. Gathering of such a huge number of pilgrims
compromises the local health system; health care workers (HCWs)
being at the highest risk [4–6]. Once the Hajj days are over, pilgrims
quickly disperse throughout the world likely to increase the risk of
spreading epidemics not only in the host country but also on an
international scale [3,7].
Amplified risk of transmitting infectious diseases associated
with such mass gathering vary, ranging from mild respiratory or
gastrointestinal diseases to more severe diseases like Ebola, MERS
etc. [4,7]. Ebola Virus Disease (EVD); a zoonotic infection is a
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evere, often fatal illness with high mortality rates. EVD recent and
argest outbreak was reported in some West African countries; the
ardest-hit countries included Guinea, Liberia, Nigeria and Sierra
eone [8]. The average number of pilgrims in the last two years
i.e. 2013–14) from these four West Africa countries were more
han 95,000 pilgrims [8]. According to the World Health Organiza-
ion case counts for current outbreak there are more than 11,000
eaths and about 28,600 probable and suspected cases of EVD [9].
s of March 17, 2019 Ebola has infected 960 persons and has caused

 total of 603 deaths in Congo alone [9].
Kingdom of Saudi Arabia (KSA) being the host of this singularly

igorous mega religious event has to face and manage all these
hallenges. Its government has accumulated a wealth of knowledge
hrough decades of planning and innovations for the Hajj [10,11].
ach year there is an early planning and coordination of efforts to
aintain highest level of excellence not only between multiple KSA

gencies/committees but also in collaboration with international
gencies [10–12]. Aim of these coordination meetings is to identify
ccurrence of any emerging or potential public health emergency
f an international concern or emergence of any infectious disease
utbreak [12]. To curtail the introduction and subsequent spread
f any infection during Hajj, Public Health authorities and Min-
stry of Health (MOH) (one of the major contributors of planning
nd strategizing for pilgrims well-being) take extra precautions by
onstantly updating the health regulations and recommendations.
eeping recent EVD outbreak in view, MOH  has put a travel ban on
ilgrims from the West African Ebola hard hit countries [13]. How-
ver, EVD transmission cannot be fully controlled by the travel ban
12].

Free quality healthcare is provided to all the pilgrims during
ajj exposing the assigned HCWs to various infectious diseases.
he threat posed by the infectious diseases to the HCWs incite the
uthorities and shows the importance of advance planning, train-
ng and public health surveillance [12,14,15]. Hence, a proactive
ublic health program is initiated by MOH  to train HCWs before
ach Hajj. The focus of such trainings are not only to train HCWs
ust for the health care provision and treatment of ailments during
he pilgrimage but also on the prevention and surveillance of health
azards along with HCW’s self-protection [12]. The aim of this cur-
ent study was to assess the overall knowledge of HCWs about one
uch recent outbreak of EVD and their infection control practices.
oreover, to compare the knowledge and evaluate the role of pre

eployment Hajj training of HCWs about EVD who  performed Hajj
uties with the HCWs who did not participate in the Hajj duties.

ethodology

The current survey was a comparative cross-sectional study
imed to evaluate the awareness and practices of HCWs in Hajj
ession about EVD infection. A group of HCWs who participated
n Hajj duties and another who did not participate in Hajj duties
n the current year was selected and evaluated for the outcome
ariables. Ethical approval for conducting this survey was  obtained
rom the department of medical research and studies, Jeddah,
ingdom of Saudi Arabia (H-02-J-002-A00298). A validated and
re-designed self-administered questionnaire adapted from previ-
us studies [16] and from Center for Disease Control and Prevention
CDC) [17] was prepared to achieve the study objectives. Permission
nd facilitation to distribute the printed copies of the questionnaire
as acquired from the General Directorate Departments of Health

n Makkah, Medina and Jeddah Ministry of Health, Saudi Arabia.

Keeping EVD knowledge at 50%, confidence interval at 95%,

esired precision 0.05 the calculated sample size was 378 individu-
ls in each group using epitool sample size online calculator (http://
pitools.ausvet.com.au/content.php?page=SampleSize). This cal-
and Public Health 12 (2019) 720–725 721

culated sample size was then further enhanced by a percentage of
50% to accommodate for possible non-response/refusal/ non- avail-
ability among the eligible study participants. The overall sample
size for the survey was  thus proposed to be at-least 565 partici-
pants per group. HCWs in each professional group (doctors, nurses
and other paramedical staff) made up a stratum. The number of
HCWs in each profession stratum was obtained from Ministry of
Health and Ministry of Hajj. Proportional allocation to size was  then
used to calculate the number of health workers per stratum. Around
1500 randomly selected HCWs were invited to participate in this
survey during and after Hajj season between September 9th, 2015
to November 8th, 2015. However, only 1216 HCWs responded, 570
of them had worked in current years Hajj (i.e. 2015) and 646 were
working in different health care institutes of Makkah and Jeddah
region but not part of Hajj duties. All the students (medical, nurses
or paramedical staff) were excluded from the study.

Data entry and analysis was performed using SPSS 22 (IBM
SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp.).
Categorical variables were used for descriptive epidemiology. Chi-
square test was used to establish the associations of dependent
variables (EVD knowledge and practices) with other independent
variables.

Results

Majority HCWs (46.4% HCWs who performed Hajj duties and
54.3% in the other group) in this survey were aged between 30–39
(±7.3) years and most of them were males (64.2%) and (51.5%)
respectively. Majority HCWs were Saudis (76.8%) and (97.7%)
respectively and more than half of them were nurses (57.0%) and
(55.7%). It was noted that most study participants (63.9% Hajj duties
group) and (67.8% non-Hajj duties group) had overall <10 years’
experience (Table 1).

The knowledge of HCWs about EVD

In general, medical practitioners had a higher level of over-
all knowledge (76.5%) about EVD (in-terms of average correct
answers) compared to nurses (59.6%) and other HCWs (56.7%). A
significant proportion (85.2%) of non-practicing HCWs reported
that they were unaware of EVD. Only 70.4% of the physicians,
58.2% of the nurses and 54.5% of the other HCWs were aware that
healthcare providers caring for EVD patients are at highest risk of
infection. Also, only (57.3%) of the physicians, (27.3%) of the nurses
and (20.1%) of the other HCWs knew that EVD cannot be cured with
antibiotics (Table 2). There was relatively poor knowledge about the
EVD management, the Ebola cases fatality rate and the risk of the
health care workers from this infectious disease (Table 2). However,
it was obvious that the HCWs in Hajj 2015 had more knowledge
about EVD than the Non Hajj HCWs and that difference was  statis-
tically significant in all EVD Knowledge Questions in this current
study (Table 2).

Similarly, a significant difference (p-value = 0.024) in the knowl-
edge was  seen among the HCWs who performed Hajj duties in 2015,
physicians were more knowledgeable compared to other HCWs.
Physician’s percentage of the right answers ranged from (60.4 to
96.5%) as shown in Fig. 1.

Infection control measures

More than (83%) of the HCWs in both groups reported good

compliance with hand hygiene and two third of them (64.6% of
the Hajj group and 69.8% of the other group) were practicing reg-
ular use of surgical masks while contacting the patient. However,
a higher proportion (70.7%) of the Hajj group reported compliance

http://epitools.ausvet.com.au/content.php?page=SampleSize
http://epitools.ausvet.com.au/content.php?page=SampleSize
http://epitools.ausvet.com.au/content.php?page=SampleSize
http://epitools.ausvet.com.au/content.php?page=SampleSize
http://epitools.ausvet.com.au/content.php?page=SampleSize
http://epitools.ausvet.com.au/content.php?page=SampleSize
http://epitools.ausvet.com.au/content.php?page=SampleSize
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Table  1
Characteristics of the study groups: HCWs in Hajj 2015 (n = 570) and Non Hajj HCWs (n = 646).

Socio-demographic Characteristics

Variables Sub-groups
HCWs in Hajj 2015 Non Hajj HCWs
N. % N. %

Age  (years)
<30 years 151 37.3 109 16.9
30–39 years 265 46.4 351 54.3
≥40 years 154 16.4 186 28.8

Gender
Males 366 64.2 333 51.5
Females 204 35.8 313 48.5

Nationality
Saudi 438 76.8 631 97.7
Non Saudi 132 23.2 15 2.3

Qualifications

Diploma 338 59.3 446 69.0
Bachelor 199 34.9 165 25.5
Master 12 2.1 4 0.6
Doctorate 21 3.7 9 1.4
Other 0 0 22 3.4

Jobs  titles
Physician 144 25.3 123 19.0
Nurse 325 57.0 360 55.7
Other HCWs 101 17.7 163 25.2

Experience in years

<10 years 364 63.9 438 67.8
10–19 Years 139 24.4 164 25.4
20–29 Years 60 10.5 41 6.3
≥30 Years 7 1.2 3 0.5

Table 2
Knowledge of HCWs about Ebola virus infection according to their profession and comparison of these knowledge in HCWs of Hajj 2015 with the Non Hajj HCWs. (n = 1216).

Ebola knowledge questions
Correct answer

p value
Physicians N (%) Nurses N (%) Other HCWs N (%)

Q1: Did you hear about Ebola 260(97.4) 600(87.6) 225(85.2) <0.001
Q2:  Ebola viruses are found in several African countries the 2014 Ebola epidemic is the largest

in  history and is affecting multiple countries in West Africa.
234(87.6) 498(72.7) 197(74.6) <0.001

Q3:  People get Ebola through direct contact (through broken skin or mucous membranes in,
for  example, the eyes, nose, or mouth) with: blood or body fluids and contaminated objects.

227(85) 454(66.3) 163(61.7) <0.001

Q4:  Healthcare providers caring for Ebola patients are at highest risk to get infection with
Ebola.

188(70.4) 399(58.2) 144(54.5) <0.001

Q5:  Ebola can be cured with antibiotics. 153(57.3) 187(27.3) 53(20.1) <0.001
Q6:  The average fatality cases of Ebola virus infection about 50%, but this rate may  reach 90%. 165(61.8) 314(45.8) 117(44.3) <0.001
Overall HCWs knowledge about EVD 76.5% 59.6% 56.7%

Ebola knowledge questions
Correct answer

p value
HCWs in Hajj 2015 Non Hajj HCWs
N.  % N. %

Q1  518 90.9 567 87.8 <0.001
Q2:  453 79.5 476 73.7 <0.001
Q3:  416 73.0 429 66.4 <0.001
Q4:  350 61.4 381 59.0 <0.001
Q5:  209 36.7 184 28.5 <0.001
Q6:  283 49.6 313 48.5 <0.001

0 10 20 30 40 50 60 70 80 90 100

CWs o

w
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Fig. 1. Percentage of right answers for 570 H

ith N95 respirators when required (Table 3). Although the com-
liance with recommended vaccinations for an annual influenza,

eningococcal and hepatitis B was not on the optimal state in both

roups, but Hajj HCWs had more compliance compared to the other
roup and that difference was statistically significant. In the Hajj
n Hajj duties in 2015 about Ebola infection.

HCWs around 74.2% reported receiving annual influenza vaccine
within the last 12 months, 78.9% reported receiving meningococcal

vaccine in the last 3–5 years, and 74.0% reported to have received
hepatitis B immunization or testing for immunity during their work
career (Table 3).
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Table  3
Infection control measures among Hajj HCWs compared with non-Hajj HCWs (n = 1216).

HCWs in Hajj 2015 Non Hajj HCWs
p value

N % N %

Always or very often hand washing after patient contact. 474 (83.2) 540 (83.6) 0.634
Always or very often surgical mask wearing while contacting the patient. 368 (64.6) 541 (69.8) 0.226
Always or very often N95 mask wearing while contacting the patient. 403 (70.7) 383 (59.2) < 0.001
Received an annual Influenza vaccine in the last 12 months. 423 (74.2) 300 (46.4) < 0.001
Received Meningitis vaccine in the last 3–5 years. 450 (78.9) 455 (70.4) < 0.001
Received Viral Hepatitis (B) immunization or were investigated for its antibodies. 422 (74.0) 191 (29.6) < 0.001
Received Infectious disease outbreak training. 223 (39.1) 54 (8.4) < 0.001
Infection control policies and procedures. 311 (54.6) 139 (21.5) < 0.001
Hand  washing techniques training. 434 (76.1) 228 (35.3) < 0.001
N95  mask wearing techniques training. 429 (75.3) 125 (19.3) < 0.001
Numbers of the HCWs who  know that there are guidelines or protocols for some Infectious diseases 343 (60.2) 98 (15.2) < 0.001

Table 4
HCWs educational needs and preparedness for Ebola and other emerging infectious diseases (n = 1216).

HCWs in Hajj 2015 Non Hajj HCWs p value

N % N %

To what extent you think the health care providers are knowledgeable
about Ebola and other emerging infectious diseases?

Low
Moderate
High

254
271
45

(44.6)
(47.5)
(7.9)

391
230
25

(60.5)
(35.6)
(3.9)

<0.001

To  what extent you think health care providers need more educational
courses about Ebola and other emerging infectious diseases?

Low
Moderate
High

21
141
408

(3.7)
(24.7)
(71.6)

27
118
501

(4.2)
(18.3)
(77.6)

0.023
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To  what extent you think that our health care institute is prepared for
Ebola and other emerging infectious diseases?

Low
Mod
High

This survey showed that overall the 2015 Hajj HCWs received
ore educational and training courses than the non-Hajj group
CWs and that difference was statistically significant. These

ncluded training on infection control & its policies, hand wash-
ng and surgical/N95 masks use (Table 3). Almost two  third Hajj
CWs were aware of the guidelines or protocols for the care of
atients with infectious diseases. More than 75% in Hajj group
eported having received training about hand washing techniques
nd training on N95 mask wearing techniques, 54.6% reported
eing trained in infection control policies and procedures, and
9.1% reported having received training about infectious diseases
utbreaks (Table 3).

CWs Educational needs and preparedness for Ebola and other
merging infectious diseases

Despite the statistically significant difference between the two
roups in educational needs questions, the study showed that less
han half (44.6%) Hajj HCWs and about two third (60.5%) in the
ther HCWs group perceived that they had less knowledge about
VD and others emerging infectious diseases (Table 4). Overall, the
ajority of the responders of this study (≥71.6%) in both HCWs

roups indicated that they required educational courses and train-
ng about the EVD and others emerging infectious diseases. The
erception of more than half (55.6%) Hajj HCWs in this study
eflected moderate to high preparedness of their work places for
VD and other emerging infectious diseases compared to (38.6%) of
he non-Hajj group and that difference was statistically significant
Table 4).

iscussion

The current study aimed to evaluate the awareness and infection

ontrol practices of HCWs in Hajj 2015 about EVD infection. This
urvey indicates that most HCWs were aware of the EVD recent
utbreak. HCWs who were assigned Hajj duties and participated
n training sessions were more informed than non-Hajj group. This
253
235
82

(44.4)
(41.2)
(14.4)

397
228
21

(61.5)
(35.3)
(3.3)

<0.001

high level of awareness among HCWs was  attributed to the educa-
tion and training on EVD owing to the nature of their profession.
A study conducted in Nigeria [18] reported a lower level of HCW’s
knowledge as only 41–45% of the respondents possessed satisfac-
tory general knowledge about Ebola as compared to 55–75% correct
responses from our study participants. This is in line with findings
from Ethiopian [19] study where around 80% HCWs were aware
of EVD. However, a significant within group knowledge difference
was noted between the physicians, nurses and other HCWs per-
forming Hajj duties; physicians as expected had the highest level
of overall knowledge.

The care of confirmed or suspected EVD case is a stressful job
and the training of the HCWs is corner stone in this situation [20].
Majority Hajj HCWs who  sought pre-Hajj health training adhered
to hand washing and use of surgical or N95 masks especially while
contacting the patients. Memish et al. [14] in his study conducted
in Saudi Arabia showed high compliance with hand washing 98%,
and 90% using face masks but our study indicated that about 83%
reported good compliance with hand hygiene, two  third of Hajj
group (64.6%) practiced regular use of surgical masks and the use
of N95 respirators when required was  adequate. Studies conducted
in South Korea [21], India [22] and China [23] also showed that
training improves knowledge and compliance with standard pre-
caution. A study conducted in Nigeria [24] showed a gap between
the knowledge and practices on standard precautions among HCWs
which was also observed in our study participants especially those
who did not receive training.

In order to induce a positive behavior change of adopting these
standard precautions in the HCWs there is a need to address con-
cerns faced by them in the field and reinforcing knowledge through
frequent refresher training sessions [25]. Varieties of training meth-
ods can be used to educate, implement and improve the concepts
of infection control. The hazard and personal protection equip-

ment (PPE) simulation trainings emanated during West Africa Ebola
outbreak, showed improvement in EVD outcome, prevention and
control [26,27]. In Hajj season, these concepts could be used for
such emerging infectious diseases.
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Handling any public health emergency during a mass gathering
n an effective and timely way cannot be accomplished without
roper and extensive coordination and cooperation between all
take holders [12,14]. The lessons from Ebola outbreak in Uganda
nd previous major disasters elaborate the importance of good
ultisectoral approach /coordination, surveillance and attitude of
CWs towards PPE use in dealing with such outbreaks [28–30].
ot only a rapid response, but good preparedness and availability
f outbreak guidelines regarding EVD are crucial factors for control-
ing its outbreak [31]. A highly coordinated and efficient system is
eveloped by the Saudi government in hosting such mega events.
roper planning, coordination and management from Ministry of
ealth and other stake holders during Hajj ensures the availability
f drugs and personal protection equipment (PPE) [10,11]. Stud-
es conducted in developing countries identifies limited resources,
ack of training on PPE use, excess workload and time constraint
s major factors influencing the poor practice of infection control
n healthcare facilities [25,32]. Even though the availability of PPE
ike hand sanitizers or face masks was not limited for our study
articipants, yet the identified gap between knowledge and prac-
ice is alarming; as this carelessness poses a threat to HCW’s life as
ell [24,25]. The only possible explanation can be HCW’s increased
orkload and time constraints with no stringent measure to ensure

ompliance during such mega events. This knowledge and practice
ap needs to be bridged especially at events of such mass gather-
ngs. HCWs taking precautions as instructed can be most important

eans of prevention [25].
According to World Health Organization, globally around 40%

f infections in HCWs are attributed to their occupational exposure
25,28]. It is known that, the HCW’s occupation is an important
eterminant for their perception towards EVD [18]. However, the
reparedness perception of the Hajj HCWs in our study was  better
han the non-Hajj HCWs, as they were in a higher exposure risk. This

ay  be attributed to refresher trainings of Hajj group for infection
ontrol measures. A study conducted in Saudi Arabia during 2014
ajj indicated the low immunization status of HCWs. According to

hat study findings the immunization of hepatitis B, meningococcal
nd seasonal influenza vaccines were 73%, 67% and 51%, respec-
ively [12]. In our survey, almost same percentage of vaccination
overage for hepatitis B was observed, however, an improvement in
ompliance for meningococcal and annual influenza vaccines was
eported.

A major limitation of this study was the self-report method to
ssess the practices of infection control, as compliance could have
een more accurately assessed by observation.

onclusion

This study concludes that even though the HCWs were well
ware about EVD but there was a lack of infection control prac-
ice. As infection control routine trainings are limited, gaps have
een identified in knowledge and practice of infection control.
his underscores the need for management to focus on provi-
ion of personal protective equipment as well as training and
e-training of staff so that the standard precautions are adhered
o especially for those going on Hajj duties. With the recent EVD
mergence in African countries and massive migration of pilgrims
rom around the globe, it becomes imperative to adopt strict infec-
ion control measures during Hajj. We  can improve our healthcare
nstitute preparedness from the international experiences and help
f CDC Rapid Ebola Preparedness teams for assisting and train-

ng our health care workers. Moreover, immediate intervention
or the suspected cases of emerging infectious diseases patients,
ood compliance to infection control practice, ongoing continuous
raining, following the national and international guidelines and

[
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assessment of preparedness all are important factors to minimize
the infection exposure risk of the HCWs.

Authors contribution

Abdullah J. Alsahafi: Wrote the first draft, analysis and interpre-
tation of data, designed the methodology, literature review.

Allen C. Cheng: Designed the study /basic concept, contributed
to the writing of the manuscript and assisted the interpretation of
results.

Funding

No funding Sources.

Competing interests

None declared.

Ethical approval

Not required.

Acknowledgments

We  thank the Department of Medical Research and Studies, Jed-
dah, Kingdom of Saudi Arabia for the ethical approval of this study
and General Directorate Departments of health in Makkah, Medina
and Jeddah Ministry of Health, Saudi Arabia for facilitating the data
collection of this survey.

References

[1] Shujaa A, Alhamid S. Health response to Hajj mass gathering from emergency
perspective, narrative review. Turk J Emerg Med  2015;15(4):172–6, http://dx.
doi.org/10.1016/j.tjem.2015.02.001.

[2] Ministry Of Health. Statistics book. Statistical book for the year 1435 [cited 2016
May  10]. http://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.
aspx.

[3] Memish ZA. The Hajj: communicable and non-communicable health hazards
and  current guidance for pilgrims. Euro Surveill 2010;15(39):19671 https://
www.eurosurveillance.org/content/10.2807/ese.15.39.19671-en.

[4] D’Alessandro K, Leggio JW,  Al HM.  World’s largest gathering. Muslim mass pil-
grimage poses EMS  logistical & planning challenges. JEMS 2013;38(9):52–7
http://fac.ksu.edu.sa/sites/default/files/jems 09 2013 - hajj.pdf.

[5] Thackway S, Churches T, Fizzell J, Muscatello D, Armstrong P. Should cities
hosting mass gatherings invest in public health surveillance and planning?
Reflections from a decade of mass gatherings in Sydney, Australia. BMC Public
Health 2009;9(1):324, http://dx.doi.org/10.1186/1471-2458-9-324.

[6] Khan K, Freifeld CC, Wang J, Mekaru SR, Kossowsky D, Sonricker AL, et al. Prepar-
ing for infectious disease threats at mass gatherings: the case of the Vancouver
2010 Olympic Winter Games. CMAJ 2010;182(6):579–83, http://dx.doi.org/10.
1503/cmaj.100093.

[7] Gosadi IM,  BinSaeed A, Al-Hazmi AM,  Fadl AA, Alharbi KH, Swarelzahab MM.
Evaluation of applied public health emergency system at Prince Mohammed
International Airport in Almedinah during Hajj season 2014: a qualitative case
study. BMC  Res Notes 2015;8(1):435, http://dx.doi.org/10.1186/s13104-015-
1415-2.

[8] Memish ZA, Al-Tawfiq JA. The hajj in the time of an ebola outbreak in West
Africa. Travel Med  Infect Dis 2014;12(5):415–7, http://dx.doi.org/10.1016/j.
tmaid.2014.09.003.

[9] World Health Organization. Global alert and response. Situation report, Ebola
virus disease. [cited 2019 March 19] https://www.who.int/ebola/situation-
reports/drc-2018/en/.

10] Shafi S, Booy R, Haworth E, Rashid H, Memish ZA. Hajj: health lessons for mass
gatherings. J Infect Public Health 2008;1(January (1)):27–32, http://dx.doi.org/
10.1016/j.jiph.2008.08.008.

11] Al-Tawfiq JA, Memish ZA. Mass gathering medicine: 2014 Hajj and Umra prepa-
ration as a leading example. Int J Infect Dis 2014;27:26–31, http://dx.doi.org/

10.1016/j.ijid.2014.07.001.

12] Memish ZA, Zumla A, Alhakeem RF, Assiri A, Turkestani A, Al Harby
KD, et al. Hajj: infectious disease surveillance and control. Lancet
2014;383(9934):2073–82, http://dx.doi.org/10.1016/S0140-6736(14)60381-
0.

dx.doi.org/10.1016/j.tjem.2015.02.001
dx.doi.org/10.1016/j.tjem.2015.02.001
dx.doi.org/10.1016/j.tjem.2015.02.001
dx.doi.org/10.1016/j.tjem.2015.02.001
dx.doi.org/10.1016/j.tjem.2015.02.001
dx.doi.org/10.1016/j.tjem.2015.02.001
dx.doi.org/10.1016/j.tjem.2015.02.001
dx.doi.org/10.1016/j.tjem.2015.02.001
dx.doi.org/10.1016/j.tjem.2015.02.001
dx.doi.org/10.1016/j.tjem.2015.02.001
dx.doi.org/10.1016/j.tjem.2015.02.001
http://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx
http://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx
http://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx
http://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx
http://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx
http://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx
http://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx
http://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx
http://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx
http://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx
http://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx
http://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx
https://www.eurosurveillance.org/content/10.2807/ese.15.39.19671-en
https://www.eurosurveillance.org/content/10.2807/ese.15.39.19671-en
https://www.eurosurveillance.org/content/10.2807/ese.15.39.19671-en
https://www.eurosurveillance.org/content/10.2807/ese.15.39.19671-en
https://www.eurosurveillance.org/content/10.2807/ese.15.39.19671-en
https://www.eurosurveillance.org/content/10.2807/ese.15.39.19671-en
https://www.eurosurveillance.org/content/10.2807/ese.15.39.19671-en
https://www.eurosurveillance.org/content/10.2807/ese.15.39.19671-en
https://www.eurosurveillance.org/content/10.2807/ese.15.39.19671-en
https://www.eurosurveillance.org/content/10.2807/ese.15.39.19671-en
https://www.eurosurveillance.org/content/10.2807/ese.15.39.19671-en
https://www.eurosurveillance.org/content/10.2807/ese.15.39.19671-en
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
http://fac.ksu.edu.sa/sites/default/files/jems_09_2013_-_hajj.pdf
dx.doi.org/10.1186/1471-2458-9-324
dx.doi.org/10.1186/1471-2458-9-324
dx.doi.org/10.1186/1471-2458-9-324
dx.doi.org/10.1186/1471-2458-9-324
dx.doi.org/10.1186/1471-2458-9-324
dx.doi.org/10.1186/1471-2458-9-324
dx.doi.org/10.1186/1471-2458-9-324
dx.doi.org/10.1186/1471-2458-9-324
dx.doi.org/10.1186/1471-2458-9-324
dx.doi.org/10.1186/1471-2458-9-324
dx.doi.org/10.1503/cmaj.100093
dx.doi.org/10.1503/cmaj.100093
dx.doi.org/10.1503/cmaj.100093
dx.doi.org/10.1503/cmaj.100093
dx.doi.org/10.1503/cmaj.100093
dx.doi.org/10.1503/cmaj.100093
dx.doi.org/10.1503/cmaj.100093
dx.doi.org/10.1503/cmaj.100093
dx.doi.org/10.1186/s13104-015-1415-2
dx.doi.org/10.1186/s13104-015-1415-2
dx.doi.org/10.1186/s13104-015-1415-2
dx.doi.org/10.1186/s13104-015-1415-2
dx.doi.org/10.1186/s13104-015-1415-2
dx.doi.org/10.1186/s13104-015-1415-2
dx.doi.org/10.1186/s13104-015-1415-2
dx.doi.org/10.1186/s13104-015-1415-2
dx.doi.org/10.1186/s13104-015-1415-2
dx.doi.org/10.1186/s13104-015-1415-2
dx.doi.org/10.1016/j.tmaid.2014.09.003
dx.doi.org/10.1016/j.tmaid.2014.09.003
dx.doi.org/10.1016/j.tmaid.2014.09.003
dx.doi.org/10.1016/j.tmaid.2014.09.003
dx.doi.org/10.1016/j.tmaid.2014.09.003
dx.doi.org/10.1016/j.tmaid.2014.09.003
dx.doi.org/10.1016/j.tmaid.2014.09.003
dx.doi.org/10.1016/j.tmaid.2014.09.003
dx.doi.org/10.1016/j.tmaid.2014.09.003
dx.doi.org/10.1016/j.tmaid.2014.09.003
dx.doi.org/10.1016/j.tmaid.2014.09.003
https://www.who.int/ebola/situation-reports/drc-2018/en/
https://www.who.int/ebola/situation-reports/drc-2018/en/
https://www.who.int/ebola/situation-reports/drc-2018/en/
https://www.who.int/ebola/situation-reports/drc-2018/en/
https://www.who.int/ebola/situation-reports/drc-2018/en/
https://www.who.int/ebola/situation-reports/drc-2018/en/
https://www.who.int/ebola/situation-reports/drc-2018/en/
https://www.who.int/ebola/situation-reports/drc-2018/en/
https://www.who.int/ebola/situation-reports/drc-2018/en/
https://www.who.int/ebola/situation-reports/drc-2018/en/
https://www.who.int/ebola/situation-reports/drc-2018/en/
dx.doi.org/10.1016/j.jiph.2008.08.008
dx.doi.org/10.1016/j.jiph.2008.08.008
dx.doi.org/10.1016/j.jiph.2008.08.008
dx.doi.org/10.1016/j.jiph.2008.08.008
dx.doi.org/10.1016/j.jiph.2008.08.008
dx.doi.org/10.1016/j.jiph.2008.08.008
dx.doi.org/10.1016/j.jiph.2008.08.008
dx.doi.org/10.1016/j.jiph.2008.08.008
dx.doi.org/10.1016/j.jiph.2008.08.008
dx.doi.org/10.1016/j.jiph.2008.08.008
dx.doi.org/10.1016/j.jiph.2008.08.008
dx.doi.org/10.1016/j.ijid.2014.07.001
dx.doi.org/10.1016/j.ijid.2014.07.001
dx.doi.org/10.1016/j.ijid.2014.07.001
dx.doi.org/10.1016/j.ijid.2014.07.001
dx.doi.org/10.1016/j.ijid.2014.07.001
dx.doi.org/10.1016/j.ijid.2014.07.001
dx.doi.org/10.1016/j.ijid.2014.07.001
dx.doi.org/10.1016/j.ijid.2014.07.001
dx.doi.org/10.1016/j.ijid.2014.07.001
dx.doi.org/10.1016/j.ijid.2014.07.001
dx.doi.org/10.1016/j.ijid.2014.07.001
dx.doi.org/10.1016/S0140-6736(14)60381-0
dx.doi.org/10.1016/S0140-6736(14)60381-0
dx.doi.org/10.1016/S0140-6736(14)60381-0
dx.doi.org/10.1016/S0140-6736(14)60381-0
dx.doi.org/10.1016/S0140-6736(14)60381-0
dx.doi.org/10.1016/S0140-6736(14)60381-0
dx.doi.org/10.1016/S0140-6736(14)60381-0
dx.doi.org/10.1016/S0140-6736(14)60381-0
dx.doi.org/10.1016/S0140-6736(14)60381-0


ection 

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

A.J. Alsahafi, A.C. Cheng / Journal of Inf

13] Ministry Of Health [cited 2016 May  10] Health regulations for travelers to Saudi
Arabia for Umrah & pilgrimage (Hajj)-1435; 2014 http://www.moh.gov.sa/en/
hajj/pages/healthregulations.aspx.

14] Memish ZA, Stephens GM,  Steffen R, Ahmed QA. Emergence of medicine for
mass gatherings: lessons from the Hajj. Lancet Infect Dis 2012;12(1):56–65,
http://dx.doi.org/10.1016/S1473-3099(11)70337-1.

15]  Al-Tawfiq JA, Smallwood CA, Arbuthnott KG, Malik MS, Barbeschi M,  Memish
ZA. Emerging respiratory and novel coronavirus 2012 infections and mass gath-
erings. East Mediterr Health J 2013;19(suppl. 1):S48–54 http://www.who.int/
iris/handle/10665/118446.

16] Suwantarat N, Apisarnthanarak A. Risks to healthcare workers with emerging
diseases: lessons from MERS-CoV, Ebola, SARS, and avian flu. Curr Opin Infect
Dis 2015;28(4):349–61, http://dx.doi.org/10.1097/QCO.0000000000000183.

17]  Center for Disease Controle and Prevention. Ebola virus disease. About Ebola
Virus Disease [cited 2015 Aug 18]. http://www.cdc.gov/vhf/ebola/about.html.

18] Kucharski AJ, Edmunds WJ.  Case fatality rate for Ebola virus disease in
west Africa. Lancet 2014;384(9950):1260, http://dx.doi.org/10.1016/S0140-
6736(14)61706-2.

19] Abebe TB, Bhagavathula AS, Tefera YG, Ahmad A, Khan MU,  Belachew SA, et al.
Healthcare professionals’ awareness, knowledge, attitudes, perceptions and
beliefs about Ebola at Gondar University Hospital, Northwest Ethiopia: a cross-
sectional study. J Public Health Afr 2016;7(2):570, http://dx.doi.org/10.4081/
jphia.2016.570.

20] Palmore TN, Barrett K, Michelin A, Ramsburg A, Lee LM,  Davey RT, et al. Chal-
lenges in managing patients who have suspected or confirmed ebola virus
infection at the national institutes of health. Infect Control Hosp Epidemiol
2015;36(6):623–6, http://dx.doi.org/10.1017/ice.2015.60.

21] Lee SS, Park SJ, Chung MJ,  Lee JH, Kang HJ, Lee J, et al. Improved hand hygiene
compliance is associated with the change of perception toward hand hygiene
among medical personnel. J Infect Chemother 2014;46(3):165–71, http://dx.

doi.org/10.3947/ic.2014.46.3.165.

22] Kermode M,  Jolley D, Langkham B, Thomas MS,  Holmes W,  Gifford SM.  Compli-
ance with Universal/Standard Precautions among health care workers in rural
north India. Am J Infect Control 2005;33(1):27–33, http://dx.doi.org/10.1016/
j.ajic.2004.07.014.

[

and Public Health 12 (2019) 720–725 725

23] Luo Y, He GP, Zhou JW,  Luo Y. Factors impacting compliance with standard
precautions in nursing, China. Int J Infect Dis 2010;14(12):e1106–14, http://
dx.doi.org/10.1016/j.ijid.2009.03.037.

24] Oladimeji AM,  Gidado S, Nguku P, et al. Ebola virus disease — gaps in knowledge
and practice among healthcare workers in Lagos, August 2014. Trop Med  Int
Health 2015;20(9):1162–70, http://dx.doi.org/10.1111/tmi.12528.

25] Iliyasu G, Dayyab FM,  Habib ZG, Tiamiyu AB, Abubakar S, Mijinyawa MS,
et  al. Knowledge and practices of infection control among healthcare work-
ers  in a Tertiary Referral Center in North-Western Nigeria. Ann Afr Med
2016;15(1):34–40, http://dx.doi.org/10.4103/1596-3519.161724.

26] Gale TCE, Chatterjee A, Mellor NE, Allan RJ. Health worker focused distributed
simulation for improving capability of health systems in Liberia. Simul Healthc
2016;11(2):75–81, http://dx.doi.org/10.1097/SIH.0000000000000156.

27] Biddell E, Vandersall B, Bailes S, Estephan S, Ferrara L, Nagy K, et al.
Use of simulation to gauge preparedness for ebola at a free-standing chil-
dren’s hospital. Simul Healthc 2016;11(2):94–9, http://dx.doi.org/10.1097/SIH.
0000000000000134.

28] Bazeyo W,  Bagonza J, Halage A, Okure G, Mugagga M,  Musoke R, et al. Ebola
a  reality of modern public health; need for surveillance, preparedness and
response training for health workers and other multidisciplinary teams: a case
for  Uganda. Pan Afr Med  J 2015;20:404, http://dx.doi.org/10.11604/pamj.2015.
20.404.6159.

29] Khan AS, Lurie N. Health security in 2014: building on preparedness knowledge
for emerging health threats. Lancet 2014;384(9937):93–7, http://dx.doi.org/
10.1016/S0140-6736(14)60260-9.

30] Speroni KG, Seibert DJ, Mallinson RK. Nurses’ perceptions on Ebola care in the
United States, part 2: a qualitative analysis. J Nurs Adm 2015;45(11):544–50,
http://dx.doi.org/10.1097/NNA.0000000000000261.

31] Shears P, O’Dempsey TJD. Ebola virus disease in Africa: epidemiology and noso-
comial transmission. J Hosp Infect 2015;90(1):1–9, http://dx.doi.org/10.1016/

j.jhin.2015.01.002.

32] Amenze O, Vincent Y, Oghenetega E, Lydia U. Status of Ebola Virus Disease (EVD)
preventive practices among Health care workers (HCWs) in Benin City: a year
after disease containment in Nigeria. Pan Afr Med  J 2018;30:50, http://dx.doi.
org/10.11604/pamj.2018.30.50.15594.

http://www.moh.gov.sa/en/hajj/pages/healthregulations.aspx
http://www.moh.gov.sa/en/hajj/pages/healthregulations.aspx
http://www.moh.gov.sa/en/hajj/pages/healthregulations.aspx
http://www.moh.gov.sa/en/hajj/pages/healthregulations.aspx
http://www.moh.gov.sa/en/hajj/pages/healthregulations.aspx
http://www.moh.gov.sa/en/hajj/pages/healthregulations.aspx
http://www.moh.gov.sa/en/hajj/pages/healthregulations.aspx
http://www.moh.gov.sa/en/hajj/pages/healthregulations.aspx
http://www.moh.gov.sa/en/hajj/pages/healthregulations.aspx
http://www.moh.gov.sa/en/hajj/pages/healthregulations.aspx
dx.doi.org/10.1016/S1473-3099(11)70337-1
dx.doi.org/10.1016/S1473-3099(11)70337-1
dx.doi.org/10.1016/S1473-3099(11)70337-1
dx.doi.org/10.1016/S1473-3099(11)70337-1
dx.doi.org/10.1016/S1473-3099(11)70337-1
dx.doi.org/10.1016/S1473-3099(11)70337-1
dx.doi.org/10.1016/S1473-3099(11)70337-1
dx.doi.org/10.1016/S1473-3099(11)70337-1
dx.doi.org/10.1016/S1473-3099(11)70337-1
http://www.who.int/iris/handle/10665/118446
http://www.who.int/iris/handle/10665/118446
http://www.who.int/iris/handle/10665/118446
http://www.who.int/iris/handle/10665/118446
http://www.who.int/iris/handle/10665/118446
http://www.who.int/iris/handle/10665/118446
http://www.who.int/iris/handle/10665/118446
http://www.who.int/iris/handle/10665/118446
dx.doi.org/10.1097/QCO.0000000000000183
dx.doi.org/10.1097/QCO.0000000000000183
dx.doi.org/10.1097/QCO.0000000000000183
dx.doi.org/10.1097/QCO.0000000000000183
dx.doi.org/10.1097/QCO.0000000000000183
dx.doi.org/10.1097/QCO.0000000000000183
dx.doi.org/10.1097/QCO.0000000000000183
dx.doi.org/10.1097/QCO.0000000000000183
http://www.cdc.gov/vhf/ebola/about.html
http://www.cdc.gov/vhf/ebola/about.html
http://www.cdc.gov/vhf/ebola/about.html
http://www.cdc.gov/vhf/ebola/about.html
http://www.cdc.gov/vhf/ebola/about.html
http://www.cdc.gov/vhf/ebola/about.html
http://www.cdc.gov/vhf/ebola/about.html
http://www.cdc.gov/vhf/ebola/about.html
dx.doi.org/10.1016/S0140-6736(14)61706-2
dx.doi.org/10.1016/S0140-6736(14)61706-2
dx.doi.org/10.1016/S0140-6736(14)61706-2
dx.doi.org/10.1016/S0140-6736(14)61706-2
dx.doi.org/10.1016/S0140-6736(14)61706-2
dx.doi.org/10.1016/S0140-6736(14)61706-2
dx.doi.org/10.1016/S0140-6736(14)61706-2
dx.doi.org/10.1016/S0140-6736(14)61706-2
dx.doi.org/10.1016/S0140-6736(14)61706-2
dx.doi.org/10.4081/jphia.2016.570
dx.doi.org/10.4081/jphia.2016.570
dx.doi.org/10.4081/jphia.2016.570
dx.doi.org/10.4081/jphia.2016.570
dx.doi.org/10.4081/jphia.2016.570
dx.doi.org/10.4081/jphia.2016.570
dx.doi.org/10.4081/jphia.2016.570
dx.doi.org/10.4081/jphia.2016.570
dx.doi.org/10.4081/jphia.2016.570
dx.doi.org/10.1017/ice.2015.60
dx.doi.org/10.1017/ice.2015.60
dx.doi.org/10.1017/ice.2015.60
dx.doi.org/10.1017/ice.2015.60
dx.doi.org/10.1017/ice.2015.60
dx.doi.org/10.1017/ice.2015.60
dx.doi.org/10.1017/ice.2015.60
dx.doi.org/10.1017/ice.2015.60
dx.doi.org/10.1017/ice.2015.60
dx.doi.org/10.3947/ic.2014.46.3.165
dx.doi.org/10.3947/ic.2014.46.3.165
dx.doi.org/10.3947/ic.2014.46.3.165
dx.doi.org/10.3947/ic.2014.46.3.165
dx.doi.org/10.3947/ic.2014.46.3.165
dx.doi.org/10.3947/ic.2014.46.3.165
dx.doi.org/10.3947/ic.2014.46.3.165
dx.doi.org/10.3947/ic.2014.46.3.165
dx.doi.org/10.3947/ic.2014.46.3.165
dx.doi.org/10.3947/ic.2014.46.3.165
dx.doi.org/10.3947/ic.2014.46.3.165
dx.doi.org/10.1016/j.ajic.2004.07.014
dx.doi.org/10.1016/j.ajic.2004.07.014
dx.doi.org/10.1016/j.ajic.2004.07.014
dx.doi.org/10.1016/j.ajic.2004.07.014
dx.doi.org/10.1016/j.ajic.2004.07.014
dx.doi.org/10.1016/j.ajic.2004.07.014
dx.doi.org/10.1016/j.ajic.2004.07.014
dx.doi.org/10.1016/j.ajic.2004.07.014
dx.doi.org/10.1016/j.ajic.2004.07.014
dx.doi.org/10.1016/j.ajic.2004.07.014
dx.doi.org/10.1016/j.ajic.2004.07.014
dx.doi.org/10.1016/j.ijid.2009.03.037
dx.doi.org/10.1016/j.ijid.2009.03.037
dx.doi.org/10.1016/j.ijid.2009.03.037
dx.doi.org/10.1016/j.ijid.2009.03.037
dx.doi.org/10.1016/j.ijid.2009.03.037
dx.doi.org/10.1016/j.ijid.2009.03.037
dx.doi.org/10.1016/j.ijid.2009.03.037
dx.doi.org/10.1016/j.ijid.2009.03.037
dx.doi.org/10.1016/j.ijid.2009.03.037
dx.doi.org/10.1016/j.ijid.2009.03.037
dx.doi.org/10.1016/j.ijid.2009.03.037
dx.doi.org/10.1111/tmi.12528
dx.doi.org/10.1111/tmi.12528
dx.doi.org/10.1111/tmi.12528
dx.doi.org/10.1111/tmi.12528
dx.doi.org/10.1111/tmi.12528
dx.doi.org/10.1111/tmi.12528
dx.doi.org/10.1111/tmi.12528
dx.doi.org/10.1111/tmi.12528
dx.doi.org/10.4103/1596-3519.161724
dx.doi.org/10.4103/1596-3519.161724
dx.doi.org/10.4103/1596-3519.161724
dx.doi.org/10.4103/1596-3519.161724
dx.doi.org/10.4103/1596-3519.161724
dx.doi.org/10.4103/1596-3519.161724
dx.doi.org/10.4103/1596-3519.161724
dx.doi.org/10.4103/1596-3519.161724
dx.doi.org/10.4103/1596-3519.161724
dx.doi.org/10.1097/SIH.0000000000000156
dx.doi.org/10.1097/SIH.0000000000000156
dx.doi.org/10.1097/SIH.0000000000000156
dx.doi.org/10.1097/SIH.0000000000000156
dx.doi.org/10.1097/SIH.0000000000000156
dx.doi.org/10.1097/SIH.0000000000000156
dx.doi.org/10.1097/SIH.0000000000000156
dx.doi.org/10.1097/SIH.0000000000000156
dx.doi.org/10.1097/SIH.0000000000000134
dx.doi.org/10.1097/SIH.0000000000000134
dx.doi.org/10.1097/SIH.0000000000000134
dx.doi.org/10.1097/SIH.0000000000000134
dx.doi.org/10.1097/SIH.0000000000000134
dx.doi.org/10.1097/SIH.0000000000000134
dx.doi.org/10.1097/SIH.0000000000000134
dx.doi.org/10.1097/SIH.0000000000000134
dx.doi.org/10.11604/pamj.2015.20.404.6159
dx.doi.org/10.11604/pamj.2015.20.404.6159
dx.doi.org/10.11604/pamj.2015.20.404.6159
dx.doi.org/10.11604/pamj.2015.20.404.6159
dx.doi.org/10.11604/pamj.2015.20.404.6159
dx.doi.org/10.11604/pamj.2015.20.404.6159
dx.doi.org/10.11604/pamj.2015.20.404.6159
dx.doi.org/10.11604/pamj.2015.20.404.6159
dx.doi.org/10.11604/pamj.2015.20.404.6159
dx.doi.org/10.11604/pamj.2015.20.404.6159
dx.doi.org/10.11604/pamj.2015.20.404.6159
dx.doi.org/10.1016/S0140-6736(14)60260-9
dx.doi.org/10.1016/S0140-6736(14)60260-9
dx.doi.org/10.1016/S0140-6736(14)60260-9
dx.doi.org/10.1016/S0140-6736(14)60260-9
dx.doi.org/10.1016/S0140-6736(14)60260-9
dx.doi.org/10.1016/S0140-6736(14)60260-9
dx.doi.org/10.1016/S0140-6736(14)60260-9
dx.doi.org/10.1016/S0140-6736(14)60260-9
dx.doi.org/10.1016/S0140-6736(14)60260-9
dx.doi.org/10.1097/NNA.0000000000000261
dx.doi.org/10.1097/NNA.0000000000000261
dx.doi.org/10.1097/NNA.0000000000000261
dx.doi.org/10.1097/NNA.0000000000000261
dx.doi.org/10.1097/NNA.0000000000000261
dx.doi.org/10.1097/NNA.0000000000000261
dx.doi.org/10.1097/NNA.0000000000000261
dx.doi.org/10.1097/NNA.0000000000000261
dx.doi.org/10.1016/j.jhin.2015.01.002
dx.doi.org/10.1016/j.jhin.2015.01.002
dx.doi.org/10.1016/j.jhin.2015.01.002
dx.doi.org/10.1016/j.jhin.2015.01.002
dx.doi.org/10.1016/j.jhin.2015.01.002
dx.doi.org/10.1016/j.jhin.2015.01.002
dx.doi.org/10.1016/j.jhin.2015.01.002
dx.doi.org/10.1016/j.jhin.2015.01.002
dx.doi.org/10.1016/j.jhin.2015.01.002
dx.doi.org/10.1016/j.jhin.2015.01.002
dx.doi.org/10.1016/j.jhin.2015.01.002
dx.doi.org/10.11604/pamj.2018.30.50.15594
dx.doi.org/10.11604/pamj.2018.30.50.15594
dx.doi.org/10.11604/pamj.2018.30.50.15594
dx.doi.org/10.11604/pamj.2018.30.50.15594
dx.doi.org/10.11604/pamj.2018.30.50.15594
dx.doi.org/10.11604/pamj.2018.30.50.15594
dx.doi.org/10.11604/pamj.2018.30.50.15594
dx.doi.org/10.11604/pamj.2018.30.50.15594
dx.doi.org/10.11604/pamj.2018.30.50.15594
dx.doi.org/10.11604/pamj.2018.30.50.15594
dx.doi.org/10.11604/pamj.2018.30.50.15594

	Health care workers’ awareness and infection control practices about Ebola virus disease in Hajj 2015
	Introduction
	Methodology
	Results
	The knowledge of HCWs about EVD
	Infection control measures
	HCWs Educational needs and preparedness for Ebola and other emerging infectious diseases

	Discussion
	Conclusion
	Authors contribution
	Funding
	Competing interests
	Ethical approval
	Acknowledgments
	References


