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As defined by the Centers for Disease Control and Prevention (CDC), public health surveillance is the “ongoing

systematic collection, analysis, and interpretation of outcome-specific data for use in the planning, implementation,

and evaluation of public health practice,” which has been instrumental in the reduction in mortality from exposure to

infectious diseases and environmental toxins. The arm of public health surveillance that deals specifically with the

early detection of disease outbreaks or clusters of adverse health emergencies is referred to as syndromic

surveillance and can be defined as “an investigational approach where health department staff, assisted by

automated data acquisition and generation of statistical alerts, monitor disease indicators in real-time or near-real-

time to detect outbreaks of disease earlier than would otherwise be possible with traditional public health methods”.

syndromic surveillance  public health surveillance  mass gathering medicine

infectious disease surveillance  disaster management  emergency medicine

1. Introduction

Mass gatherings, such as large sporting events, often result in a heavy strain on regional healthcare systems due

to a variety of factors, such as the influx of non-local travelers, reduced healthcare provider availability,

communication hurdles, and increased non-endemic disease variation . To monitor in real time and respond

appropriately to public health events by virtue of mass gatherings, syndromic surveillance systems are often used

. Syndromic surveillance strategies have been utilized in a wide variety of mass gathering settings, including the

London 2012 Olympic and Paralympic Games, the 8th Micronesian Games in 2014, and large camping events held

by youth organizations . Considering the widespread prevalence of COVID-19 and other infectious

diseases across the globe, effective syndromic surveillance systems will be required to facilitate the safety of future

large-scale social events .

While there is a small body of literature centered on the use of syndromic surveillance systems for the monitoring

of health events arising from mass gatherings, there is no scoping review that details the specific methodologies

and applications of these systems . The researchers aimed to conduct a thorough review of the technical

aspects of existing syndromic surveillance technology to uncover important areas of improvement or challenges

facing the implementation of these systems in a mass gathering scenario, as well as to increase understanding of

the importance of syndromic surveillance for disease prevention and management related to mass gatherings. The

primary characteristics under review are (1) the main methodologies of data collection and analysis inherent to
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syndromic surveillance systems as oriented towards mass gathering scenarios, (2) the degree of preparation and

collaboration required to effectively operate syndromic surveillance systems for mass gathering scenarios, and (3)

the degree to which prior surveillance infrastructure is used for the implementation of this surveillance strategy at

mass gathering events.

2. Current Insights

The researchers' search yielded 538 articles from the three databases (i.e., PubMed, Embase, and Web of

Science) and two from other resources (cited in publications that underwent full-text review), of which 422

remained after deduplication (Figure 1).

Figure 1. PRISMA study selection flowchart.
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The scope and number of syndromic indicators or syndrome classifications ranged widely among the studies.

Some studies limited the syndromes included in surveillance to a specific geographic region. For example,

researchers conducted a system and disease risk assessment including a literature review of the disease patterns,

assessment of disease databases, assessment of the public health and surveillance teams, and interviews and

focus groups with key stakeholders within the Solomon Islands, where the mass gathering event was going to

happen . In another case, a system included a case definition for acute diarrhea as a response to a local

outbreak of rotavirus that was occurring in South Tarawa at the time of the 2013 Kiribati Independence

Celebrations . Some of the systems (n = 5) used event-related tags to establish a clear connection between a

patient visit and the mass gathering event. For the 2015 Special Olympics, proactive patient tagging was used to

flag attendees of the event in ED clinical notes, which allowed subsequent algorithms to easily identify those

patients and potential health concerns related to the event . For surveillance activities surrounding the 2017

solar eclipse viewing events in Kentucky, US, “eclipse” was included as a unique syndromic classification .

“Inauguration-related” was included as a syndrome definition for surveillance activities oriented around the 2017

US presidential inauguration .

In this research, syndromic surveillance was examined as a potential strategy for providing support to and

maintaining the robustness of public health infrastructure surrounding mass gathering scenarios. Nineteen studies

were identified for data extraction and key information was collected about the mass gathering events and related

syndromic surveillance activities. The systems described were implemented in a wide range of geographic and

socio-economic settings, indicating a diverse potential for syndromic surveillance to meet the needs of different

environments.

As identified in the present entry, a core component of a reliable syndromic surveillance system or infrastructure,

with regard to implementation during a mass gathering scenario, is ample preparation. In all studies examined,

syndromic surveillance activities were preceded to some degree by a preparation phase. Since event-oriented

surveillance is dependent on the integration of data from multiple sources as well as different mediums (e.g.,

hospitals and first aid stations), it is necessary that sufficient time be given to organize and facilitate collaborations

among several entities. For the 2015 Super Bowl, communication was described among a large number of health

agencies, healthcare providers, and businesses, including the Maricopa Department of Health, Maricopa County

hospitals, local hotels, Arizona Department of Health Services and the U.S. Centers for Disease Control and

Prevention, as well as other agencies and services. A vital component of the preparation phase prior to syndromic

surveillance is training key staff members and physicians. This was especially important in scenarios where

surveillance activities stemmed from event-based care sites, such as first aid stations and mobile clinics. There is a

clear benefit to assessing disease profiles of regions proximal to the mass gathering event. In one circumstance, a

literature review was conducted to identify disease trends within the area of operation as well as an assessment of

pre-existing public health and lab surveillance infrastructure. This research also describes a risk assessment

examining the characteristics of the mass gathering scenario .

Previous research has examined the potential for syndromic surveillance to detect disease outbreaks earlier than

other forms of public health surveillance . In the present research, the evidence to support these claims is
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limited with regard to a mass gathering scenario. While most of the studies indicated that the purported systems

functioned reliably under the strain of increased clinical visits, none of the studies indicated that any significant

outbreaks of disease were detected. In one case, a system was modified to meet the needs of an outbreak spurred

by a mass gathering event . Additionally, very few studies outlined any attempts at contemporaneously

investigating or validating the data collected and analyzed by the system. In some cases, syndromes with low

prevalence were suspected to not generate a sufficiently strong signal in the detection measures implemented by a

system. However, without cross-validation with other data sources independent of the described system, it is

difficult to establish whether the signals generated should warrant a potentially costly public health response.

3. Conclusions

Further research is necessary to conclude whether syndromic surveillance has a verifiable impact on the health of

the populations under surveillance during mass gathering scenarios. The goal of the present research was to

outline the process of preparing for and implementing this surveillance strategy at mass gathering events; however,

further analysis of health and disease profiles at these events is necessary.
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