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Introduction

The Middle East respiratory syndrome coronavirus (MERS-
CoV) continues to cause sporadic cases and nosocomial
outbreaks.! MERS-CoV was firstly detected in the Arabian

ABSTRACT

Objective: The current study was intended to evaluate the knowledge and awareness
toward Middle East respiratory syndrome coronavirus (MERS-CoV) of pilgrims from
Saudi Arabia and from different Arabian countries.

Methods: A prospective study was conducted among pilgrims from Saudi Arabia
and those from other Arab nations. A total number of 2120 participants including
736 Saudi pilgrims (436 males and 300 females) and 1384 non-Saudi Arabian pilgrims
(1384; 909 males and 475 females) were included in the study. The responses of the
participants were descriptively analyzed. Pearson correlation coefficient was used
to screen the possible correlations among different variables. The differences in the
responses between the two groups were evaluated using Mann—Whitney analysis.

Results: The responses of the Saudi pilgrims showed statistically significant results
in comparison to non-Saudi pilgrims in answering all questions except those related
to the presence of efficient vaccination or treatment and the source of information. It
was clear that the Saudi pilgrims were more oriented about different aspects of MERS-
CoV including the nature of the causative agent, the signs, the severity of the disease,
the animals that can transmit the infection to humans, the risk groups, and when one
need to be screened for infection. In both Saudi and non-Saudi pilgrims, the official
websites of health organizations constitute the main source of their information.

Conclusion: It was concluded that Saudi pilgrims possess good knowledge about the
MERS-CoV although more orientation is still required.
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flu; however, severe cases have been reported in elderly
individuals and immune compromised patients with underlying
conditions.’” Health-care workers are among the risk groups?
and asymptomatic health-care workers spread illness among
hospitalized patients.”

Peninsula in 2012 and responsible for at least 1864 laboratory-

confirmed cases with approximately 35% case fatality.
Although the disease was detected in about 27 countries,
>80% of cases were detected in Saudi Arabia.> MERS-CoV is
classified as linecage C of the genus Betacoronavirus.® Insect-
eating bats are currently the known potential reservoir host
for MERS-CoV*® while dromedary camels are the known
potential animal host.%” Consumption of raw camel products
and direct contact with camels may constitute a possible role

of disease transmission.®

MERS-CoV affects all ages. The clinical epidemiology
of MERS-CoV cases showed similarity to the seasonal
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Annually, Saudi Arabia hosts at least three million Muslims from
different nationalities at the same time in Mekkah during the
pilgrimage season. Pilgrims also visit Medinah after finishing
the pilgrimage rituals. Accordingly, there is a possibility of
transmission of different diseases among pilgrims. Interestingly,
no notification of laboratory-confirmed MERS-CoV cases during
pilgrimage seasons was reported; however, several imported
MERS-CoV cases were recorded among returning individuals
who visited Mekkah and Medinah in different countries including
the Netherlands, UK, Algeria, Tunisia, and Malaysia.!""!*

Appropriate public health responses are dependent on high-
quality knowledge and awareness about important aspects
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of the disease. Whenever facing an outbreak, there is always
a need for health education programs to raise the public
awareness with regular evaluation of the level of knowledge
to fill gaps of deficient or lack of information. MERS-CoV is a
good case in point that constituted a real panic to populations.
Preparing population adequately for this threat involves action
on many fronts, including enhancing the public awareness
toward the basic knowledge about the disease that is one key
pillar of an enhanced outbreak investigation, response, and
control system. We argue that our thinking should converge
on the public awareness and we should address the gaps of all
disciplines of the disease. The initial public health response to
the MERS-CoV have been poorly calibrated owing to early
estimates of the case fatality rate.'* What was initially thought
to be a potential threat and severe novel coronavirus turned out
to be no more severe than an average respiratory infection.!>!¢
The current study aimed to evaluate the level of knowledge
and awareness of the Saudi and non-Saudi-Arabian pilgrims
regarding the MERS-CoV.

Methods

This study has reviewed and approved by the Taif University
Ethics Committee. During the pilgrimage season 2016, a
prospective study has conducted among pilgrims from Saudi
Arabia and those from other Arab nations. The respondents’
knowledge regarding MERS-CoV and their understanding of
the risk of MERS-CoV infection were descriptively analyzed.
The questionnaire was distributed in Mina, Saudi Arabia.
The sample size was calculated using RASOFT online freely
available program (http://www.raosoft.com/samplesize.html)
with 99% confidence level. A total number of 2120 participants
including 736 Saudi and non-Saudi Arabian pilgrims (1384;
909 males and 475 females) were included in the study.
Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS) v.16.0 (SPSS, Inc.,
Chicago, IL, USA). The numbers and the percentages of the
different variables were estimated using descriptive analysis.
Pearson correlation coefficient and chi-square test were used
to evaluate variables and determine the possible correlations.
The data from Saudi and non-Saudi were compared statistically
analyzed using Mann-Whitney analysis.

Results

A total number of 2120 pilgrims were enrolled in the current
study: 736 Saudi (436 males and 300 females) and 1384 non-
Saudi Arabian pilgrims (909 males and 475 females). About
44% (333/736) of the Saudi and 43% (595/1384) of the non-
Saudi pilgrims hold a high level of education; a bachelor degree
or higher. The major source of information included the official
websites of health organizations (39.54%, 49.49%) followed
by the social media (25.95, 20.23) for Saudi and non-Saudi
pilgrims, respectively, with no statistical significance detected
between the Saudi and non-Saudi pilgrims (Table 1). Both

groups of pilgrims (n: 2120) were first screened for the overall
knowledge and awareness toward MERS-CoV. Results showed
incorrect knowledge and awareness when asking the whole
pilgrims about the following information: MERS-CoV appears
in certain time in the year, MERS-CoV is a fatal disease to
any person, the animal source of the disease, the probability of
camel meat and milk to transmit the disease, whether people
should be screened after coming in contact with laboratory-
confirmed cases and the presence of available vaccine and
antiviral for the MERS-CoV (Figure 1).

On comparing the Saudi and non-Saudi Arab pilgrims, the
level of knowledge was changed according to whether the
tested participants were Saudi or not. The Saudi pilgrims
showed significant differences in the level of knowledge
than non-Saudi Arabian pilgrims in the following topics: The
nature of MERS-CoV (79.35% vs. 61.78%, %, P = 0.042),
the signs of the disease and its similarity to flu (78.94 vs.
65.17%, P < 0.001), the severity of the disease (55.3% vs.
35.48%. P = 0.036) and the animals that could transmit the
disease (48.37% vs. 28.54%, P=0.015), (Table 2). Both groups
showed a low level of knowledge regarding the seasonal nature
of the disease, and camel milk and meat as possible sources
of disease transmission (Table 2). No significant differences
were detected among male and female participants in both
groups (Table 2). The Saudi pilgrims showed higher level of
knowledge regarding the fact that being health-care workers
is a risk factor (68.61 vs. 48.55, P <0.001) and the necessity
for screening for MERS-CoV when being in contact with the
infected persons (61.01 vs. 46.46, P = 0.009). There was no
significant differences between Saudi and non-Saudi Arabian
pilgrims regarding the absence of an effective antiviral
treatment (46.60 vs. 27.38) and the absence of an effective
vaccine against MERS-CoV (38.99 vs. 22.54) (Table 3). No
significant correlation was detected among different questions.

Discussion

A total number of 2120 pilgrims were enrolled in the current
study: 736 Saudi and 1384 non-Saudi Arabian pilgrims).
The major source of information of the participants included
the official websites of health organizations followed by the
social media for Saudi and non-Saudi pilgrims, respectively.
Previous study revealed that the social media constituted the
main source of knowledge for medical students.'” Meanwhile,
in one of our unpublished data for the general population, the
health-care workers and physicians constituted the main source
of information.

The Saudi pilgrims showed a good level of the overall
knowledge about the nature of MERS-CoV including: The
causative agent, the signs of the disease, its similarity to flu,
the severity of the disease. Correct answers were expressed in
considerable high percentages of the participants. Meanwhile,
non-Saudi pilgrims showed a lower level of knowledge for the
same questions. In contrast, both groups showed a low level
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Table 1: Demographic data and source of information for Saudi and non-Saudi Arabian pilgrims

Item Saudi Non-Saudi
Female Female
Age range
<18 8(1.83) 26 (8.67) 34 (4.62) 19 (2.09) 12 (2.53) 31(2.24)
19-39 287 (65.83) 205 (68.33) 492 (66.85) 382 (42.02) 234 (49.26) 616 (44.51)
40-59 131 (30.05) 67 (22.33) 198 (26.90) 405 (44.55) 158 (33.26) 563 (40.68)
More than 60 10 (2.29) 2(0.67) 12 (1.63) 103 (11.33) 71 (14.95) 174 (12.57)
Education
Intermediate school or less 46 (10.55) 44 (14.67) 90 (12.23) 211 (23.21) 124 (26.11) 335 (24.21)
High school 205 (47.02) 108 (36.00) 313 (42.53) 293 (32.23) 161 (33.89) 454 (32.80)
Bachelor 164 (37.61) 144 (48.00) 308 (41.85) 319 (35.09) 164 (34.53) 483 (34.90)
Master or higher 21 (4.82) 4(1.33) 25 (3.40) 86 (9.46) 26 (5.47) 112 (8.09)
Source of information
Official websites of health organizations 115 (26.38) 176 (58.67) 291 (39.54) 450 (49.50) 235 (49.47) 685 (49.49)
Papers (newspapers, posters) 76 (17.43) 20 (6.67) 96 (13.04) 80 (8.80) 30 (6.32) 110 (7.95)
Videos (channels, Youtube) 42 (9.63) 32 (10.67) 74 (10.05) 150 (16.50) 95 (20) 245 (17.70)
Social media (WhatsApp, Twitter, Facebook) 120 (27.53) 71 (23.67) 191 (25.95) 195 (21.45) 85 (17.89) 280 (20.23)
Family, friends, or Teachers 45(10.32) 0(0.0) 45 (6.11) 0(0.0) 0(0.0) 0(0.0)
Other 38(8.72) 1(0.33) 39 (5.30) 34 (3.74) 30(6.32) 64 (4.62)

*Values are expressed in numbers and percentages. MERS-CoV: Middle East respiratory syndrome coronavirus
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Figure 1: The overall knowledge and awareness of all the pilgrims toward Middle East respiratory syndrome coronavirus (MERS-CoV).
Q1 - What is the MERS-CoV, Q2 - MERS-CoV appears in certain time in the year, Q3 - MERS-CoV signs are similar to Flu, Q4 - MERS-
CoV is a fatal disease to any person, Q5 - The following animals can transmit the MERS-CoV, Q6 - Camel milk and meat may transmit the
MERS-CoV to humans, Q7 - People having chronic medical illnesses are considered high-risk group, Q8 - Being health-care workers make
you more susceptible to get the disease, Q9 - If you come in contact to laboratory confirmed MERS-CoV infected person, you should be
monitored for MERS-CoV, Q10 - Currently, there is an effective treatment for MERS-CoV, Q11 - Currently, there is a vaccine for MERS-CoV

of knowledge regarding the seasonal nature of the disease.
High level of awareness among Saudi populations and medical
students have previously detected and found consistent with
our results.!®'® In comparison to the previous studies, our
study demonstrates that the Saudi and Arabian non-Saudi
pilgrims showed more awareness of the disease than French
and Australian Pilgrims did.!**

Although the Saudi pilgrims showed a better level of knowledge
regarding the animal source of the disease in comparison to the
non-Saudi Arabian pilgrims, a deficiency in the information in
almost half of the population was noticed. This finding agrees
with that recorded previously in Saudi Arabia.'” Raw camel
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milk and cooked camel meat are commonly consumed in the
Arab Gulf area. There is a raised concern about the risk of
consumption of raw camel products as a potential source of
MERS-CoV infection.?! It was found that both Saudi Arabian
and non-Saudi Arabian participants showed unsatisfactory
awareness about this important matter. Pilgrims who were
aware of MERS-CoV animal sources were also found oriented
about risks from consuming non-heat treated camel products
compared with those who were unaware. This finding agrees
with the results reported previously in Tashani et al. 2014."°

Health-care workers are prone to capture infection from their
close contact with infected individuals, accordingly, they are
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Table 2: Knowledge about the MERS-CoV causative agent, signs, severity, and disease transmission

Non Saudi

What is the MERS-CoV

Bacterial infection 40 (9.17) 38 (12.7) 78 (10.60) 128 (14.08) 108 (22.74) 236 (17.05)
Viral infection 348 (79.8) 236 (78.67) 584 (79.35) 593 (65.24) 262 (55.16) 855 (61.78)
I don’t know 48 (11.01) 26 (8.6) 74 (10.05) 188 (20.68) 105 (22.11) 293 (21.17)
MERS-CoV appears in certain time in the year
Yes 128 (29.36) 107 (35.67) 235(31.93) 389 (42.79) 210 (44.21) 599 (43.28)
No 173 (39.68) 86 (28.67) 259 (35.19) 232 (25.52) 121 (25.47) 353 (25.51)
I don’t know 135 (30.96) 107 (35.67) 242 (32.88) 288 (31.68) 144 (30.32) 432 (31.21)
MERS-CoV signs are similar to flu
Yes 328 (75.23) 253 (84.33) 581 (78.94) 572 (62.93) 330 (69.47) 902 (65.17)
No 51 (11.70) 22 (7.33) 73 (9.92) 131 (14.41) 49 (10.32) 180 (13.01)
I do not know 57 (13.07) 25(8.33) 82 (11.14) 206 (22.66) 96 (20.21) 302 (21.82)
MERS-CoV is a fatal disease to any person
Yes 173 (39.68) 92 (30.66) 265 (36.00) 376 (41.36) 189 (39.79) 565 (40.82)
No 224 (51.38) 183 (61.00) 407 (55.30) 311 (34.21) 180 (37.89) 491 (35.48)
I do not know 39 (8.94) 25 (8.33) 64 (8.70) 222 (24.42) 106 (22.32) 328 (23.70)
The following animals can transmit the MERS-CoV
Camels and sheep 105 (24.08) 66 (22.00) 171 (23.23) 241 (26.51) 164 (34.53) 405 (29.26)
Camels and bats 191 (43.81) 165 (55.00) 356 (48.37) 286 (31.46) 109 (22.95) 395 (28.54)
Bats and sheep 39 (8.94) 2 (0.67) 41 (5.57) 86 (9.46) 48 (10.11) 134 (9.68)
I do not know 101 (23.17) 67 (22.33) 168 (22.83) 296 (32.56) 154 (32.42) 450 (32.51)
Camel milk and meat may transmit the MERS-CoV to
humans
Even heat treated ones 109 (25.00) 84 (28.00) 193 (26.22) 174 (19.14) 107 (22.53) 281 (20.30)
Only raw ones 144 (33.03) 113 (37.67) 257 (34.92) 268 (29.48) 136 (28.63) 404 (29.19)
They cannot 78 (17.89) 48 (16.00) 126 (17.12) 202 (22.22) 100 (21.05) 302 (21.82)
I do not know 105 (24.08) 55 (18.33) 160 (21.74) 265 (29.15) 132 (27.79) 397 (28.68)

*Values are expressed in numbers and percentages. MERS-CoV: Middle East respiratory syndrome coronavirus

considered among the risk groups.? In addition, asymptomatic
health-care workers play an important role in spreading the
illness among hospitalized patients.!® The Saudi pilgrims
showed a higher level of knowledge regarding the fact that

MERS-CoV among Saudi and non-Saudi pilgrims; however,
the awareness level was higher in Saudi pilgrims in comparison
to no Saudi ones.

being health-care workers is a risk factor.

According to the center of disease control and prevention
guidelines for monitoring persons with potential MERS-CoV
exposure, both symptomatic and asymptomatic people who
were exposed to laboratory confirmed cases must undergo active
monitoring until 14 days after the past potential exposure.?
Interestingly, the majority of both Saudi and non-Saudi pilgrims
were aware of the necessity of monitoring for MERS-CoV upon
exposure to the infected persons; however, awareness level was
higher in Saudi pilgrims than non-Saudi ones.

Currently, there is neither a commercially available protective
vaccine nor a specific antiviral treatment for MERS-CoV.%
There was a relatively insufficient awareness about the
availability of effective vaccine and antiviral agents for

Although the current study reveals a better level of knowledge
and awareness regarding the MERS-CoV, more effort should
be paid to enhance the public misconceptions regarding the
animal source of the disease and animal products handling,
as well as cases who should be suspected to screening to
MERS-CoV. The knowledge and awareness about the discase
are important for the adoption of the protective measures that
minimize the risk exposure for the disease. Theoretically,
health behavior style of an individual may be helpful in leading
people from awareness and perception of the severity to disease
susceptibility, to action.?*

Conclusion

This study showed that awareness toward MERS-CoV of the
Saudi pilgrims is better in the overall knowledge than non-
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Table 3: Knowledge and awareness to the MERS-CoV among Saudi and non-Saudi Arabian pilgrims regarding risk groups, patient

isolation, treatment, and vaccination

Item
Male
People having chronic medical illnesses are considered
high-risk group
Yes 301 (69.04)
No 68 (15.60)
I do not know 67 (15.37)
Being health-care workers make you more susceptible to
get the disease
Yes 299 (68.58)
No 96 (22.02)
I do not know 41 (9.40)
If you come in contact to laboratory confirmed MERS-CoV
infected person, you should be monitored for MERS-CoV
Yes 244 (55.96)
Only if there is symptoms 152 (34.86)
No need to screen 22 (5.05)
I do not know 18 (4.13)
Currently, there is an effective treatment for MERS-CoV
Yes 114 (26.15)
No 203 (46.56)
I do not know 119 (27.29)
Currently, there is a vaccine for MERS-CoV
Yes 148 (33.94)
No 170 (38.99)
I do not know 118 (27.06)

Saudi Non Saudi

Female Total Male Female Total

205 (68.33)  506(68.75)  541(59.52) 291 (61.26) 832 (60.12)
35(11.67)  103(13.99) 151 (16.61)  60(12.63) 211 (15.25)
60 (20) 127 (17.26) 217 (23.87)  124(26.11) 341 (24.64)

206 (68.67)  S05(68.61) 484 (53.25)  188(39.58) 672 (48.55)
62(20.67) 158 (21.47)  237(26.07) 157 (33.05) 394 (28.47)
32(10.67)  73(9.92)  188(20.68) 130 (27.37) 318 (22.98)

205(68.33) 449 (61.01) 438 (48.18) 205 (43.16) 643 (46.46)
82(27.33) 234 (31.79) 297 (32.67)  153(32.21) 450 (32.51)
5(1.67) 27 (3.67) 54 (5.94) 38 (8.0) 92 (6.65)

8 (2.67) 26(3.53)  120(13.20)  79(16.63) 199 (14.38)

68(22.67)  182(24.73)  348(38.28)  138(29.05) 486 (35.12)
140 (46.67) 343 (46.60) 243 (26.73)  136(28.63) 379 (27.38)
92(30.67)  211(28.67) 318(34.98) 201 (42.32) 519 (37.50)

92(30.67) 240 (32.61) 380 (41.80) 206 (43.37) 586 (42.34)
117 (39.00) 287 (38.99)  211(23.21)  101(21.26) 312 (22.54)
91(30.33) 209 (28.40) 318(34.98) 168 (35.37) 486 (35.12)

*Values are expressed in numbers and percentages. MERS-CoV: Middle East respiratory syndrome coronavirus

Saudi-Arab ones. However, in both groups misperceptions
toward high-risk believes still exist. The relatively lower
level of knowledge among non-Saudi Arab pilgrims toward
MERS-CoV may necessitate enhancing the health authorities
in their countries of origin to take more active role in sharing
the health information about the disease.
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