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Mass gatherings of people challenge public health capacities at host locations and the visitors’ places of origin.  
Hajj—the yearly pilgrimage by Muslims to Saudi Arabia—is one of the largest, most culturally and geographically 
diverse mass gatherings in the world. With the 2009 pandemic infl uenza A H1N1 and upcoming Hajj, the Saudi 
Arabian Ministry of Health (MoH) convened a preparedness consultation in June, 2009. Consultants from global 
public health agencies met in their offi  cial capacities with their Saudi Arabian counterparts. The MoH aimed to pool 
and share public health knowledge about mass gatherings, and review the country’s preparedness plans, focusing on 
the prevention and control of pandemic infl uenza. This process resulted in several practical recommendations, many 
to be put into practice before the start of Hajj and the rest during Hajj. These preparedness plans should ensure the 
optimum provision of health services for pilgrims to Saudi Arabia, and minimum disease transmission on their 
return home. Review of the implementation of these recommendations and their eff ect will not only inform future 
mass gatherings in Saudi Arabia, but will also strengthen preparedness eff orts in other settings.

Introduction
Mass gatherings of people, from worldwide sporting events 
(eg, Olympic or World Cup Soccer fi nals) to global religious 
occurrences (eg, papal visits, Hajj—pilgrimage by Muslims 
to Mecca [Makkah], Saudi Arabia), present unique 
challenges and add burden to the host countries and 
travellers’ countries of origin.1–4 Public health systems 
become strained even if they are advanced and eff ective in 
preventing and controlling the endemic disease burden,5–7 
and even if the countries have the appropriate resources.8,9

Hajj is the largest, most diverse mass gathering of 
people in the world. Distinguished by its occurrence 
once a year, Hajj attracts more than 2·5 million pilgrims.10 
Umrah involves visits to the same holy sites in Makkah 
as Hajj, and can be completed within a day at any time 
during the year, and some Muslims do it more than once 
in their lifetimes. By contrast, pilgrims during Hajj visit 
the holy sites in Makkah with long stays at specifi c 
locations. Muslims should make at least one Hajj in 
their lifetime. Mass gathering of pilgrims from more 
than 160 countries increases public health risks 
(eg, foodborne diseases, meningococcal outbreaks, heat 
exhaustion, unintentional injuries, and respiratory 
illnesses).11,12 Crowd densities can increase to seven 
individuals per m² during Hajj (fi gure). Although the 
basic reproduction number for the 2009 pandemic 
infl uenza A H1N1 virus was estimated to be 1·2–1·7,13 
the reproduction number and secondary attack rates 
could be greater among exposed, susceptible individuals 
in intensely crowded settings like Hajj.

Individuals doing Hajj vary in age, but tend to be older 
and poorer than participants in other mass gatherings. 
Results from a study suggest that the average pilgrim 
has a disproportionate number of pre-existing health 
problems, and does not have adequate health literacy 
and access to advanced pre-Hajj health care.14 

Transmission of infectious disease during mass 
gatherings has a global eff ect when visitors return to 

their country of origin.10 Individuals going on Hajj 
contributed to a global cholera outbreak in the 
19th century.15 Although the public health management 
during mass gatherings in Saudi Arabia has improved 
with modernity, outbreaks still occur.4 A global 
Hajj-related group A meningococcal disease outbreak 
was reported in 1989 among pilgrims and the other 
individuals they came into contact with in their countries 
of origin.10 Reports of other Hajj-related meningococcal 
outbreaks with global spread have prompted the Saudi 
Arabian offi  cials to mandate meningococcal vaccination 
for pilgrims to obtain visas for Hajj.10,16

Challenges
Modern transportation contributed to the emergence 
and global spread of the 2009 pandemic 
infl uenza A H1N1.17 Some passengers with 2009 
pandemic infl uenza A H1N1 virus infection might not 
be detected at entry to Saudi Arabia if they are within 
the disease incubation period, and might have illness 
onset and be contagious after arrival. Most pilgrims 
arrived by land or sea during the 1957 (n=215 000) and 
1968 (n=318 000) infl uenza pandemics.18 The 2009 
pandemic is the fi rst since 1970, the year when the 
numbers of individuals using air travel to arrive in Saudi 
Arabia for the purpose of Hajj surpassed the numbers 
of those travelling by sea.

So the 2009 pandemic infl uenza A H1N1 poses a great 
concern for the Saudi Arabian offi  cials.19–21 Transmission 
of seasonal infl uenza virus has been reported among 
pilgrims during Hajj,10,22–27 and although most pilgrims 
are likely to be susceptible to infection with the 2009 
pandemic infl uenza A H1N1 virus, there is little evidence 
of cross-immunity from seasonal infl uenza vaccination 
or previous infection, except among elderly 
individuals.28,29 Additionally, few pilgrims are likely to 
have access to the 2009 pandemic infl uenza A H1N1 
vaccine before they travel to Saudi Arabia for Hajj.30
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Children and young adults (>15 years and <49 years) 
had the highest illness rates during the early phase of the 
2009 pandemic infl uenza A H1N1.31 Although most 
people who were ill had mild-to-moderate, self-limited 
disease, specifi c groups—including children, pregnant 
women, people with underlying comorbidities (eg, 
metabolic, respiratory, cardiac, renal, and immuno-
suppressive disorders, and obesity)—had severe disease 
as defi ned by admission to hospital or death.32–40

Organisers have acquired extensive skills in the 
planning and management of the Hajj. How ever, such 
knowledge remains largely unshared with global 
partners. Furthermore, the absence of outcome 
measures and standardised practices prevents trans-
parent scientifi c exchange of knowledge and techniques 
used to deal with mass gatherings. Preparation for the 
2009 Hajj aff orded an opportunity not only to share the 
skills but also to strengthen preparations for the 
pandemic infl uenza A H1N1.

Consultation process
To safeguard the health of pilgrims during Hajj and 
mitigate disease transmission on their return were 
paramount considerations. With these issues in mind, 
the Saudi Arabian Ministry of Health (MoH) urgently 
convened a strategic and technical consultation with 
global public health counterparts. Consultants from 
global agencies with considerable knowledge about 
mass gatherings of people, infectious disease 
epidemiology, public health practice, migration and 
border control, and public health systems convened in 
their offi  cial capacities. They identifi ed gaps, considered 
inter ventions, and made recommendations to form a 
logical, comprehensive, and evidence-based plan for 
prevention and control of 2009 pandemic infl uenza A 
H1N1 during and after Hajj. The consultation took place 
in Jeddah, Saudi Arabia, which is the main route for 
travellers to Hajj with several important pilgrim 
processing sites, during June 26–30, 2009. The 
consultants inspected the Hajj terminal at King Abdulaziz 
International airport, screening procedures, seaport 
health facilities, and the laboratory in Jeddah.

Eight functional domains, representing a compre-
hensive public health perspective during mass gatherings, 
were selected from WHO’s core guidance for control of 
infectious diseases (panel 1). In plenary session, 
authorities reviewed the preparedness plans, 
epidemiology of infl uenza, and status of the current 
pandemic. Consultants separated into groups that were 
stratifi ed according to the fi rst four domains (panel 1). 
After discussion using scripted templates to probe 
specifi c issues, recommendations were made to the 
entire group. Each group discussion was followed by an 
open debate towards achieving a consensus. The process 
was repeated for the other four domains. The funding 
source for the consultation was the Saudi Arabian MoH. 
The staff  members of the MoH and members of the 

national scientifi c committee for infectious diseases 
assisted in the discussions, analysis, interpretation, and 
writing of the report.

Constraints
There were constraints in the development of 
evidence-based recommendations. First, pandemic 
vaccine would not be available in suffi  cient quantity 
before the 2009 Hajj, thus the focus of recommendations 
was on best hygiene practices, pretravel preparations, 
surveillance, public health communications, border 
screening, and use of antiviral drugs in specifi c circum-
stances. The use of declarations about the health of 
travellers, thermal scanning, and infl uenza laboratory 
tests, and isolation of ill travellers until test results were 
available could not prevent the transmission of the 2009 
pandemic infl uenza A H1N1 virus. The assessment of 

Panel 1: Functional domains for mass gathering of 
pilgrims during Hajj

• Hajj cross-cutting issues
• Medical services, infection control, and emergency 

medical services
• International Health Regulations (2005)41, travel, and 

quarantine
• Command and control (including health security, 

communications systems, risk communications, deaths)
• Risk management
• Surveillance, epidemiology, and informatics
• Laboratories and diagnostics
• Outbreak response

Figure: Crowds circumambulating the Ka’ba on the 27th night of Ramadan
The Ka’ba is a cuboid building, representing the House of God, located in the centre of the Al Haram Mosque in 
Mecca (Makkah), Saudi Arabia. 
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For more on control of infectious 
diseases during mass gathering 
see http://www.who.int/csr/
mass_gatherings/en/index.html

For more on Jeddah international 
consultation report see http://
www.emro.who.int/csr/h1n1/pdf/
infectiousdiseases_hajj_umra.pdf
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the feasibility and eff ectiveness of screening large 
numbers of travellers, and the isolation of ill individuals 
was a challenge for the MoH. Although screening of 
individuals on arrival to the country might result in the 
detection of some symptomatic individuals, it would 
probably miss those incubating the 2009 pandemic 

Panel 2: Recommendations for public health preparedness 
during 2009 Hajj 

Screening and isolation
• In the absence of sustained community transmission, a 

facility with the capacity to house 200–500 individuals 
should be made available to isolate any pilgrims showing 
signs that meet the defi nition of infl uenza-like illness on 
their arrival to Saudi Arabia.

• Individuals in the isolation areas should wear masks, and 
use hand gel and tissues.

• Thermal scanning should be considered for the identifi cation 
of individuals with infl uenza-like illness at ports of entry only 
in the absence of sustained community transmission.

• Isolation and infl uenza testing of pilgrims should be 
considered (until isolation capacity is exceeded, in which 
case an additional facility might be needed) only in the 
absence of sustained community transmission.

• Infl uenza testing and isolation of all pilgrims with 
infl uenza-like illness is not recommended because there 
might be too many individuals to test; once widely 
publicised, isolation will be a powerful deterrent to the self-
reporting of illness; separation of individuals from groups 
might cause them considerable diffi  culty in reuniting with 
other members of their group.

Surveillance, epidemiology, and informatics
• Saudi Arabian Ministry of Health (MoH) should review the 

existing list of notifi able diseases (ie, meningococcal 
disease, yellow fever, poliomyelitis, food poisoning, 
plague, acute diarrhoea, haemorrhagic fever, and 
infl uenza—especially those reported during Hajj) for 
appropriateness, variables gathered, timeliness of 
reporting, and interventions.

• Laboratory-confi rmed infection with 2009 pandemic 
infl uenza A H1N1 or seasonal infl uenza A or B virus, 
infl uenza-like illness, and complications of severe acute 
respiratory illness  (eg, pneumonia) requiring admission 
to hospital or death should be included in the list of 
notifi able illnesses.

• MoH should establish a laboratory-based sentinel 
surveillance for patients with infl uenza-like illness who 
are treated in hospital. 

• Testing of patients with infl uenza-like illness and severe 
acute respiratory illness should be based on surveillance 
strategies and clinical indications. 

• Surveillance for infection with seasonal infl uenza virus 
and 2009 pandemic infl uenza A H1N1 virus among 
health-care workers should also be included in the plan.

(Continues in next column)

(Continued from previous column)

• Deployment of a mobile, handheld data gathering and 
communication system (with geographical information 
system capability) for gathering and transmitting data 
about notifi able diseases to the central command centre 
should be considered. This equipment should be provided 
to public health personnel in the primary health centre, in 
collaboration with medical mission staff  and the mutawifs  
(local representatives who look after groups of pilgrims).

• Develop and undertake an assessment of study and 
programme to monitor the economic and structural 
eff ects of the 2009 pandemic infl uenza A H1N1 on the 
Saudi Arabian health-care system during Hajj.

• Public health communication strategies are needed to 
orient and remind providers about case defi nitions and 
management of all diseases that need to be reported, 
with emphasis on the 2009 pandemic infl uenza A H1N1. 
One such strategy is to establish a core team of public 
health workers, recruited, trained, and deployed during 
Umrah to assist with public health surveillance and 
response activities. These workers could liaise with 
various medical missions in camps and primary health 
centres to undertake surveillance; orient the mutawifs to 
improve coordination with activities in preventive 
health; assist in outbreak investigations; and train the 
trainers.

• Deployment of the same staff  members to undertake 
these tasks during Umrah and Hajj will improve 
preparedness during Hajj.

• MoH should update manuals about communicable diseases 
(including infection control) and distribute them widely.

• International Health Regulations41 should be used for 
reporting public health events to WHO.

Laboratory testing
• Protocols are needed to test patients for severe acute 

respiratory illness; specimen management, including 
which specimens to be collected and management of 
processing and laboratory database; specimen 
transportation and shipping, and sharing and 
dissemination of the surveillance data; testing 
algorithms that include seasonal infl uenza; mandatory 
laboratory reporting of notifi able diseases; maintenance 
and distribution of reagent stockpiles and sample 
collection kits.

• MoH should strengthen the capacity of infl uenza 
laboratories (ie, staff  and laboratory equipment) in Mecca 
(Makkah) and Medina, Saudi Arabia.

• MoH should purchase and install new equipment as 
needed.

• MoH should test respiratory specimens from all patients 
admitted to hospital with severe acute respiratory illness 
for 2009 pandemic infl uenza A H1N1 virus infection and 
other infl uenza virus infections.

(Continues on next page)
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infl uenza A H1N1 virus, people taking antipyretic drugs, 
and those who were afebrile.

Assessment of the country’s capacity for timely and 
accurate infl uenza laboratory testing is diffi  cult because 
currently available rapid infl uenza antigen tests have low 
sensitivity.42,43 Additionally, there are other infectious 
causes for the acute respiratory or infl uenza-like illnesses 
among pilgrims.21,44 With the laboratory capacity in Saudi 
Arabia (in terms of the number of test kits and trained 
personnel), real-time RT-PCR might not be practical for 
screening large numbers of travellers for the presence of 
the 2009 pandemic infl uenza A H1N1 virus.

Another constraint is the scarcity of data for the 
eff ectiveness of individuals wearing masks in public. 
Although in controlled studies the effi  cacy of household 
members wearing masks and maintaining hand hygiene 
was inadequate,45 the effi  cacy among pilgrims is 
unknown. Consultants also realised that wide-scale use 
of antiviral drugs for chemoprophylaxis was simply not 
feasible during Hajj.46

Transmission of the 2009 pandemic infl uenza A H1N1 
virus to pilgrims might also be spread to individuals they 
come into contact with on aeroplanes. However, on the 
basis of feasibility, screening or provision of oseltamivir 
to symptomatic individuals before they returned home 
after Hajj was not recommended because of the high 
rates of respiratory illness among the returning pilgrims. 
Also, we did not think that there was the need to provide 
antiviral drugs to large numbers of returning pilgrims. 
Although the circulating 2009 pandemic infl uenza A H1N1 
virus is susceptible to oseltamivir and zanamivir, 
treatment is generally recommended for all inpatients as 
well as any outpatients who are at high risk of severe 
complications. Therefore, administration of antiviral 
chemoprophylaxis to pilgrims on arrival and throughout 
the duration of the Hajj was not a feasible strategy. The 
reported sporadic cases of resistance to oseltamivir have 
caused concern that mass chemoprophylaxis could lead 
to emergence of resistant strains of the virus.47,48 

We also had diffi  culty in assessing the potential eff ect 
of the pandemic on the capacity of the Saudi Arabian 
health-care system. On the basis of the recorded rates of 
admissions to hospital in currently aff ected countries, 
and the expected high prevalence of chronic health 
problems among the pilgrims, wide-scale transmission 
could lead to substantial numbers of individuals needing 
treatment in hospital, including many patients who 
might need to be treated in an intensive care unit.

Recommendations and conclusions
Panel 2 shows the recommendations made by the 
consultants. The most important recommendation was to 
encourage individuals at risk of severe disease to postpone 
their participation in Hajj until another year. These include 
elderly people, pregnant women, individuals with chronic 
diseases, and children. The recommendations were  
applicable before or during Hajj.

(Continued from previous page)

• One approach is to systematically take samples from 
patients with severe acute respiratory illness for testing 
on the basis of laboratory capacity if testing all patients 
for infl uenza virus infection is not possible.

• MoH laboratory-based surveillance of patients with 
infl uenza-like illness and severe acute respiratory illness 
should begin as soon as possible for detection of seasonal 
infl uenza A and B viruses and 2009 pandemic infl uenza A 
H1N1 virus in respiratory specimens with real-time RT-
PCR and viral culture.

• Testing patients with infl uenza-like illness for infection 
with infl uenza virus should be based on sentinel 
surveillance strategies and not done ad hoc.

• MoH should use other laboratories in surge events—ie, 
laboratories in King Abdul Aziz University (Jeddah), 
National Guard Hospital (Jeddah), and El Haddah Military 
Hospital.

Infection control
• Patients with infl uenza-like illness seeking medical care 

should be given education and personal hygiene kits to 
prevent transmission of respiratory pathogens.

• WHO should emphasise the importance of hand hygiene 
and similar behavioural measures (eg, cough etiquette) in 
their travel guidance for people attending mass 
gatherings.49

Treatment of 2009 pandemic infl uenza A H1N1 infection
• All patients with severe acute respiratory illness admitted 

to hospital should be treated empirically with oseltamivir 
or zanamivir as soon as possible according to MoH 
guidelines.

• All outpatients with infl uenza-like illness in high-risk 
groups for severe disease with suspected pandemic 
infl uenza A H1N1 virus infection should be treated as 
soon as possible with oseltamivir or zanamivir. These 
patients include pregnant women, people with chronic 
diseases, immunosuppressed individuals, people older 
than 64 years, children younger than 5 years, health-care 
workers, essential infrastructural staff  working in Hajj 
areas, and all individuals diagnosed with pneumonia.

• Decision to use other antiviral drugs for seasonal infl uenza 
treatment should be based on surveillance data and 
dominant virus strains (US Advisory Committee on 
Immunization Practices statement and WHO 
recommendations).46

• Consider treating all patients with infl uenza-like illness 
with oseltamivir or zanamivir in settings in which the 
health-care system is strained and assessment of all 
patients seeking care is not possible.

• Maintain treatment during infl uenza surge. Medical 
treatment teams and facilities should be on standby; 
involve other missions, departments, and backup teams; 
and have a quick access plan (eg, use of motorcycles) in 
place for getting to outbreak sites (Mina, Saudi Arabia).
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Mass gatherings of people challenge public health 
vigilance and knowledge50 because they increase the 
epidemiological potential for the spread of disease to a 
maximum, increase the risk of non-intentional injuries, 
and exacerbate pre-existing chronic conditions. 
Continual vigilance to improve public health 
eff ectiveness and effi  ciency should become best 
practice—ie, the state-of-the-art policies, planning, 
communications, surveillance, and operations in 
stressful and emergency conditions should be 
continually reviewed. Furthermore, after-action reviews 
should be done to improve future performance on the 
basis of real-time experience. Noteworthy is that the 
recommendations generated during this meeting were 
based on the current status of the pandemic and 
therefore might need revision, dependent on the 
changes in virus characteristics and epidemiology of 
infections with the 2009 pandemic infl uenza A H1N1 
virus.
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