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Abstract:
The respiratory system infections have been one of the biggest problems for the pilgrims and the medical
organizations of hajj in the recent years. Viral agents play an important role in these diseases; more than 200
viral agents can cause infection in the respiratory system. This research aimed to study of viral pattern of
respiratory diseases among pilgrims of hajj- Mecca. A comprehensive review of all studies conducted on
respiratory diseases among Hajj pilgrims from 2000 to 2017 was carried out using Pub Med, Science Direct
and Google scholar and web of science websites. This study indicated that Influenza and parainfluenza virus,
Rhinovirus, Corona viruses and Respiratory Syncytial Virus is most common viruses among pilgrims. Corona
viruses were first detected in 2011 on Hajj pilgrims with a prevalence rate of 8.3 percent According to the
results and an average of about 30-40% of respiratory diseases among pilgrims, careful planning must be done
to prevent this disease. It is suggested pay special attention to vaccination of pilgrims and treatment of patients
before departure as well as continuous use of masks during the pilgrimage ceremony.
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INTRODUCTION:
The great annual gathering of Muslims from all
over the world in Mecca and Medina for doing the
religious rites of hajj is the biggest religious
ceremony in the world. Every year, 1.9 million
people from 140 countries and 100 thousand from
Iran travel to Saudi Arabia for the hajj ceremony.
The respiratory system infections have been one of
the biggest problems for the pilgrims and the
medical organizations of hajj in the recent years.
Taking appropriate action for the prevention and
control of these symptoms is a necessity in the
planning management of hajj [1-3]. High
population density and inevitable contacts during
the hajj rituals and stay provide suitable
opportunity for the outbreak and expansion of
contagious diseases. Quasi-influenza respiratory
symptoms are the commonest complaint that the
pilgrims have in the fall and winter and the second
common in the summer after cardiovascular
diseases [4-6]. In spite of the health care provided
by Saudi Arabia and the companion medical boards
of the countries participating in hajj, more than half
of the pilgrims catch respiratory diseases [7, 8].
Viral agents play an important role in these
diseases; more than 200 viral agents can cause
infection in the respiratory system. However, the
influenza virus, human respiratory syncytial virus,
parainfluenza virus and adenoviruses are active
among the pilgrims of hajj [9, 10]. According to the
reports of the companion medical board of the
Islamic Republic of Iran, 35 to 80 percent of the
Iranian pilgrims of hajj catch respiratory diseases
every year. These symptoms are generally seen in
various forms; sometimes, one person may be
inflicted several times with several kinds of
different symptoms. These symptoms are
commonly seen in the forms of common cold,
influenza-like illness, pharynges-conjunctive fever,
sinobronchitis and mixed symptoms [11, 12]. In
2005, of almost 100 thousand Iranian pilgrims who
participated in hajj, almost 80 percent were
inflicted with respiratory diseases while 90 percent
of them had been vaccinated against influenza [13,
14]. According to research, the efficiency of the
influenza vaccine among the pilgrims of hajj is
different and is reported to be 16 to 77 percent [1517]. The purpose of this study has been to
investigate the viral pattern of respiratory diseases
common among the hajj pilgrims of various
countries.
METHODS:
A comprehensive review of all studies conducted
on respiratory diseases among Hajj pilgrims from
2000 to 2017 was carried out using PubMed,
Science Direct and Google scholar and web of
science websites, resulting in the collection of 76
articles. Twenty-nine of these articles were not
related to the topic; six were made in previous
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years but published during the above mentioned
period. Ultimately, 41 articles were reviewed,
though only 9 of these articles conducted a
diagnostic review of viruses. After reviewing the
studies, the necessary analyses were carried out.
Respiratory Infections
Respiratory infections play an important role in
adult mortality [18, 19] due to their rapid spread, so
that 4.5% child deaths are reported annually due to
respiratory infections [20, 21]. This is an important
issue, which is always highlighted by the World
Health Organization [22]. Since the potential for
transmission of diseases increases during the Hajj
season and the issue becomes more emphasized
compared with the other occasions, it is important
to consider all aspects in order to reduce the risk of
transmission.
Viral Respiratory Diseases
Viruses are the most important causes of
respiratory diseases. They can involve the upper
and lower respiratory tracts. Some respiratory
infections may have originated from bacteria, but
their prevalence is much lower than viral
respiratory infections. Influenza viruses are among
the most common and the most significant causes
of respiratory infections [23, 24]. Based on
previous studies on respiratory viruses, only
influenza and measles viruses had been identified
as respiratory viruses up to 1960. However, further
studies led to the discovery of other respiratory
viruses including rhinoviruses, coronaviruses,
adenoviruses, parainfluenza viruses, and respiratory
syncytial viruses. In addition to the noted viruses,
metapneumovirus, HSV, Boca virus, and par
echovirus caused respiratory diseases in Hajj
pilgrims in the present study. Respiratory viruses
which can be transmitted via respiration can
transfer diseases in a very short time. The present
study revealed a difference in the dispersion of
viruses in various regions. As the carriers of
different viruses, pilgrims from various countries
aggregate in small, crowded areas, transmitting
viruses to one another [25, 26 and 27]. Viral
infections can be predisposing factors for
secondary infections, as evidenced by the 1918
influenza pandemic which killed 40-50 million
people [28]. It is of advantage to summarize the
numerous studies conducted worldwide. From
among the viruses responsible for respiratory
problems, only a few had major pathogenic roles
among the pilgrims. The most important of these
viruses are discussed below.
Influenza and Para Influenza Virus
The influenza virus is an RNA virus belonging to
the family Orthomyxoviridae which has afflicted
humans since ancient times [29]. Moreover,
parainfluenza viruses are viruses with single-strand

Page 3815

IAJPS 2017, 4 (11), 3814-3818

Mohamad Reza Havasian et al

RNAs belonging to the family Paramyxoviridae
[30]. These two viruses are present in almost all the
studies. Results of studies prior to 2008 indicate
that the highest virus infection belongs to influenza
virus which had the highest level in all the studies.
Parainfluenza viruses are also observed in the
studies, albeit with a smaller percentage (Table 1).
Rhinovirus:
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RSV is a sheathed-virus of the Paramyxoviridae
family with single-stranded genomic RNA. Two
different subtypes of RSV (the A and B subtypes)
have been identified [32]. TSV has been present
among the isolated viruses in all studies carried out
on the common cold (Table 1).
Corona viruses

Coronaviruses are of the Coronoviridare viral
family, a large family of viruses that includes
various viruses from those of the common cold to
viruses that are the causative agents of SARS [33].
Another of the very important results is related to
Coronaviruses. These viruses were first detected in
a study Ziad A. Memish conducted in 2011 on Hajj
pilgrims with a prevalence rate of 83 percent. They
were not among the viruses reported in 2012, but in
the research Ziad A. Memish carried out in 2013 on
Hajj pilgrims it was detected again with the
prevalence rate of 12.1 percent. Considering its
mechanism of action, pathogenicity, and the
mortality rate it causes, necessary arrangements
must be made to control this virus and prevent it
from becoming epidemic (Table 1).
Table 1: Pattern of viruses in respiratory diseases in different study

The common cold is an upper respiratory tract
infection that is easily communicated. Rhinoviruses
are its most common cause: in 30 to 80 percent of
the cases they are its causative agent [31].
Rhinoviruses belong to the Picornaviridae viral
family and include 99 recognized types. One of the
important points in the present research is that all
studies carried out since 2011 have shown very
high prevalence rates of rhinoviruses among Hajj
pilgrims, and this has also been completely evident
in research carried out since then. These viruses
have been detected in almost all studies but at
various prevalence rates (Table 1).
Respiratory Syncytial Virus

Authors

Country

Hana
[34]

All of
world

H.Rashid
[35]

British

Alboezi
[36]

Iran

Year

%

Influenza

Para
INF

500

10.8

30

4

-

-

-

13

7

-

-

-

2005

205

18

27

-

-

-

-

-

10

-

-

-

2006

255

32.5

25

19

15

14

5

-

4

-

-

-

2088

150

25

15

1

19

-

-

-

1

-

-

-

2004

N

Rino Adeno Entro
V
V
V

HSV

RSV

Meta Crona Human
Pen
V
Boca
V

Parechovirus

-

-

-

H.Rashid
[37]

Uk

H.Rashid
[37]

Saudi
Arabia

2008

110

13

10

-

3

-

-

-

-

-

-

-

-

Ziad A.
Memish
[38]

All of
world

2011

3218

14.5

13

1

414

1

-

-

8

3

27

1

-

Samir
[39]

French
2012

165

38

7

1

19

1

1

-

-

-

Australia

2013

112

38

5

3

28

2

-

-

-

-

2

-

All of
world

2013

1206

38

30

4

253

4

8

-

9

1

147

1

1

-

1

-

Qatar –
Osamah
[40]

Memish
ZA
[41]
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CONCLUSION:
This study is a review of previous studies about
viral pattern of respiratory diseases among pilgrims
of Hajj. Previous studies reported the main viruses
causing respiratory problems were the influenza
viruses, syncytial viruses, the parainfluenza viruses,
and the adenoviruses, but the present research
contradicts those results. According to the results
and an average of about 30-40% of respiratory
diseases among pilgrims, careful planning must be
done to prevent this disease. It is suggested pay
special attention to vaccination of pilgrims and
treatment of patients before departure as well as
continuous use of masks during the pilgrimage
ceremony.
REFERENCES:
1.The Saudi arabia information resource. Number
of pilgrims performing Hajj. Saudi Arabia, 22th ed,
2002.
2.El‐Sheikh SM, El‐Assouli SM, Mohammed KA,
Albar M. Bacteria and viruses that cause
respiratory tract infections during the pilgrimage
(Haj) season in Makkah, Saudi Arabia. Tropical
Medicine & International Health. 1998; 3(3):20509.
3.Mustafa AN, Gessner BD, Ismail R, Yusoff AF,
Abdullah N, Ishak I, Abdullah N, Merican MI. A
case-control
study of
influenza
vaccine
effectiveness among Malaysian pilgrims attending
the Haj in Saudi Arabia. International journal of
infectious diseases. 2003; 7(3):210-14.
4.Qureshi H, Gessner BD, Leboulleux D, Hasan H,
Alam SE, Moulton LH. The incidence of vaccine
preventable influenza-like illness and medication
use among Pakistani pilgrims to the Haj in Saudi
Arabia. Vaccine. 2000; 18(26):2956-62..
5.Balkhy HH, Memish ZA, Bafaqeer S, Almuneef
MA. Influenza a common viral infection among
Hajj pilgrims: time for routine surveillance and
vaccination. Journal of travel medicine. 2004;
11(2):82-6.
6.Glezen WP, Decker M, Perrotta DM. Survey of
underlying conditions of persons hospitalized with
acute respiratory disease during influenza
epidemics in Houston, 1978–1981. American
Review of Respiratory Disease. 1987; 136(3):55055.
7.Al-Tawfiq JA, Zumla A, Memish ZA.
Respiratory tract infections during the annual Hajj:
potential risks and mitigation strategies. Current
opinion in pulmonary medicine. 2013; 19(3):192-7.
8.Al-Hazmi M, Ayoola EA, Abdurahman M,
Banzal S, Ashraf J, El-Bushra A, Hazmi A,
Abdullah M, Abbo H, Elamin A, Al-Sammani ET.
Epidemic Rift Valley fever in Saudi Arabia: a
clinical study of severe illness in humans. Clinical
infectious diseases. 2003; 36(3):245-52.
9.Jones A, Macfarlane J, Pugh S. Antibiotic
therapy, clinical features and outcome of 36 adults

www.iajps.com

ISSN 2349-7750

presenting to hospital with proven influenza: do we
follow guidelines?. Postgraduate medical journal.
1991; 67(793):988-90.
10.Al-Salama A, El-Bushra H. Head shaving
practices of barbers and pilgrims to Makkah, 1998.
Saudi Epidemiol Bull, 1998.
11.Fatani MI, Al‐Afif KA, Hussain H. Pattern of
skin diseases among pilgrims during Hajj season in
Makkah, Saudi Arabia. International journal of
dermatology. 2000; 39(7):493-96.
12.Al-Ghamdi AS, Kabbash IA. Awareness of
healthcare workers regarding preventive measures
of communicable diseases among Hajj pilgrims at
the entry point in Western Saudi Arabia. Saudi
Med J. 2011; 32(11):1161-67.
13.Razavi SM, Hamkar R. The study of viral
respiratory infections among Iranian hajj pilgrims.
Iranian Journal of Infectious Diseases. 2004;
10(3):35-41.
14.Mimesh SA, Al-Khenaizan S, Memish ZA.
Dermatologic challenges of pilgrimage. Clinics in
dermatology. 2008; 26(1):52-61.
15.Zaki AM, Van Boheemen S, Bestebroer TM,
Osterhaus AD, Fouchier RA. Isolation of a novel
coronavirus from a man with pneumonia in Saudi
Arabia. New England Journal of Medicine. 2012;
367(19):1814-20.
16.Balkhy HH, Memish ZA. Rift Valley fever: an
uninvited zoonosis in the Arabian peninsula.
International journal of antimicrobial agents. 2003;
21(2):153-57.
17.Driver CR, Valway SE, Morgan WM, Onorato
IM, Castro KG. Transmission of Mycobacterium
tuberculosis associated with air travel. Jama. 1994;
272(13):1031-35.
18.Vahdat K, Amini A, Najafi A, Haerinejad MJ. A
Review of Novel Coronavirus, cause of Middle
East Respiratory Syndrome. ISMJ. 2014;
16(6):486-92.
19.Communicable disease alert and response for
mass gatherings: key considerations. Geneva:
WHO Publications, 2008.
20.Goldstein ST, Zhou F, Hadler SC, Bell BP,
Mast EE, Margolis HS. A mathematical model to
estimate global hepatitis B disease burden and
vaccination impact. International journal of
epidemiology. 2005; 34(6):1329-39.
21.Hawary MB, Hassanain JM, Al-Rasheed SK,
Al-Qattan MM. The yearly outbreak of ORF
infection of the hand in Saudi Arabia. The Journal
of Hand Surgery: British & European Volume.
1997; 22(4):550-1.
22.Hsu CE, Liu LC, Juon HS, Chiu YW, Bawa J,
Tillman U, Li M, Miller J, Wang M. Reducing liver
cancer disparities: a community-based hepatitis-B
prevention
program
for
Asian-American
communities. Journal of the National Medical
Association. 2007; 99(8):900-07.
23.Shepard CW, Simard EP, Finelli L, Fiore AE,
Bell BP. Hepatitis B virus infection: epidemiology

Page 3817

IAJPS 2017, 4 (11), 3814-3818

Mohamad Reza Havasian et al

and vaccination. Epidemiologic reviews. 2006;
28(1):112-25.
24.Mandell GL, Benett JE , Dolin R. Principles and
practice of infectious disease, 6th edition, 2005.
25.Danielsson N, Catchpole M. Novel coronavirus
associated with severe respiratory disease: case
definition
and
public
health
measures.
Eurosurveillance. 2012; 17(39):20282.
26.Drinka PJ, Gravenstein S, Krause P, Hanger EH,
Barthels L, Dissing M, Shult P, Schilling M.
Non‐Influenza Respiratory Viruses May Overlap
and Obscure Influenza Activity. Journal of the
American Geriatrics Society. 1999; 47(9):1087-93.
27.Qureshi H, Gessner BD, Leboulleux D, Hasan
H, Alam SE, Moulton LH. The incidence of
vaccine preventable influenza-like illness and
medication use among Pakistani pilgrims to the Haj
in Saudi Arabia. Vaccine. 2000; 18(26):2956-62.
28.Epidemiological
update:
Middle
East
Respiratory Syndrom. (MERS-cov), 2014.
29.Covalciuc KA, Webb KH, Carlson CA.
Comparison of four clinical specimen types for
detection of influenza A and B viruses by optical
immunoassay (FLU OIA test) and cell culture
methods. Journal of clinical microbiology. 1999;
37(12):3971-74.
30.Fedson DS, Wajda A, Nicol JP, Roos LL.
Disparity between influenza vaccination rates and
risks for influenza-associated hospital discharge
and death in Manitoba in 1982-1983. Annals of
Internal Medicine. 1992; 116(7):550-55.
31.Barker WH, Mullooly JP. Pneumonia and
influenza deaths during epidemics: implications for
prevention. Archives of internal medicine. 1982;
142(1):85-9.
32.Tillett H, Smith JW, Clifford R. Excess
morbidity and mortality associated with influenza
in England and Wales. The Lancet. 1980;
315(8172):793-95.
33.Cazacu AC, Greer J, Taherivand M, Demmler
GJ. Comparison of lateral-flow immunoassay and
enzyme immunoassay with viral culture for rapid

www.iajps.com

ISSN 2349-7750

detection of influenza virus in nasal wash
specimens from children. Journal of clinical
microbiology. 2003; 41(5):2132-34.
34.Balkhy HH, Memish ZA, Bafaqeer S, Almuneef
MA. Influenza a common viral infection among
Hajj pilgrims: time for routine surveillance and
vaccination. Journal of travel medicine. 2004;
11(2):82-6.
35.Rashid H et al, Viral respiratory infections at the
Hajj: comparison between UK and Saudi pilgrims.
Clin Microbiol Infect. 2008; 14(6):569-74.
36.Abdolvahab Alborzi et al, Viral Etiology of
Acute Respiratory Infections Among Iranian Hajj
Pilgrims, 2006. . J Travel Med. 2009;16(4):239-42.
37.Rashid H, Shafi S, Booy R, Bashir HE, Ali K,
Zambon MC, Memish ZA, Ellis J, Coen PG,
Haworth E. Influenza and respiratory syncytial
virus infections in British Hajj pilgrims. Emerging
health threats journal. 2008; 1(1):70-2.
38.Memish ZA, Assiri AM, Hussain R, Alomar I,
Stephens G. Detection of respiratory viruses among
pilgrims in Saudi Arabia during the time of a
declared influenza A (H1N1) pandemic. Journal of
travel medicine. 2011; 19(1):15-21.
39.Samir Benkouiten et al. Circulation of
Respiratory Viruses Among Pilgrims During the
2012 Hajj Pilgrimage. Clinical Infectious Diseases
.2013; 57(7):992–1000.
40.Barasheed O, Rashid H, Alfelali M, Tashani M,
Azeem M, Bokhary H, Kalantan N, Samkari J,
Heron L, Kok J, Taylor J. Viral respiratory
infections among Hajj pilgrims in 2013. Virologica
Sinica. 2014; 29(6):364-71.
41.Memish ZA, Assiri A, Turkestani A, Yezli S, al
Masri M, Charrel R, Drali T, Gaudart J, Edouard S,
Parola P, Gautret P. Mass gathering and
globalization of respiratory pathogens during the
2013 Hajj. Clinical Microbiology and Infection.
2015; 21(6):571-e1.

Page 3818

