Setting up a Surveillance System for a Mass Gathering: 

The example of the International Cricket Council World Cup in the West Indies, 2007

Introduction

Mass gatherings represent some of the most complex management challenges faced by a government. Depending on the nature of the gathering, they may involve the travel of people across countries and continents, which represent an additional potential risk of dissemination of diseases. Organized mass gatherings that are planned in advance offer the host city, region or country the possibility to prepare for detecting and responding to potential health threats. Such integrated planning is extremely important to minimize that threat. (1)

From 11 March to 28 April, 2007, nine countries of the West Indies (Antigua and Barbuda, Barbados, Grenada, Guyana, Jamaica, St. Lucia, St. Kitts and Nevis, Trinidad and Tobago, and St. Vincent and the Grenadines) hosted the International Cricket Council World Cup (ICCWC), the largest sporting event ever organized in the Caribbean. Sixteen teams from 24 countries
 competed during a 47-day period, which generated an influx of population composed of national and international visitors as well as volunteers, media representatives, in sufficient numbers for the event to be labeled as a mass gathering. Over 400,000 fans took part in the matches. In order to prepare for a potential  increased risk of outbreaks and transmission of infectious diseases, the decision was taken one year before the tournament by the host countries to strengthen and enhance their existing communicable disease surveillance and response arrangements in place and to set up a special surveillance system, under the coordination and support of the Caribbean Epidemiology Centre (CAREC).(2),(3) This article reports on general elements of mass gatherings epidemiology, and on the specific activities put in place, as well as the events that occurred, during the 47-day period of the cricket event.

Mass gatherings and health 

Mass gatherings (MGs) are events attended by large numbers of individuals in a specific area for a specific purpose, limited to a specific period of time, resulting in a significant strain on the planning and response resources of a country.  

According to WHO, a mass gathering (or mass gathering event) is usually defined as “more than a specified number of persons (which may be as few as 1000 persons although much of the available literature describes gatherings exceeding 25 000 persons) at a specific location for a specific purpose (a social function, large public event or sports competition) for a defined period of time”.  In general, an organized or unplanned event can be classified as a mass gathering if the number of people attending is sufficient to strain the planning and response resources of the community, state or nation hosting the event. 

Considering that MGs can be either organized, such as sporting events or concerts, or spontaneous, such as on the occasion of a celebrity’s funerals, factors that can affect the health of the participants (1) depend on the nature of the gathering, as per the proposed list presented in box 1 Health events usually identified during mass gatherings also vary widely, and they may include: cardiac or respiratory problems, heat-related illnesses, lacerations, fractures, and other injuries, drug or alcohol-related diseases, and gastro-intestinal illnesses and other communicable diseases outbreaks. (4) 

Box 1: Factors affecting health at mass gatherings

· weather and environmental factors

· widespread use of drug and alcohol during the event

· overall attendance and crowd density

· type and duration of the event

· “mood” of the crowd depending on the type of event
From: Milsten AM, Maguire BJ, Bissell RA, Seaman KG. Mass-gathering medical care: a review of the literature. Prehospital Disaster Med 2002, 17:151-162.

Besides health events created by the conditions of the gathering itself, many aspects of MGs can increase the risk of infectious illness and outbreak, as shown in table 1, especially when they involve movements of visitors from different countries with potential importation of infectious diseases non-endemic to the host country, and that medical professionals have no experience identifying. 

Table 1: Aspects of mass gatherings with potential implications on infectious disease risk

	Aspect of mass event
	Potential effect on infectious disease occurrence
	Example

	Absolute increase in population and increase in population density
	Increase in absolute numbers of cases, frequency of person to person contacts, proximity of interpersonal contacts
	300,000 at the Sidney Olympics, 2 million at the Hajj, “hundreds of thousands” at the 1998 World Cup in France, etc.

	Population movements: exposure to “foreign” diseases
	Visitors affected by local endemic diseases

Local population exposed to “imported” infections
	Concern at World Cup about measles outbreaks

	Target for bioterrorism
	Deliberate release of pathogens
	

	Strain on infrastructure
	Breakdown in public health safeguards, e.g. water quality, accommodation standards
	Refugee camps

	Changes in service/behaviour
	Increase in numbers and turnover of food outlets may lead to a falling hygiene standards

Increase prevalence of risky sexual behaviour
	Environmental health inspections prior to Athens Olympic games

Change in epidemiology of sexually transmitted infections at Sydney Olympic Games




Source: Schenkel K, Williams C, Eckmanns T, Poggensee G, Benzler J, Josephsen J, et al. Enhanced surveillance of infectious diseases:  the 2006 FIFA World Cup experience, Germany. Eurosurveill. 2006 December 2006; 11(12):234-9.

In the past, big sporting events such as the FIFA World cups, the summer and winter Olympic Games, or the Super bowl in the USA, have generally relied on enhanced surveillance to prevent major health impacts, with features that depend on the country’s public health infrastructure and the characteristics of the event.

Planning and preparing public health systems and services for managing a MG is a complex procedure. Even when a host community’s existing health and other support services are adequate to deal with the regular disease burden affecting its own population (including occasional outbreaks), the influx of large numbers of culturally and linguistically diverse people caused by MGs, together with the infrastructural changes needed to support them, can place a severe strain on such services, compromising their ability to detect a developing problem and carry out an effective response. (1)

3) The case of the ICCWC

a) Background

The ICCWC 2007 involved teams from all over the world and the influx of populations of different origins represented a risk for the introduction of new and re-emerging diseases in the Caribbean. In order to rapidly detect unusual disease situations/patterns, outbreaks, injuries and any relevant public health threat that might require immediate intervention, it was considered essential to enhance the national routine communicable disease surveillance systems and the regional system at CAREC (see Box 2).

Box 2: The CAREC Surveillance Systems 

Since 1980, CAREC has developed and promoted, together with its member countries, a regional communicable diseases surveillance system for specific syndromes and diseases consisting in collecting, collating, analyzing data on communicable and chronic diseases and injuries in the member’s countries and disseminating epidemiological information in the subregion. 

Data reporting currently includes hospital ward notifications, four weekly reporting of specific diseases, outbreak reports, quarterly and annual HIV/AIDS/STI reports, quarterly TB and annual leprosy reports, laboratory surveillance and weekly reporting of specific syndromes

CAREC supported the enhancement of the surveillance and outbreak control capacities in the host countries by providing laboratory, food safety and environmental health supplies. A multi-country Caribbean health emergency response team was established and trained in outbreak investigation and emergency response. In addition, CAREC promoted the establishment of a specific mass gathering surveillance system with the support of external institutions as Public Health Agency of Canada (PHAC), British Columbia Center for Disease Control (BCCDC), UK Health Protection Agency (HPA), European Centre for Disease Prevention & Control (ECDC) and Pan American Health Organization (PAHO). These institutions secured short term external assistance in surveillance activities at country and regional level by sending in the sub-region epidemiologists that partnered with national health professionals directly involved in the epidemiological activities. 
b) Surveillance activities

The surveillance enhancement specifically put in place for the event consisted in a syndromic surveillance system set up in the hosting countries for the duration of the tournament. Following the WHO definition, syndromic surveillance uses health–related data based on clinical observations rather than laboratory confirmation of diagnoses to warn early that a case or outbreak warrant further public health response in the form of field investigation and/or control actions. 
The surveillance activities during the ICCWC consisted of a daily review of syndromic cases and laboratory data in order to identify any early disease alerts requiring immediate investigation. The daily reporting was completed in each of the nine countries and referred to information sent daily by selected sentinel sites: hospitals, health centers, medical stations, as well as hotels

 The laboratories also had a critical role to play in the detection and confirmation of potential outbreaks. In particular, the public health laboratories of the nine hosting countries had to enhance their capacities with the following focus: 1) rapid diagnosis of diseases of public health importance, 2) diagnosis of exotic diseases not endemic in the Region, 3) bio-threat identification, and 4) upgrading the support to routine surveillance and outbreak investigations. (3)

CAREC also used several mechanisms to perform daily scans of the global environment to detect communicable disease outbreaks occurring worldwide, particularly in countries represented at the games. (3) Collaboration from the daily Canadian Global Public Health Information Network (GPHIN) provided summaries of possible alerts from newspapers focusing on the specific areas of interest.
Starting from 28 February, the following syndromes  were under surveillance: acute flaccid paralysis; fever and hemorrhagic symptoms; fever and jaundice; fever and neurological symptoms; fever and respiratory symptoms (ARI) in children under 5 years of age (< 5 yrs)  and persons over 5 years of age (≥ 5 yrs); fever and rash; gastroenteritis < 5 yrs and ≥ 5 years; undifferentiated fever <5 and ≥ 5 yrs; heat stroke; injuries (including both, violence and non-violence related); fever and myalgia; conjunctivitis; and chickenpox.  

Furthermore, syndromic data from sites participating in the system were reported to National Surveillance Units (NSUs) by a designated time each day via email, phone, and fax or hand delivery. Same sources were used to report the data to CAREC, as well as a web-based surveillance database developed by CAREC named EpiSurv. Specific training sessions on the use of EpiSurv were organized before the beginning of the event for national staff and international support staff. The collected data were analyzed daily using aberration detection software developed by the Centers for Disease Control and Prevention of the United States (Early Aberration Reporting System, EARS-X). Aberration Detection softwares identify unusual patterns in the occurrence of diseases and other health events which support the early detection of outbreaks. The main particularity of EARS-X is to be able to recognize deviations in current data when compared to short historical means (identified as two weeks).
c) Results of the surveillance

At the end of the 58-days of surveillance, a total of 24 aberrations were detected using the EARS- X software. The aberrations were reported in seven of the hosting countries and resulted in identifying the following syndromes: gastroenteritis <5 yrs (1 identified); fever & respiratory symptoms <5 years (1); gastroenteritis ≥5 years (5); fever & respiratory symptoms ≥5 yrs (4); fever & rash (2); undifferentiated fever <5 yrs (2); injuries (6); undifferentiated fever ≥5 years (1); fever & neurological symptoms (1); fever & hemorrhagic symptoms (1). All aberrations were promptly investigated and most were found to be false alerts, i.e. events not representing a potential public health threat.  

Only the following events identified through the aberration system represented effectively unusual events:
· March 5, Trinidad: a small cluster  of Gastroenteritis during a warm-up match involving five local officials; Escherichia coli and Salmonella enteritidis were identified in food samples;

· March 7, Trinidad: a tear gas canister was discharged in a hotel where four of the visiting cricket teams were staying. Eighteen persons visited health facilities for minor symptoms and one person was hospitalized for over-night observation;

· March 8, Trinidad:  a small cluster of gastroenteritis during a warm-up match involving five spectators; Norovirus was identified in a sample of one of the cases;

· March 14, Trinidad: sixteen staff members from one hotel with acute diarrheal syndrome; 

d) Conclusion

At a debriefing meeting held in June 2007 in Trinidad and Tobago, all parties involved in the preparations and activities of the ICCWC enhanced surveillance agreed that the tournament  gave countries an important opportunity to critically review and strengthen their communicable diseases surveillance system. 

Caribbean countries are member states of the World Health Organization (WHO) and as such are signatory to the International Health Regulations (IHR 2005), which requires the countries to report all potential public health emergencies of international concern to WHO. Setting up this enhanced surveillance system has been an occasion for the countries of the region to reflect on how the required IHR core capacities for surveillance and response are addressing the need for detecting potential public health emergencies of national or international concern.
The overall assessment is that the surveillance capacities gained in preparing for and supporting the tournament, assisted in strengthening and testing national and regional communicable disease surveillance systems. With the added systems and resources the Region was well prepared and equipped to detect and respond to any unusual disease situation that may have occurred during the tournament. In conclusion, as a preparation for the tournament the following events took place:  health personnel were trained, additional human resources were provided to the host countries and CAREC to enhance surveillance capacity, surveillance systems were established, global disease and outbreak surveillance was enhanced, and laboratory capacity was strengthened. In that regard, from a public health perspective, the tournament was indeed a success.

Source: Heath Surveillance and Disease Prevention and Control, Prevention and Control of Communicable Diseases (HSD/CD). PAHO.
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�Host countries: West Indies (Antigua and Barbuda, Barbados, Grenada, Guyana, Jamaica, St. Lucia, St. Kitts and Nevis, Trinidad and Tobago, and St. Vincent and the Grenadines)


 Participant countries: Australia, South Africa, Pakistan, New Zealand, Sri Lanka, India, England, Bangladesh, Zimbabwe, Kenya, Scotland, Ireland, Canada, Bermuda, the Netherlands as well as the host countries 
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