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a. “Mass gathering preparedness: the experience of the Athens 2004 Olympic and Para-
Olympic Games.” & Y

Abstract

Planning for environmental health management of the Athens 2004 Olympic Games included
assessment of the capacity and deficiencies of relevant public health agencies in Athens and
the other four Olympic cities with 17 detailed questionnaires.

Different estimates of the expected number of visitors were made on the basis of experience
from previous Olympic Games. Potential public health risks were identified and prioritized.
A number of deficiencies in personnel, resources, training, and coordination were identified in
most agencies. One hundred and ninety-six environmental health inspectors were expected to
work during the Olympic period. Around 18,000 athletes and escorts from 201 countries were
expected to participate in the Olympic Games and 7,000 to participate in the Para-Olympic
Games. Three different scenarios regarding the number of expected visitors were explored; the
most probable estimate being 1,950,000 visitors.

Foodborne diseases, waterborne diseases, and heat-related illnesses were considered of high
priority during the Olympic period, as were traffic accidents. The Olympic Games are a



difficult assignment that demands extensive planning, appropriate resources, and timely
reporting and coordination among the various public health agencies.
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a. "Algorithm for statistical detection of peaks--syndromic surveillance system for the Athens
2004 Olympic Games."& Y

Abstract

Introduction:

No generally accepted procedure exists for detecting outbreaks in syndromic time series used
in the surveillance of natural epidemics or biologic attacks.

Objectives:

This report evaluates the usefulness for syndromic surveillance of the Pulsar approach, which
is based on removing long-term trends from an observed series and identifying peaks in the
residual series of surveillance data with cutoffs determined by using a combination of peak
height and width.

Methods:

Simulations were performed to evaluate the Pulsar method and compare it with other
approaches. The daily syndromic counts in emergency departments of four major hospitals in
the Athens area during August 2002-August 2003 were analyzed for two common syndromes.
A standardized residual series was generated by omitting trends and noise in the original data
series; this series was examined for the presence of peaks (i.e., points having magnitude higher
than at least one of three probabilistically determined cutoffs). The whole process was iterated,
and the baseline was recalculated by assigning reduced weight to the identified peaks.
Results:

For the specific simulation schema used, the Pulsar method fared well when compared with
other approaches in meeting the performance criteria of sensitivity, specificity, and timeliness.
Conclusions:



Although the suggested algorithm needs further validation regarding the correspondence
between detected peaks and true biologic alerts, the Pulsar technique appears effective for
observing peaks in time series of syndromic events. The simplicity of the algorithm, its ability
to detect peaks based not only on height but also on width, and its performance in the simulated
data sets make it a promising candidate for further use in syndromic surveillance.
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HiFT) Urania G. Dafni fll, "Algorithm for statistical detection of peaks--syndromic surveillance system for the

Athens 2004 Olympic Games." MMWR Suppl. 2004 Sep 24;53:86-94.,
https://www.cdc.gov/mmwr/preview/mmwrhtml/su5301a19.htm

b. "Methodological aspects of a GIS-based environmental health inspection program used in
the Athens 2004 Olympic and Para Olympic Games."& Y

Abstract

Background :

In this study, GIS technology was used to help county departments of Public Health to
implement environmental health surveillance for the Athens 2004 Olympic and Para Olympic
Games.

Methods:

In order to assess the workload in each Olympic county, 19 registry forms and 17 standardized
inspection forms were developed to register and inspect environmental health items requiring



inspection (Hotels, restaurants, swimming pools, water supply system etc), respectively.
Furthermore, related databases were created using Epi Info 2002 and a geographical
information system (GIS) were used to implement an integrated Environmental Health
inspection program. The project was conducted in Athens by the Olympic Planning Unit
(OPU) of the National School of Public Health, in close cooperation with the Ministry of
Health and Social Solidarity and the corresponding departments of Public Health in all
municipalities that were scheduled to host events during the Athens 2004 Olympic and Para
Olympic games

Conclusion:

Our computerised program exhibited significant efficiency in facilitating the prudent use of
public health resources in implementing environmental health inspections in densely populated
urban areas as well as in rural counties. Furthermore, the application of simple algorithms in
integrating human and other resources provided tailored and cost-effective applications to
different public health agencies.
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A total of 44,741 premises of environmental health interest were registered using several
reporting forms. As a result, 44,741 addresses were geocoded into GIS databases and
developed into appropriate working maps. In Table 1 we present the total number of registered
premises in each Olympic County Department of Public Health. In Figure 1 we provide an
example of a GIS map produced, representing all premises of environmental health interest of
the central section of Athens, which was the most important Olympic county since most of the
Olympic events took place within its boundaries.
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HIFT) "Methodological aspects of a GIS-based environmental health inspection program used in the Athens 2004
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Based on the sixth scenario described in the methods section, we determined the exact number
and type of premises that were to be inspected in each CDPH during the Pre-Olympic and
Olympic period. For instance, the workload of the central section of Athens was estimated at
1,250 hours or 420 person-days for the inspection of 1,010 environmental health items.
Therefore, the total inspection time for 5 pairs of inspectors was estimated at 4.7 months. In
Table 2 we compare the application of two different scenarios; the first and the sixth scenario;
for all Olympic CDPH and in Figure 2 we present a GIS image of the recommended scenario
in the central section of Athens.
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HIFT) "Methodological aspects of a GIS-based environmental health inspection program used in the Athens 2004
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The partitioning of every Olympic county was based on the available number of inspectors
(pairs) employed in each county. For example, the central section of Athens, where five pairs

of inspectors were employed, was partitioned in five parts with equal workload as it is shown
in Figure 3.
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The results of all environmental health inspections and all laboratory tests (microbiological
examinations of the field samples obtained), were displayed on the electronic maps, in different
colors according to the inspection score (score categories A, B or C), so that we would be able
to automatically detect those premises that failed inspection and schedule counterchecks. For
example, as we present in Figure 4 for the whole country and in figure 5 for the central section
of Athens, 272 out of 781 premises of environmental health interest (34.83%) in the central
section of Athens, inspected for the first time, received score A, 270 (34.57%) of the premises
received score B and the remaining 239 (30.60%) received score C. All premises receiving
score C had to undergo counterchecks within a month from the first inspection.
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For example, as it is presented in Figure 6, if a case of Legionnaires' disease would be detected
in a person, who lived in a given address, all buildings of public health interest around the
specific location, and included in a buffer of 200 meters would be evaluated automatically for
previous inspection scores and laboratory results for legionella. Using this method the most
possible source of infection could be identified.
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c. "Waterborne diseases prevention: evaluation of inspection scoring system for water sites
according to water microbiological tests during the Athens 2004 pre-Olympic and Olympic

period."& V)
o iz
Study objectives:

To evaluate the inspection grading system for water sites implemented during the Athens 2004
Olympic inspection programme.

Design:

The relation between the standardised inspections results of 716 water supply systems and 289
public swimming pools, and microbiological test results of 2358 samples collected during
inspections was examined.

Setting:

Athens, Thessaloniki, Patra, Volos, and Iraklio, Greece. Inspections and sampling conducted
during a two year period before the 2004 Olympics.

Conclusions:

This study shows the utility of standardised inspection grading systems in waterborne diseases
prevention planning and implementation strategies of policy makers and regulators. Future
water quality assessment should be based on the implementation of a robust standardised
inspection system and reduce the need of microbiological tests.
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In 2001, the Hellenic Ministry of Health established the Olympic Planning Unit, which was
responsible to devise a plan for the environmental health surveillance system and provide
scientific support to the county departments of public health in Athens and the other four
Olympic cities (Thessaloniki, Patra, Volos, and Iraklio). The final plan developed by the

Olympic Planning Unit for environmental health surveillance concerned a number of targets
of public health importance including potable and recreational water safety.

(B DFER)
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The swimming pool standardised inspection form included 48 scored items and nine of those
were designated as ‘‘critical’’ (appendix 1). The inspection items were classified in seven
group categories: permit, construction, support facilities, personnel, injury control, record
keeping, and on site manually conducted tests. In each group category, several related items
were included and negatively scored accordingly.

The water supply system standardised inspection form included 42 scored items and 10 of
those were designated as “‘critical’’ (appendix 2).

APPENDIXI1: Critical items in the swimming pool inspection form

— Free chlorine manually tested during inspection: 0.5-1 mg/1

— Water is from an approved source.

— Microbiological monitoring includes test for heterotrophic plate count, coliform bacteria, Escherichia
coli, Staphylococcus aureus, and Pseudomonas aeruginosa.

— The water recirculation equipment is capable of recirculating the water through the filter at an
appropriate rate.

— The pH value is monitored

— The residual chemical disinfectant is monitored

— Properly installed outlets and drain grates to prevent suction entrapment.

— Adequate rescue equipment and continuously available to lifeguards.

— Adequate number of showers, toilets, hand washing facilities.

APPENDIX2: Critical items in the water supply system inspection form

- Shower heads are free of scale and dirt.

— The water temperature in the water storage tank is below 25°C

— The difference between the highest and lowest temperature recorded at the taps after one minute flow
time is not greater than 10°C

— When outlets are not in regular use, weekly flushing of these devices is carried out.

— The water system is disinfected and cleaned if the system has been out of use for more than one month

— Free chlorine tested during inspection: 0.2—0.5 mg/1

— Microbiological monitoring every six months

— The inside of cold water storage tank kept in good condition and free of debris,

- Disinfection and cleaning of the system carried out every year

— Water at all taps and showers in guest rooms running for several minutes at least once a week
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A total of 393 swimming pools and 997 water supply systems of 887 hotels and 140 Olympic
venues were registered as potential inspection sites using standardised data collection forms in
all five Olympic cities.
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Environmental health inspection scores and violations of water supply systems and swimming
pools were related to the water microbiological test results of those sites. The mean score of
swimming pools with positive microbiological test results were significantly higher from the
mean scores of inspections with negative microbiological test results (table 1).

Moreover, the risk for producing positive microbiological test results was higher when
unsatisfactory inspection grading results of swimming pools was recorded (RR=2,51; table 2).
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During inspections of public swimming pools, six violations significantly associated with
positive microbiological test results were found (table 4). One of those six violations was
among those designated as ‘“critical’” water safety hazards in the standardised inspection form:
free chlorine tested during inspection: 0.5—-1 mg/l. The lack of free chlorine residual of 0.5-1
mg/1 was associated with 20% of positive microbiological results (table 4).
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Christos Hadjichristodoulou ftf, "Waterborne diseases prevention: evaluation of inspection scoring system
for water sites according to water microbiological tests during the Athens 2004 pre-Olympic and Olympic
period.", J Epidemiol Community Health. 2006 Oct;60(10):829-35.,
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d. "Management of environmental health issues for the 2004 Athens Olympic Games: is
enhanced integrated environmental health surveillance needed in every day routine

operation?"
e iz
Background:

Management of environmental health issues is an integral part of public health systems. An
active integrated environmental health surveillance and response system was developed for the
Athens Olympics to monitor and prevent exposure to environmental hazards. The potential for
permanent implementation of the program was examined.

Methods:

The environmental health surveillance and response system included standardization,
computerization and electronic transmission of data concerning environmental inspections of
17 site categories (restaurants, swimming pools etc) of public health interest, drinking and
recreational water examinations and suggested corrective actions. The Olympic Planning Unit
integrated and centrally managed data from 13 public health agencies, recommended,
supervised and coordinated prompt corrective actions. Methods used to test the effectiveness
of the program were the assessment of water quality test and inspection results trends over time
using linear regression and epidemiological surveillance findings.



Lessons learned for future events include timely implementation and installation of
communication processes, and rapid and coordinated response to unsatisfactory inspection
results. Routine national programs need to adopt enhanced environmental health surveillance
aimed at public health decision-making, but with a different perspective.
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A total of 17 standardized scored inspection forms were developed (Table 1) including
establishment name, unique code, inspection identification code, county, date of inspection,
overall score, specific violations cited, manually tested measurements during inspection (free
chlorine, pH, temperatures), inspectors, and time spent on inspection. The results of the
inspections were graded as: "A", satisfactory, "B", relatively satisfactory, or "C",
unsatisfactory, respectively.

The main objective of the water quality surveillance program was to assess the quality of the
water at the point of use. The following seven standardized sample collection forms were
developed to standardize sampling procedures: sample collection forms for swimming pools,
water distribution systems, bottled-water plants, seacoasts, water distribution systems
(Legionella spp. detection), cooling towers (Legionella spp. detection), and decorative
fountains (Legionella spp. detection).
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A total of 44,741 premises of environmental health interest were identified as potential
inspection sites. From January 2003 through July 2004, 196 environmental health inspectors
registered via on-site visits a total of 5,724 premises using standardized registration forms.
During the preparation years of 2002, 2003 and 2004, a series of 46 "test events" were held to
evaluate venues and logistics. 5,956 inspections were carried out from January 2003 through
July 2004 (Table 1).
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Out of 4242 water samples collected from January 2003 through July 2004, 995 were collected
within and 3247 outside the Olympic Venues (Table 2). During the Olympic period, out of a
total of 782 water samples, 571 were collected within the Olympic Venues and 211 outside the
Olympic Venues (Table 2). Out of 2497 samples tested for Legionella spp, 415 (16.6%) were
positive.

None of the 105 samples collected from swimming pools and water supply systems, and tested
turned positive for Cryptosporidium spp., Giardia spp., or Norovirus.
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All data from the registrations and the inspection results were entered into the electronic
databases in the PDPH and were delivered to the Olympic Planning Unit. Data from the
microbiological test results were entered into the electronic databases in the Central Public
Health Laboratory as well as the Peripheral Public Health Laboratories and were delivered to
the Olympic Planning Unit and the PDPH. It was the responsibility of the Olympic Planning
Unit to relate all data and to produce reports once a day, which were sent to the Ministry of
Health and Social Solidarity and the Athens 2004 Olympic Games Organizing Committee
(Figure 1).
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An outbreak of salmonellosis among the German junior rowing team, which prevented them
from participating at the respective rowing championship test event, occurred in August, 2003.
The restaurant of the hotel accommodating the team, which was linked to the outbreak, had
received one of the lowest unsatisfactory inspection results seven days before the outbreak
occurred. No other disease outbreak was recorded by the enhanced communicable diseases
surveillance system before or during the Olympic Games within the Olympic cities.
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e. "Leading interagency planning and collaboration in mass gatherings: public health and
safety in the 2012 London Olympics."& U
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® Abstract

OBJECTIVES:

Planning and implementing public health initiatives in mass gatherings such as the Olympic
Games pose unique challenges for interorganizational collaboration, which involves
interaction among multiple and diverse agencies. Nonetheless, there is limited empirical
evidence to support interagency collaboration and public health planning decisions in mass
gatherings and how leadership can shape such interactions. We empirically explored these
topics in the 2012 London Olympics to identify lessons to inform planning for future mass
gatherings.

STUDY DESIGN:

This is a qualitative case study.

METHODS:

Data comprised 39 semistructured interviews with key informants conducted before, during,
and after the games; in addition, direct observations of field exercises and documentary
analysis were also used. Open coding and thematic analysis was used to analyze the data.
RESULTS:

We identified two main leadership challenges that influenced interagency collaboration:
organizational public health leadership and coordinating collaborative decision-making. Two
facilitative conditions helped overcome the previous challenges: nurturing interorganizational
linkages and creating shared understanding by activating codified frameworks at the
organizational level.

CONCLUSIONS:

Our study highlights leadership issues in interagency collaboration in mass gatherings.
Practical implications arising from this study may inform the ways the organizers of mass
gatherings, public health and safety agencies, and professionals can engage in effective
partnerships and joint working.
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a. "Standardized inspections of food premises during the 2004 Athens Olympic Games:
descriptive analysis and risk factors for unsatisfactory results." & Y

Abstract

Standardized inspections of food premises are part of environmental health systems
implemented worldwide. The food safety strategy for the 2004 Olympic Games included
standardized inspections to ensure uniformity and consistency of procedures and effective
electronic management of data. Inspections were carried out by 196 inspectors in the five
Olympic cities: Athens, Thessalonica, Volos, Iraklio, and Patra. From January 2003 to
September 2004, a total of 1,249 food premises were inspected.

An unsatisfactory inspection result (C grade) was received by 347 (27.8%) food premises, a
relatively satisfactory result (B grade) was received by 332 (26.6%), and a satisfactory result
(A grade) was received by 570 (45.6%). About 16% of inspected premises did not hold a valid
permit. Unsatisfactory inspection results were more frequent for premises located in the two
largest Greek cities in comparison with the other smaller cities (relative risk = 1.95, 95%
confidence interval [CI] = 1.36 to 2.80). Based on logistic regression analysis, unsatisfactory
inspection results were positively associated with food premises that were not located on a
ground floor (odds ratio [OR] = 2.56, 95% CI = 1.39 to 4.73) and negatively associated with
application of hazard analysis critical control point (HACCP) principles (OR = 0.27, 95% CI
= 0.10 to 0.71). Food hygiene education through formal training programs should be
encouraged to improve compliance of food premises. Food premises located on hotel floors
and serving buffet meals are at higher risk for unsatisfactory conditions. Businesses that
implemented a HACCP system within their operations to ensure food safety operated under
more hygienic conditions. Future inspections by Public Health Authorities should involve
elements of audit after the legislation for the application of HACCP principles.
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a. "Health promotion programs related to the Athens 2004 Olympic and Para Olympic

games."& Y
L
Background:

The Olympic Games constitute a first-class opportunity to promote athleticism and health
messages. Little is known, however on the impact of Olympic Games on the development of
health-promotion programs for the general population. Our objective was to identify and
describe the population-based health-promotion programs implemented in relation to the
Athens 2004 Olympic and Para Olympic Games.

Methods:

A cross-sectional survey of all stakeholders of the Games, including the Athens 2004
Organizing Committee, all ministries of the Greek government, the National School of Public
Health, all municipalities hosting Olympic events and all official private sponsors of the Games,
was conducted after the conclusion of the Games.

Conclusions:

Greece has made a small, however, significant step forward, on health promotion, in the
context of the Olympic Games. The International Olympic Committee and the future hosting
countries, including China, are encouraged to elaborate on this idea and offer the world a
promising future for public health.
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A total of 44 agencies were contacted by phone and/or facsimile, 40 agencies completed the
questionnaire, and 10 health-promotion programs, implemented prior to, and/ or during the
Olympic Games, were identified. The average cost for the implemented programs was about
95,000 Euros (€) with a range between 20,000€ and 600,000€. The total cost of the health-
promotion programs was about 943,000€, and constituted a small fraction (0.08%) of the
overall cost of the games, even after excluding the cost of construction, preparation of athletic
facilities, and security. The Athens 2004 Olympic Games Organizing Committee implemented
two programs: (a) a non-smoking policy in all premises related to the Organizing Committee
and (b) the distribution of condoms, free of charge, in the Olympic Village Polyclinic. In the
Table, we describe the different programs implemented along with the responsible agency, the
type of activity, the time period covered and the target population. The vast majority of the
programs included the development and distribution of brochures on several health-related
topics targeting visitors, spectators of the Games, and the general population.
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b. "Readability levels of health pamphlets distributed during the Athens 2004 Olympic
Games."& V)

Abstract

The Olympic Games are one of the most celebrated and broadcasted events around the world.
During the Olympic Games, spectators, visitors, and the host country’s population are exposed
to a considerable number of messages and advertisements including health messages. The
readability levels of health messages distributed via printed materials constitute an important
factor for their effectiveness in reaching targeted segments of the population and motivating
changes in health behaviour. People with a low health literacy level are more likely to report
poor health, have more outpatient visits and hospitalizations due to a lack of understanding of
their health problems and treatment, and also have higher healthcare expenses.

Although the importance of health literacy has been established in the medical and social
science literature in relation to health behaviour motivation as well as health outcomes, little
is known about the readability levels of health messages distributed at sports events in general
and the Olympic Games in particular. This study examined readability levels of health
pamphlets written in the English language and distributed during the Athens 2004 Olympic
Games through the Greek Ministry of Health and Social Solidarity, the Ministry of Rural
Development and Food, and the National School of Public Health.

Three well-known and validated readability measures were used for the evaluation of all



identified pamphlets according to their published instructions and guidelines, respectively.
These included the Simple Measure of Gobbledygook (SMOG), the Flesch method, and the
Fry method.
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a. "Nuclear security and radiological preparedness for the olympic games, athens 2004:
lessons learned for organizing major public events." & U

Abstract

In light of the exceptional circumstances that arose from hosting the Olympic Games in Athens
in 2004 and from recent terrorist events internationally, Greece attributes the highest priority
to security issues. According to its statutory role, the Greek Atomic Energy Commission is
responsible for emergency preparedness and response in case of nuclear and radiological
events, and advises the Government on the measures and interventions necessary to protect the
public.

In this context, the Commission participated in the Nuclear, Radiological, Biological, and
Chemical Threat National Emergency Plan, specially developed for the Olympic Games, and
coordinated by the Olympic Games Security Division. The objective of this paper is to share
the experience gained during the organization of the Olympic Games and to present the nuclear
security program implemented prior to, during, and beyond the Games, in order to prevent,
detect, assess, and respond to the threat of nuclear terrorism. This program adopted a multi-
area coverage of nuclear security, including physical protection of nuclear and radiological
facilities, prevention of smuggling of radioactive materials through borders, prevention of
dispersion of these materials into the Olympic venues, enhancement of emergency
preparedness and response to radiological events, upgrading of the technical infrastructure,
establishment of new procedures for assessing the threat and responding to radiological



incidents, and training personnel belonging to several organizations involved in the National
Emergency Response Plan. Finally, the close cooperation of Greek Authorities with the
International Atomic Energy Agency and the U.S. Department of Energy, under the
coordination of the Greek Atomic Energy Commission, is also discussed.
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a. "The 2004 Olympic Games: physiotherapy services in the Olympic Village polyclinic." & Y

B

Objective: First, to document the injuries sustained during the 2004 Olympic Games in a
sample of patients visiting the physiotherapy department of the Olympic Village polyclinic.
Second, to provide information and data about the physiotherapy services for planning future
Olympics and other mass gatherings.

Design: Observational study.

Setting: Olympic Village polyclinic.

Participants: 457 patients aged 15—72 years visited the physiotherapy department from 30 July



through 30 August.

Conclusions : The smallest national teams—especially those from developing countries—were
more likely to take advantage of services, probably because the larger teams had their own
medical and physiotherapy staff. The characteristics of patients, their sustained injuries and the
subsequent treatment varied by the accreditation status of the patients. The physiotherapy
department’s workload was dependent on the Olympic Games schedule.
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The physiotherapy department was a 1000 m? facility offering service during the 1 month of
operation of the Olympic Village from 30 July to 30 August.
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From 30 July to 30 August, 457 people visited the physiotherapy department and had an
assessment form completed. Most patients were athletes (n=342, 74.8%), followed by team
officials (n=64, 14%), workforce (n=36, 7.9%), IOC members (n=10, 2.2%) and volunteers
(n=5, 1.1%). Demand for physiotherapy was highest from Africa, followed by Europe, Asia
and others (fig 1). The characteristics of patients who received physiotherapy care varied
according to their accreditation status (table 1).

(EFEOFER)
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Most injuries were overuse injuries (n=216, 47.3%), followed by acute (n=158, 34.6%) and
chronic injuries (n=105, 23.0%). Myofascial pain/muscle spasm was the most common
pathology for physiotherapy attendance, followed by tendinopathy, ligament sprain and muscle
strain (table 2). The thigh was the most prevalent site of injury followed by, the knee, the
lumbar spine and the lower leg (table 2, fig 2).
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In the athletes’ group, there was also a prevalence of overuse injuries (n=188, 55%), followed
by acute (n=135, 39.5%) and chronic injuries (n=34, 9.9%). The majority of injured athletes
were from athletics (n=169, 51.1%), followed by aquatics (n=28, 8.4%) and weightlifting
(n=21, 6.3%) (fig 3).
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The treatment modalities that were mostly used were in order ultrasound, massage, manual
therapy techniques and others (fig 4). The total number of modalities used differed among the
three periods: the period with the highest modalities usage was period C (n=3138, 47.2%),
followed by period B (n=3092, 46.5%) and period A (n=425, 6.4%) (fig 5). More than half of

the new admissions took place during period B (n=243, 53.2%), followed by period C (n=177,
38.7%) then period A (n=37, 8.1%) (fig 5).
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The capital has a temperate, continental monsoonal climate, characterised by short spring and
autumns, hot and rainy summers, and cold and dry winters. Its average annual temperature is 11 to 14
degrees Celsius. Around 75 percent of its annual precipitation occurs in summer, with the heaviest
rainfall in July and August.
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“Environmental degradation and health risks in Beijing, China.& Y

E—h7 AT RICEDUATZIZHONT

After evaluating observational temperature data for July and August (1993-2003) in Beijing,
Wang and Hu6 found that urban heat island intensity increased each year (Figure 2). In a severe
heat wave from July 7 to July 15, 2003, during which daily high temperature in Beijing was
above 35°C, Friendship Hospital reported a 30% increase in emergency hospital admissions
and ambulance calls as a result of heat related illnesses (eg, heat stroke, heat exhaustion), and
hospital admissions at Children’s Hospital exceeded 4,500 per day from heat-related illnesses
(eg, fever, intestinal diseases).
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Results from routine monitoring of 360 cities in 2004 revealed that the air quality of nearly
70% of urban areas in China did not meet the national ambient air quality standards, and nearly
75% of urban residents were exposed to air pollution regularly.10 With the increasing trend
toward vehicle ownership (from 0.5 million in 1990 to 2 million in 2002) in Beijing,11
industrial/domestic air pollution from coal smoke has been largely replaced by air pollution
caused from coal smoke and automotive exhaust fumes, including 80% CO and 40% NOX
(see Table 1).In addition, dust and dustborne pollutants (such as pathogenic microbes, heavy
metals, toxic organics) resulting from urban expansion and rural development also could
decrease air quality in urban areas. High ambient levels of air pollutants, such as ozone, sulfur
oxides, nitrogen oxides, and particulate matter, affect people outdoors and indoors, at
workplaces and at home. After adjusting for temperature, humidity, and air pressure in 8 urban
and suburban districts in Beijing from 1998 to 2002, Chang, Pan, and Xiel4 found that, in
multifactor Poisson regression analysis, when SO, increased in 100 ug/m® in air, deaths
associated with respiratory, cardiovascular/cerebrovascular, coronary heart, and chronic
obstructive pulmonary diseases increased by 4.21%, 3.97%, 10.68%, and 19.22%, respectively.
Meanwhile, each 100-pg/m?® increase in total suspended particulates (TSPs) was associated
with a 3.19% increase in respiratory deaths and a 0.62% increase in cardiovascular and
cerebrovascular deaths.
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Rapid urbanization, population growth, and an increasing water demand have put pressure on
water resources and the water supply system in China. According to the forecast from the State
Environmental Protection Administration of China, the demand—supply gap of water will
reach about 3.2 billion m* in 2010. The water crisis is particularly problematic in Beijing,
where inhabitants face issues of water supply and water pollution. The average per-person
water supply here is 300 m®, which is only one-eighth that used by all other Chinese residents
and one-thirtieth that used by everyone else in the world. The tap water supply for urban areas
in Beijing is 2.45 million m® per day, of which 40% is from groundwater and 60% is from
surface water (mainly from Miyun water reservoirs).

The main sources of drinking water supplies in Beijing— which include the Miyun and
Huairong water reservoirs, the Jingmi diversion canal, and Tuancheng Lake—meet Grade 11
requirements, the government standard for primary drinking water supplies. But because of the
variety of activities in Beijing, such as agriculture, sanitation, industry, traffic, and waste
disposal practices, groundwater quality is often contaminated with pathogenic microorganisms
and hazardous chemicals, such as nitrate, pesticides, and hydrocarbons from fuel. Monitoring
data of groundwater quality in Beijing show that there are 142.5 km? of groundwater pollution
areas (measured above ground) from Hujialou to Fengtai (in an east-west direction) and
Guogongzhuang to Xisi (in a southnorth direction), where sanitary indexes, including ammonia
nitrogen, total water hardness, nitrate, chloride, and sulfate, have exceeded national standards
for groundwater.

The health consequences of drinking water pollution are severe. Unsafe drinking water
accounts for the majority of cases of diarrhea, dysentery, and typhoid; these also result in a
high rate of infant and child mortality. In 2005, there were 25 reported outbreaks associated
with drinking water in Beijing. These 25 outbreaks caused illness among an estimated 281



people, 11 were linked with dysentery, and 270 with diarrhea. The microbe or chemical that
caused the outbreak was identified for 16 (64%) of the 25 outbreaks; 10 of the 16 identified
outbreaks were associated with pathogens, and 6 were associated with chemical poisoning.
Sixteen (64%) of the 25 outbreaks were associated with private or noncommunity wells that
were not regulated by the government.
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Soil is another key component of the urban environment. Activities associated with
urbanization in Beijing—massive construction/engineering, heavy traffic, improper emission
of municipal solid wastes, and waste irrigation—are causing the city’s soil quality to
deteriorate rapidly. Soil contamination through soil-atmosphere interactions or soil-plant
systems poses long-term risks to human health via various exposure pathways, including
drinking water, inhalation, dermal contact, and food. Lead poisoning is one of the most
prevalent public health problems in Beijing. It affects the brain, causing hyperactivity and
deficiency in fine motor functions; it particularly affects small children’s nervous systems. A
2002 survey of 30 of Beijing’s urban parks revealed that the average lead concentration in
surface soils was abnormally high (M = 30.95 mg/kg, ranging from 16.20—-121.00mg/kg). The
pollution index ranged from 0.65 to 2.35. Other researchers found that lead concentration
ranged from 13.2-78.8 mg/kg in Beijing soil and from 0.1-654.5 pg/kg (fresh weight) in edible
portions of vegetables. (Levels in 9.2% of the vegetables were higher than China’s accepted
tolerance limit of lead in food.)
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Urban expansion, land reclamation for habitation and economic activities, and global
environmental change have increased urban populations’ exposure to infectious diseases.
Urban facilitation of microbial traffic, specifically that resulting from the increased intensity
and diversity of human mobility, might have been critical in launching the domino-type spread
of traditional as well as new and emerging infectious diseases in Beijing (see Table 2). The
recent outbreak of severe acute respiratory syndrome (SARS) from March to May 2003 in
Beijing—resulting in 2,521 infected people and a mortality rate of 7.656%—highlighted large
urban agglomerations’ vulnerability to newly emergent diseases (both person to person and
animal to person) and the rapid nature of this diffusion.26 Meanwhile, because of its proximity
to the routes of some international migration birds, Beijing is vulnerable to certain vector borne
diseases. The areas in Inner Mongolia and Liaoning Province in which bird flu cases were
reported are close to Beijing, which, in turn, is close to the traditional foci of plague in northern
China.
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Like many other cities in developing countries, Beijing’s fast urbanization process has
amplified many changes in human dimensions. Changes in food choices, dietary habits,
smoking behavior, alcohol consumption, and physical inactivity have increased the incidence
of various chronic noncommunicable diseases. A survey of nutrition and health status of the
Chinese population in 2002 showed that the incidence rates of hypertension, abnormal blood
lipids, diabetes, overweight, and obesity of adult residents in Beijing are much higher than
those of the average level of China.
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With the booming of urban areas, more and more members of the poor population, which is
mobile, stream into the cities to join the labor force. In 2005, the mobile population in Beijing
was 3.57 million, and the majority lived in environmentally hazardous settlements close to
solidwaste disposal sites, rail-line corridors, and unauthorized industrial clusters. Crowding
and unsanitary living are other inequalities particular to this population. In addition, the social
position of this group produces another inequality: lack of health insurance coverage. Members
of this population do not have the money to pay for health insurance themselves, and their
employers are reluctant to pay health insurance premiums for them. In this context, mobile
residents are thus exposed to disproportionately high health risks from infectious diseases, such
as HIV/AIDS, tuberculosis, pneumonia, and diarrhea. The number of newly registered active
tuberculosis cases in Beijing residents decreased from 2,347 in 1993 to 2,205 in 2002; however,
the number in mobile residents increased from 242 in 1993 to 1,075 in 2002.
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Like other urbanized areas in the world, Beijing is experiencing urban expansion, and the
changes in climate, air and water qualities, land cover patterns, transport choices, social
organization, housing conditions, diet patterns, and health care systems are obviously affecting
human health. Protection of human health is an absolute priority in urban development. What
are the policy actions and directions for research in Beijing? We propose 2 main areas needing
greater attention. First is the need to obtain full-scale information related to environmental
monitoring data and health data, then to provide new methodological approaches and
techniques to implement interventions. Future researchers should examine residents living in
(1) inner-urban areas, for health problems such as heat-related illness, airborne disease, and
the transmission of infectious disease among dense populations; and (2) outside-urban areas,
for health problems arising from exposure to foods, vegetables, and animals imported from
Beijing and thus potentially contaminated. In addition, mobile populations’ vulnerability to
environmental degradations in the urban environment also should be emphasized. The second
main area for attention and action to safeguard urban health is effective cooperation among
different sectors. Health authorities should provide relevant health information to other
appropriate sectors (such as environmental regulators, energy and transportation planners,
housing authorities, and municipal service providers) for planning and regulation purposes.
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b. "Research of public health risks and tackle strategies for 2008 Beijing Olympic Games." &

Y

Abstract & D

OBJECTIVE: To identify and evaluate the risks of serious public health events for 29th the
Olympic Games and 13th Paralympic in order to offer scientific bases for security public health
of Olympic Games.

METHODS: Use Delphi experts refer, Level analysis, Risk assessment and Hazard analysis
and critical control points, to research public health risks for 2008 Beijing Olympic Games.



RESULTS: From analysis, we concluded 45 kinds of public health risk consisting in 5 areas
and made sure its risk level: 5 kinds of Extreme risk in 3 areas; 22 kinds of High risk in 5 areas;
10 kinds of Moderate risk in 4 areas and 8 kinds of Low risk in 4 areas. And also we imported
the risk management thought to research tackle strategies for 2008 Beijing Olympic Games.
CONCLUSIONS: It might offer scientific bases for security public health of Olympic Games
by identification and risk assessment of Serious Public Heath Events for the 29th Olympic
Games.
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c. "A study of risk assessment indicators system of infectious disease event for 2008 Beijing
Olympic Games."& Y

Abstract S D

OBJECTIVE: To investigate and establish a risk assessment indicator system of infectious
disease event for 2008 Beijing Olympic Games and to assess the risk of infectious disease
epidemic on 2008 Beijing Olympic Games, as to offering scientific bases for security public
health of Olympic Games.

METHODS: Risk assessment subject discussion group was constituted to collect all sorts of
data of infectious disease and the risk assessment and synthesis were analyzed. Then the
expert's opinions were consulted to confirm the entered indicators and the judged content of
indicators.

RESULTS: A preliminary risk assessment indicator system of infectious disease events of
2008 Beijing Olympic Games was established. The system mainly include six first level
indicators and twenty judge indicators altogether.

CONCLUSIONS: The risk assessment indicators system of infectious disease event for 2008
Beijing Olympic Games should be considered as all the risk factors and general application
characteristics. It might be used in any security procedure of important function and risk
management.
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d. Health risks and travel preparation among foreign visitors and expatriates during the 2008
Beijing Olympic and Paralympic Games.

B

During the 2008 Olympic and Paralympic Games, we conducted surveillance of illnesses
among travelers at six Beijing clinics. Surveys asked about demographic, pre-travel, and
vaccination information, and physician-provided diagnoses. Of 807 respondents, 38% and
57% were classified as foreign visitors (FV) and expatriates, respectively. Less than one-half
of FV sought pre-travel advice; sources included health-care providers and friends/family. FV
vaccination rate was also low; however, most vaccines given were recommended by the
Centers for Disease Control and Prevention. The most common FV diagnoses were respiratory,
injury/musculoskeletal, and gastrointestinal illnesses; for expatriates, injury/ musculoskeletal,
respiratory, and dermatologic were the most common illnesses. Respiratory illnesses in
expatriates were significantly less in 2008 than during 20042007 (3 2 = 10.2; P = 0.0014),
suggesting that control programs may have reduced pollutants/respiratory irritants during the
2008 Games. We found no previous studies of health outcomes among expatriates living in
cities with mass travel events. These findings highlight the need to continuously disseminate
information to health-care providers advising travelers.
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FV came from 46 countries; however, most came from the United States (24%), the
Netherlands (19%), Australia (9%), the United Kingdom (9%), and Germany (6%) (Table 2).
Fewer than half (46%) of all FV sought PT advice, although 19 FV reported seeking > 1 source
of advice. Sources of PT advice reported by FV included health-care providers (77%), friends
and family (12%), the internet (12%), travel agents (6%), and employers (5%). The United
States had the largest proportion of FV seeking PT advice from health-care providers (89%);
however, this was marginally significant compared with all other countries’ proportion of FV
seeking PT advice (y 2 = 3.81; P = 0.05). Approximately half (51%) of expatriates reported
having sought PT advice before being placed overseas. Almost all the expatriates who sought
advice did so from health-care providers (94%). Statistical comparisons between PT advice-
seeking behaviors of FV and expatriates were not made, because the purpose, duration, and
general conditions of travel between these two populations were different. Further, the
vaccines received by expatriates for their travel to China were, for the most part, not associated
with the 2008 Beijing Games; therefore, they were not analyzed here.
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For travel-related vaccines received in the past, Germany had the greatest number of reported
vaccines per FV (3.3) followed by the United Kingdom (3.0), the United States (2.3), the
Netherlands (2.4), and Australia (1.9). Australia had the highest number of travel-related
vaccines per traveler (3.0) administered for the 2008 Beijing Games. Overall, the vaccines
most frequently given to FV for their trips to China were hepatitis A (36%), hepatitis B (29%),
and typhoid (20%). YF vaccine was administered to 4% ( N = 10) of FV. Four FV who reported
receiving the YF vaccines seemed to meet the criteria for YF vaccination; three were FV from
YF-endemic areas (Brazil and Colombia) and therefore, were required by China to have YF
before entry to China. One FV from the United States reported having visited a YF-endemic
area (Brazil) immediately before or after the trip to China. Six FV seem to have received YF
vaccination without meeting criteria for receiving the vaccine; five FV from the Netherlands
and one FV from Australia reported receiving the vaccine but did not report a trip to a YF-
endemic country before or after visiting China.
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The most common diagnoses among FV visiting the 2008 Beijing Games were illnesses in the
respiratory (23%) and injury and musculoskeletal (14%) groups. The most common diagnoses
among expatriates were illnesses in the injuries and musculoskeletal group (18%) followed by
illnesses in the respiratory group (17%). Other gastrointestinal illnesses represented 13% and
3% in FV and expatriates, respectively. Interestingly, psychological diagnoses at the 2008
Beijing Games constituted 9% of diagnoses among expatriates but only 3% among FV.

The 2008 Beijing Games data were compared with data collected from FV to China during the
same period (months of August and September) from 2004 to 2007 by the Beijing GeoS clinic
(Table 4). The most common diagnoses among both FV to the 2008 Beijing Games and to
China during 2004-2007 were respiratory syndromes (2008 Beijing Games FV = 23%; China
2004-2007 FV = 21%), injury and musculoskeletal syndromes (14% and 18%, respectively),
and other gastrointestinal syndromes (13% and 12%, respectively; Table 4). Psychological
syndromes were more common among FV to China during 2004— 2007 (12%) than among FV
to the 2008 Beijing Games (3%).

For expatriates, respiratory syndromes, injury and musculoskeletal syndromes, and



dermatologic syndromes were most common in both periods examined. However, injury and
musculoskeletal syndromes ranked higher in the 2008 Beijing Games expatriates than
respiratory illnesses (Table 4). In fact, the number of respiratory illnesses diagnosed in
expatriates during the 2008 Beijing Games was significantly less than the number of
respiratory illnesses diagnosed in expatriates during 2004-2007 (32 = 10.2; P = 0.0014).
Psychological syndromes were the fourth most common syndromes in both 2008 and 2004—
2007. When specific diagnoses in the psychological syndromes group were evaluated for
expatriates, anxiety reactions, stress, and depression were the most common in both time
periods.
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a. The eco-origins, actions and demonstration roles of Beijing Green Olympic Game. & Y

Abstract

The 29th Olympic Game will be held in Beijing in 2008. It will be a green game to promote
sustainable development of men, cities and regions through ecological development
advocating "man and nature be in one". "Eco" here means a process, a driving force, an action,
a culture and a kind of vitality leading to sustainable development. It is a mechanism
embodying the Olympic spirit of competition, cooperation and self-reliance. The paper
explained the ecological significance, connotation and objectives of Beijing Green Olympic
Game. Ten major ecological heritages of Beijing have been investigated including ecologically
sound landscape, culture, transportation, physical exercise, health care, sanitation, food, family
relationship, agriculture, and human ecological totality. To preserve or restore the above
mentioned old tradition, a green Olympic action plan has been made out in Beijing initiated by
NGOs, supported by entrepreneurs and coordinated by government agencies. Four kinds of
eco-engineering have been planned for blue sky, clean water, green land and eco-city
development. The demonstration role of Beijing Green Olympic Game to developing regions
and countries is also discussed.
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b. “The impact and durative effect of the measures of securing quality air for the Beijing
Olympic and Paralympics Games 2008 on air pollution index in Beijing” &k Y

Abstract

OBJECTIVE:

To analyze the impact of the measures for securing quality air for the 2008 Beijing Olympic
and Paralympics Games on air pollution index (API) in Beijing and forecast the aftereffects.
METHODS:

The time-distribution of API in Beijing from 2004 to 2008 was described. The time sequence
analysis was used and the autoregressive integrated moving average model (ARIMA) was
chosen to establish an API forecasting model to predict the API in December, 2008.
RESULTS:

From 2004 to 2008, the average API in March (120 +/- 66) was the highest followed by
November (116 +/- 72) and the average API in July (83 +/- 28) was the lowest followed by
August (77 +/- 27). The proportion of "excellent" and "good" days from 2004 to 2008 were
9.56% (35/366), 54.37% (199/366), 8.49% (31/365), 54.52% (199/365), 7.12% (26/365 ),
58.90% (215/365 ), 8.77% (32/365), 58.63% (214/365), 16.67% (61/366), 58.20% (213/366)
respectively, with an increasing trend year by year (chi2(trend) = 11.397, P = 0.001). The
model of ARIMA (1, 0, 0) fitted well; according to the prediction of the ARIMA (1, 0, 0)
model, the decrease of API that attributed to interim measures during the Olympic Games was
37. 1% and the average API of December was 82.

CONCLUSION:

The interim measures during the Olympic Games were effective on promoting air quality.
After the Olympic Games, air quality would still remain good.
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HIPT) [The impact and durative effect of the measures of securing quality air for the Beijing Olympic and

Paralympics Games 2008 on air pollution index in Beijing]., Zhonghua Yu Fang Yi Xue Za Zhi. 2009
Jun;43(6):517-21.

https://www.ncbi.nlm.nih.gov/pubmed/19950721 (PubMed)

http://caod.oriprobe.com/articles/15156575/The_impact and durative effect of the measures of securing
quality air.htm (Chinese Journal of Preventive Medicine)

c. “The correlations between air quality and heart rate variability in aged susceptible people
during Beijing Olympic Games 2008” L ¥

Abstract

OBJECTIVES:

To observe the variations of the concentrations of air pollutants and explore the correlation
between the heart rate variability (HRV) of the aged people and the air quality during Beijing
Olympic Games 2008.

METHODS:

A panel study design was adopted. A total of twenty-six over 55-year-old patients with
coronary heart disease or angina pectoris or a symptom of myocardial ischemia at least for one
year were enrolled as a panel and followed up five times by measuring HRV index and other
related indexes from June to September in 2008. The correlations between the HRV of the
aged people and the air quality was analyzed with the linear mixed-effect models according to
the data of air pollutants and meteorological conditions collected simultaneously from Beijing
Environmental Protection Bureau and Beijing Meteorological Bureau.

RESULTS:

In single-pollutant mixed-effect models, the significant correlation was observed in the
reduction of ambient PM10, SO2 and NO2 with the improvement of the total power and
highfrequency power (HF) of HRV in the panel subjects, and a 10 pg/m3 decrease in PM10,
SO2 and NO2 level was correlated with 2.51% (95%CI: -3.80% ~ -1.22%,t=-1.99, P =
0.0497), 31.39% (95%CI: -52.24% ~ -10.53%, t=-1.99, P = 0.0497) and 42.72% (95%CI:
-75.06% ~ -10.38%, t =-1.99, P = 0.0497) rises in total power of HRV respectively. A 10
microg/m(3) decrease in PM(10), SO(2) and NO(2) level was correlated with 3.46% (95%CIl:
-5.14% - -1.77%, t = -2.11, P = 0.0378), 40.63% (95%CI: -68.70% ~ -12.56%,t=-2.11, P
= 0.0378) and 53.76% (95%CI: -97.97% ~ -9.56%, t = -2.11, P = 0.0378) rises in high-
frequency power (HF) of HRV respectively.

CONCLUSION:

It suggests that the air pollution reduction could improve the cardiovascular functions of the
susceptible population.
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HIFT) Jia YP fifi, [The correlations between air quality and heart rate variability in aged susceptible people during
Beijing Olympic Games 2008]., Zhonghua Yu Fang Yi Xue Za Zhi. 2009 Aug;43(8):669-73.
https://www.ncbi.nlm.nih.gov/pubmed/20021844 (PubMed)
http://caod.oriprobe.com/articles/16245496/The_correlations_between air_quality and heart rate variability
_in_age.htm (Chinese Journal of Preventive Medicine)

d. “An evaluation of resident exposure to respirable particulate matter and health economic
loss in Beijing during Beijing 2008 Olympic Games.” & Y

An evaluation of resident exposure to respirable particulate matter and health economic loss in
Beijing during Beijing 2008 Olympic Games.

2008 FALRA Y vy 7 W O b 351 D ML L 72 R R E A~ O R O
& PR R R S D REA

® Abstract

Previous epidemiological studies showed that air pollutants, especially respirable particulate
matter, including PM10, could impose harmful effects on human health. The assessment of the
effects of PM10 on mortality and morbidity makes an important basis for enhancing pollution
control efforts, and for protecting public health. In this study, we measured the levels of Beijing
residents' exposure to PM10 during three different time periods around the Beijing Olympic
Games held in 2008, and calculated the economic cost associated with human health. A
comparative analysis of human exposure to PM10 and associated health economics was also
made to see the difference between 2005 and 2008. GIS technology was employed to
interpolate the distribution of population and PM10 data collected by 27 stations at a scale of
lkmx1lkm. Study results show that Beijing's population is distributed in a highly
inhomogeneous manner, with the majority of people dwelling in the city proper. During the
Olympic Games, population-weighted PM10 exposure came down by 46% and 19%
respectively, compared with the pre-OG and the post-OG periods. Consequently, the economic
cost associated with human health during the Games came down by 38% and 16% respectively,
compared with the pre-OG and the post-OG periods. Comparative analysis shows that during



the Olympic Games, both PM10 and the economic cost associated with health as a proportion
of GDP sat at the bottom of the 4-year statistics, indicating that in addition to favorable weather
conditions, enhanced traffic and emission control policies and measures have produced a
noticeable effect on PM10 reduction.
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HFT) Q.Hou ftfi, ”An evaluation of resident exposure to respirable particulate matter and health economic loss in

Beijing during Beijing 2008 Olympic Games.” Science of Total Environment. 2010 Sep 1;408(19):4026-32.
https://www.sciencedirect.com/science/article/pii/S0048969709012650?via%3Dihub

e. Impact of air pollution control measures and weather conditions on asthma during the 2008
Summer Olympic Games in Beijing. & Y

Abstract

The alternative transportation strategy implemented during the 2008 Summer Olympic Games
in Beijing provided an opportunity to study the impact of the control measures and weather
conditions on air quality and asthma morbidity. An ecological study compared the 41 days of
the Olympic Games (8 August-17 September 2008) to a baseline period (1-30 June). Also, in
order to emphasize the impact of weather conditions on air quality, a pollution linking
meteorological index (Plam) was introduced to represent the air pollution meteorological
condition. Our study showed that the average number of outpatient visits for asthma was 12.5
per day at baseline and 7.3 per day during the Olympics-a 41.6% overall decrease. Compared
with the baseline, the Games were associated with a significant reduction in asthma visits (RR
0.58, 95%CI: 0.52-0.65). At 16.5 visits per day, asthma visits were also significantly higher,
during the pre-Olympic period (RR 1.32, 95% CI: 1.15-1.52). The study also showed that the
RR of asthma events on a given day, as well as the average daily peak ozone concentration
during the preceding 48-72 h, increased at cumulative ozone concentrations of 70 to 100 ppb
and 100 ppb or more compared with ozone concentrations of less than 70 ppb (P < 0.05). We
concluded that along with "good" weather conditions, efforts to reduce traffic congestion in
Beijing during the Olympic Games were associated with a prolonged reduction in air pollution
and significantly lower rates of adult asthma events. These data provide support for efforts to
reduce air pollution and improve health via reductions in motor vehicle traffic.
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HIPT) YiLiftl, “Impact of air pollution control measures and weather conditions on asthma during the 2008

Summer Olympic Games in Beijing.”, International Journal of Biometeorology. 2011 Jul;55(4):547-54.,
https://link.springer.com/article/10.1007%2Fs00484-010-0373-6

f. “Exposures to PM:.5 components and heart rate variability in taxi drivers around the Beijing
2008 Olympic Games.” &k Y

Abstract

BACKGROND:

Carbonaceous and metallic components of particles have been shown to play a role in particles'
effects on cardiac autonomic function as measured by heart rate variability (HRV). Previously
we reported the association of HRV with marked changes in traffic-related particulate air
pollution around the Beijing 2008 Olympic Games in a panel of taxi drivers.

OBJECTIVE:

We further investigated the relationship between exposures to the carbonaceous and metallic
components of traffic-related particles and HRV in the same population.

METHODS:

Repeated measurements of in-car exposures to particulate matter < 2.5 pm in aerodynamic
diameter (PM..s), carbon monoxide and nitrogen oxides were conducted in a group of 14 taxi
drivers for one work shift in four study periods around the Beijing 2008 Olympics. The
quantities of organic/elemental carbons and 27 elements of the in-car PM..s mass were
determined laboratorially. Linear mixed-effects models were used to evaluate the impact of
exposures to different PM.s components on HRV while controlling for potential confounders.
RESULTS:

Taxi drivers' exposures to in-car PMa.s and its components showed dramatic changes across
the four study periods around the Beijing 2008 Olympics. Differences in associations of incar
PMz.s components with HRV were found. An interquartile range (IQR: 917.9 ng/m?) increase
in calcium was associated with a 5.48 millisecond [ms, 95% confidence interval (CI): 0.71,
10.24] increase in standard deviations of normal-to-normal (SDNN) intervals, while an IQR
(4.1 ng/m?) increase in nickel was associated with a 1.53 ms (95% CI: 0.14, 2.92) increase in
SDNN index. Additionally, a decline of 8.11 ms (95% CI: -15.26, -0.97) in SDNN per IQR



(481.4 ng/m?) increase in iron was also found.

CONCLUSION:

The results support associations of PM..s metallic components with HRV in younger healthy
individuals. Future studies are needed to clarify the interaction among different PMa.s
components or the role of PMa.s mixtures.
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HIPFT) Shaowei Wu ffl, “Exposures to PMa.s components and heart rate variability in taxi drivers around the Beijing

2008 Olympic Games.", Science of Total Environment. 2011 Jun 1;409(13):2478-85,
https://www.sciencedirect.com/science/article/pii/S0048969711002877?via%3Dihub

g. “The relationship between traffic-related air pollutants and cardiac autonomic function in a
panel of healthy adults: a further analysis with existing data.” & Y

Abstract

CONTEXT:

Epidemiological studies have linked particulate matter (PM) and carbon monoxide (CO)
exposures with alterations in cardiac autonomic function as measured by heart rate variability
(HRYV) in populations. Recently, we reported association of several HRV indices with marked
changes in particulate air pollution around the Beijing 2008 Olympic Games in a panel of
healthy adults.

OBJECTIVE:

We further investigated the cardiac effects of traffic-related air pollutants over wide exposure



ranges with expanded data set in this panel of healthy adults.

METHODS:

We obtained real-time data on nine taxi drivers' in-car exposures to PM < 2.5 pm in
aerodynamic diameter (PMz.5) and CO and on multiple HRV indices during a separate daily
work shift in four study periods with dramatically changing air pollution levels around the
Beijing 2008 Olympic Games. Mixed effect models and a less smoother method were used to
investigate the associations of exposures with HRV indices.

RESULTS:

Results showed overall negative associations of traffic-related air pollutants with HRV
indices across periods, as well as differences in period-specific and individual associations.
After stratifying the individuals into two different response groups (positive/negative), cardiac
effects of air pollutants became stronger within each group. Exposure-response modeling
identified changed curvilinear relationships between air pollution exposures and HRV indices
with threshold effects.

DISCUSSION AND CONCLUSION:

Our results support the association of exposure to trafficrelated air pollution with altered
cardiac autonomic function in young healthy adults free of cardiovascular compromises. These
results suggest a complicated mechanism that traffic-related air pollutants influence the
cardiovascular system of healthy adults.
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Hi7T) Shaowei Wu fttl, “The relationship between traffic-related air pollutants and cardiac autonomic function in a
panel of healthy adults: a further analysis with existing data.”, Inhalation Toxicology. 2011 Apr;23(5):289-
303., https://www.tandfonline.com/doi/abs/10.3109/08958378.2011.568976?journal Code=iiht20

h. “Olympic win: lower estimated cancer risk with air pollution controls during the 2008 Beijing



Games.”& Y

Polycyclic aromatic hydrocarbons (PAHs) sorbed to fine atmospheric particulate matter (PMa.s)
increase inhalation cancer risk in exposed populations. In China each year, an estimated 6.5 people
per million develop lung cancer due to PAH inhalation. But stringent air pollution control measures
instituted during the 2008 Olympic Games in Beijing, if sustained over a lifetime, could reduce
residents’ PAH-related inhalation cancer risk by nearly half [EHP 119(6):815-820; Jia et al.].

Coal combustion and motor vehicle emissions create severe air pollution in Beijing and other major
Chinese cities. To improve air quality for the Olympic Games, factories in and around Beijing were
moved or closed, vehicular traffic was restricted, and truck traffic was reduced during the period 20
July—20 September 2008. During the games themselves (8—24 August), even stricter controls were
imposed.

PM»s samples were collected at a single representative location in Beijing, and associated
concentrations of 17 PAHs were measured and compared for four periods: 1) 28 July—20 September
versus 2) 21 September—7 October, and 3) 8-24 August versus 4) 28 July—7 August/25 August—7
October. To enable direct comparison of chemical risks, a benzo[a]pyrene equivalent (BaP.q)
concentration was estimated for each PAH by multiplying its concentration by its relative potency
factor (RPF). Cancer risk was calculated using the BaP.q values paired with previously established
unit risk measures for cancer based on a lifetime (70 years) of BaP exposure at 1 pg/m® air.

Individual BaPq concentrations were 22—78% lower in period 1 compared with period 2 (i.e., when
any pollution controls were in place) and 32—72% lower in period 3 compared with period 4 (i.e., when
the strictest controls were in place). Lifetime excess inhalation cancer cases estimated during the
period when pollution was controlled ranged from 6.5 to 518 individuals per million compared with a
range of 12.2-964 per million after pollution controls ceased—a 46% reduction. PAHSs from the U.S.
Environmental Protection Agency’s list of priority pollutants made up three of the four largest
contributors to total carcinogenicity; however, high-molecular-weight PAHs—a highly carcinogenic
group of chemicals that, as a class, haven’t been extensively studied— contributed a considerable 23%
of the cancer risk. These top four PAHs are primarily associated with PMas, so reducing PMz s
emissions would also reduce levels of these and other PAHs.

Limitations of the study include potential inaccuracies due to its point-estimate approach, which
assumes additive cancer risk, and the RPF values, which were based on toxicologic studies with their
own uncertainties. However, the study strongly supports the effectiveness of air pollution source
control measures and also demonstrated the need to include high-molecular-weight PAHs in future
studies.
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HiFT) Julia R. Barrett, ”Olympic win: lower estimated cancer risk with air pollution controls during the 2008 Beijing
Games.”, Environmental Health Perspectives. 2011 Jun;119(6):A259,
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i. “A statistical model to evaluate the effectiveness of PM2.5 emissions control during the
Beijing 2008 Olympic Games.” & V)

® Abstract

A statistical model was developed using satellite remote sensing data and meteorological
parameters to evaluate the effectiveness of air pollution control measures during the 2008
Beijing Olympic Games. Custom satellite retrievals under hazy conditions were included in
the modeling dataset to represent the air pollution levels more accurately. This model explained
70% of the PM> 5 variability during the modeling period from June to October 2008. Using this
tool, we estimate that the aggressive emission reduction measures alone effectively lowered
PMys levels by 20-24 pg/m® or 27-33% on average during the Games period, which is
substantially greater than those reported previously. Since parameters required to develop this
model are readily available in most cities of the world, it can be quickly applied after other
major events to evaluate air pollution control policy.
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HiPT) Yang Liu fill, A statistical model to evaluate the effectiveness of PM2.5 emissions control during the

Beijing 2008 Olympic Games.”, Environment International. 2012 Sep;44:100-5.,
https://www.sciencedirect.com/science/article/pii/S0160412012000359?via%3Dihub

j. “Efficiency of mitigation measures to reduce particulate air pollution--a case study during
the Olympic Summer Games 2008 in Beijing, China.” & Y

Abstract

Atmospheric particles were studied before, during, and after the period of the Olympic Summer
Games in Beijing, China, in August 2008 in order to investigate the efficiency of the mitigation
measures implemented by the Chinese Government.

Total suspended particles (TSP) and fine particles (PM>s and PM;) were collected
continuously from October 2007 to February 2009 and were analyzed in detail with regard to
mass and element concentrations, water-soluble ions, and black carbon (BC). Mass as well as
element concentrations during the Olympic air quality control period were lower than the
respective concentrations during the time directly before and after the Olympic Games. The
results showed that the applied aerosol source control measures, such as shutting down
industries and reducing traffic, had a huge impact on the reduction of aerosol pollution in
Beijing. However, the meteorological conditions, especially rainfall, certainly also contributed
to the successful reduction of particulate air pollution.

Coarse particles were reduced more efficiently than finer particles, which indicates that long-
range transport of atmospheric particles is difficult to control and that presumably the
established mitigation area was not large enough. The study further showed that elements from
predominantly anthropogenic sources, such as S, Cu, As, Cd, and Pb, as well as BC, were
reduced more efficiently during the Olympic Games than elements for which geogenic sources
are more significant, such as Al, Fe, Rb or Sr. Furthermore, the mentioned anthropogenic
element concentrations were reduced more in the finer PM» 5 samples whereas geogenic ones
were reduced stronger in TSP samples including the coarser fraction. Consequently, it can be
assumed that the mitigation measures, as intended, were successful in reducing more toxic and
health-relevant particles from anthropogenic sources. Firework displays, especially at the
Opening Ceremony, could be identified as a special short-time source for atmospheric particles
during the Olympic Games.
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H{FT) Nina Schleicher ftti, “Efficiency of mitigation measures to reduce particulate air pollution--a case study

during the Olympic Summer Games 2008 in Beijing, China.”, Sci Total Environ. 2012 Jun 15;427-428:146-
58., https://www.sciencedirect.com/science/article/pii/S0048969712004974?via%3Dihub

k. “Association between changes in air pollution levels during the Beijing Olympics and
biomarkers of inflammation and thrombosis in healthy young adults.” & V)

WFgED BH) & FEEICOWT

Context:

Air pollution is a risk factor for cardiovascular diseases (CVD), but the underlying biological
mechanisms are not well understood.

Objective:

To determine whether markers related to CVD pathophysiological pathways (biomarkers for
systemic inflammation and thrombosis, heart rate, and blood pressure) are sensitive to changes
in air pollution.

Design, Setting, and Participants:

Using a quasi-experimental opportunity offered by greatly restricted air pollution emissions
during the Beijing Olympics, we measured pollutants daily and the outcomes listed below in
125 healthy young adults before, during, and after the 2008 Olympics (June 2-October 30). We
used linear mixed-effects models to estimate the improvement in outcome levels during the
Olympics and the anticipated reversal of outcome levels after pollution controls ended to
determine whether changes in outcome levels were associated with changes in pollutant
concentrations.

(B DFER)
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We observed reductions in the mean concentration of sulfur dioxide (—60%), carbon monoxide



(—48%), nitrogen dioxide (—43%), elemental carbon (—36%), PM,.s (—27%), organic carbon
(—22%), and sulfate (—13%) from the pre-Olympic to the during-Olympic period. In contrast,
ozone concentrations increased (24%).

(EFEOFER)

TV Uy ZHINGA Y 8y 7RI bR (-60%) . —MbiRFE (48%) . "W b=E
F (43%) | JRFIRRFE (36%) . PMas (227%) . AR (22%) . BROWEEE (-13%)
DO VHJRIE DR BB STz, ®TREYIC, 4 VREITM L7 (24%)

0 K NRAFw—H—DOEIZHONT

Period-specific means, 95% confidence intervals, between-period changes, and P values
testing whether these changes were statistically significantly different from 0 are shown in
Table 3 for each biomarker. As hypothesized, we observed statistically significant decreases
in sCD62P and von Willebrand factor and nonstatistically significant decreases in sCD40L,
heart rate, and systolic and diastolic blood pressure from the before- to the during-Olympic
period.

(EFEOFER)
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& 26 ARHI. REH, REEDN\AFI—H—D%E{E (Table 3)

HIFT) JAMA © =74 bk, https://jamanetwork.com/journals/jama/fullarticle/1157490 & ¥ 2019 4F 11 H 7 H
Hufs

& NA v — L KRR IR DOFHE
v' sCD62P, sCD40L

We observed statistically significant increases in sCD62P associated with interquartile range
(IQR) increases in all pollutants but ozone with the largest increases per pollutant, ranging
from 5.7% or 0.055 ng/mL (95% CI, 0.030-0.081 ng/mL) to 19.1% or 0.18 ng/mL (95% CI,
0.14-0.21 ng/mL) at 24 to 95 hours (lags, 1 to 3) prior to the clinic visit.

In comparison, sSCD40L increases were smaller, ranging from 2.9% or 0.029 ng/mL (95% CI,
0.0037-0.054 ng/mL) to 7.4% or 0.071 ng/mL (95% CI, 0.035-0.11 ng/mL), but still



statistically significantly associated with IQR increases in PM3 5, sulfate, elemental carbon, and
sulfur dioxide concentrations (at lags, 3-5).

(LEEoFIER)
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v" von Willebrand (K| 7, 747V /) —4

We observed statistically significant 4.80% (95% CI, 2.78%-6.83%) to 7.51% (95% CI,
5.20%-9.83%) increases in von Willebrand factor associated with IQR increases in most



pollutants at various lag periods, with the largest effects associated with PMa 5, sulfate, nitrogen
dioxide, and elemental carbon in the previous 96 to 143 hours (lags 3-4) before the clinic visit,
sulfur dioxide in the previous 24 to 71 hours (lag days, 2-3), and carbon monoxide in the
previous 24 hours (lag 0; Figure 2).

For fibrinogen, we observed statistically significant increases associated with increases in
PM> 5, elemental carbon, organic carbon, sulfur dioxide, and nitrogen dioxide concentrations
at multiple lag times and observed similarly sized nonstatistically significant increases
associated with IQR increases in sulfate and carbon monoxide also at multiple lag times
(Figure 2).

(EFEOFER)
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MDFEES (Figure 2)
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For heart rate , we observed statistically significant 1.1% or 1.01/min (95% CI, 1.00-1.02/min)
t0 2.2% or 1.02/min (95% CI, 1.00-1.04/min) increases associated with IQR increases in PM3 s,
sulfate, and sulfur dioxide concentrations lagged 24 to 47 hours (lag 1), and with elemental
carbon lagged 72 to 95 hours (lag, 3; Figure 3).

We did not observe significant increases or decreases in diastolic blood pressure with any
pollutant at any lag period.

(EFEOFER)
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HIFT) “Association between changes in air pollution levels during the Beijing Olympics and biomarkers of
inflammation and thrombosis in healthy young adults.”, JAMA. 2012 May 16;307(19):2068-78.,
https://jamanetwork.com/journals/jama/fullarticle/1157490

I. “Inflammatory and oxidative stress responses of healthy young adults to changes in air
quality during the Beijing Olympics” & Y

® Abstract 1Y

Objectives:

To determine whether changes in levels of biomarkers reflecting pulmonary inflammation and
pulmonary and systemic oxidative stress were associated with changes in air pollution levels
in healthy young adults.

Methods:

We measured fractional exhaled nitric oxide, a number of exhaled breath condensate markers
(H", nitrite, nitrate, and 8-isoprostane), and urinary 8-hydroxy-2-deoxyguanosine in 125



participants twice in each of the pre- (high pollution), during- (low pollution), and post-
Olympic (high pollution) periods. We measured concentrations of air pollutants near where the
participants lived and worked. We used mixed-effects models to estimate changes in biomarker
levels across the three periods and to examine whether changes in biomarker levels were
associated with changes in pollutant concentrations, adjusting for meteorologic parameters.
Conclusion:

These findings support the important role of oxidative stress and that of pulmonary
inflammation in mediating air pollution health effects. The findings demonstrate the utility of
novel and noninvasive biomarkers in the general population consisting largely of healthy
individuals.

(EFEOFnER)
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Descriptive statistics of air pollutant concentrations and meteorologic variables are
summarized in Table 1. Across the entire study period, we observed large day-to-day variations
in pollutant concentrations, as reflected in large IQR for each pollutant. From the pre-Olympic
to the during-Olympic period, we observed significant decreases in mean concentrations of
SO; (-60%), CO (-48%), NO» (-43%), and EC (-36%) and nonsignificant reductions in mean
concentrations of PMa s (-27%), SO4? (-13%), and OC (-22%). The mean O; concentration and
mean temperature increased from the pre-Olympic to the during-Olympic period. In contrast,
from the during-Olympic to the post-Olympic period, we observed significant increases in
pollutant concentrations for all the pollutants except Oz and SO4>.

(EFEOFnER)
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HiPT) National Library of Medicine 7 = 7 %A |k,
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3530204/pdf/AJRCCM186111150.pdf, 2019 4= 11 H 7 A
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Period-specific means and SE of the biomarkers, accounting for the repeated measures, are
shown in Table 2. From the pre- Olympic to the during-Olympic period, we observed decreases
in mean concentrations of FENO, nitrate, nitrite, nitrate plus nitrite, and 8-OHdG, respectively.
We also observed an increase in EBC pH and a decrease in the fraction of abovedetection-
limit for EBC 8-isoprostane. These changes were reversed (increase vs. decrease) for all the
biomarkers except nitrite from the during-Olympic to the post-Olympic period.

(EFEOFER)
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As hypothesized, we observed significant increases in FEno (ranging from 10—75%) associated
with IQR increases in PMy s, SO4*, EC, SO,, CO, and NO; at most lags (Figure 3a). The FEno
changes per IQR increases (effect estimates) in most pollutants were largest at lag 0 (024 h
before biomarker measurement), except SO, which had the largest effect estimate at lag 3.
The effect estimates generally decreased with each increasing lag. However, for Os, the
direction of the association was negative at lags 0—2. Consistent with the hypothesis, EBC
nitrite was positively associated with all pollutants except O3 at one or more lags (Figure 3b).
As shown in Figure 3g for urinary 8-OHdG, we observed mostly positive and significant
associations for all pollutants (except O3) across multiple lags, which is consistent with the
hypothesis that increased air pollution exposure leads to increased whole-body burden of
oxidative stress.

(EFEOFnER)
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HiFT) Wei Huang ftfl, ”Inflammatory and oxidative stress responses of healthy young adults to changes in air

quality during the Beijing Olympics.", American Journal of Respiratory Critical Care Medicine. 2012 Dec
1;186(11):1150-9., https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3530204/

m. “Changes of plasma vWF level in response to the improvement of air quality: an
observation of 114 healthy young adults” & V)

Abstract

Plasma von Willebrand factor (vWF) is an important factor involving in hemostasis and
various cardiovascular diseases. Air pollution is related to many respiratory and cardiovascular
diseases. During the Olympic Games Beijing 2008 period (August 8 to September 17, 2008)
when air quality in Beijing improved greatly, we studied the relationship between plasma vVWF
level and the factors of air pollution index (API), ABO blood group, and polymorphisms in
vWF gene in healthy young adults. We recruited 114 healthy medical students. In a period of
more than 4 months around the period of Olympic Games Beijing 2008, six blood samples at
stages 1 and 2 (before Olympic Games), stages 3 and 4 (during Olympic Games), and stages 5
and 6 (after Olympic Games) were taken from every participant for the measurement of plasma
vWF level and genotyping of three SNPs (rs7954855, 1s7965413, and rs216311) in vWF gene.
Daily air pollution index near their living places was obtained from the officially published
data. The average API began to decrease from stage 2, reached to nadir in stages 3 and 4, and
increased but was still lower in stages 5 and 6. Plasma vWF decreased during the experimental
period in all participants. The average plasma vWF decreased from stage 2 and remained lower
in stages 3-6. VWF level varied greatly among the participants (from 30 to 170 %) but
decreased proportionately when we analyzed their levels individually. Participants with O
blood type had lower plasma vWF level than those with A, B, and AB blood types. Those with
the SNP in vWF gene causing homozygous threonine at codon 1381 had lower plasma vVWF
level than those with homozygous alanine or heterozygous alanine/threonine. In the 114
normal individuals, the average plasma vWF level decreased during the period of Olympic
Games Beijing 2008 when air quality improved greatly. This suggests that control of air
pollution may be useful to prevent some diseases such as cardiovascular diseases.

(EFEOFER)
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observation of 114 healthy young adults.”, Annals Hematology. 2013 Apr;92(4):543-8.,
https://link.springer.com/article/10.1007%2Fs00277-013-1679-3

n. “Peak expiratory flow, breath rate and blood pressure in adults with changes in particulate
matter air pollution during the Beijing Olympics: a panel study.” & Y

B

Objectives:

This study aims to examine whether changes in short-term exposures to particulate matter are
associated with changes in lung function, breath rate, and blood pressure among healthyadults
and whether smoking status modifies the association.

Methods:

We took advantage of the artificially controlled changes in air pollution levels that occurred
during the 2008 Olympic Games in Beijing, China and conducted a panel study of 201 Beijing
residents. Data were collected before, during, and after the Olympics, respectively. Linear
mixed-effects models and generalized estimating equation models were used to compare
measurements of peak expiratory flow, breath rate, blood pressure across the three time points.
Conclusions:

The results suggest that exposure to different air pollution levels has significant effects on
respiratory function. Smoking, age and gender appear to modify participants’ biological
response to changes in air quality.
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Participants’ general information is shown in Table 1.

Particulate matter pollution levels of different sizes were reduced by half during the mid-
Olympics time point and increased again after the Olympics. The trend was more pronounced
for particulate matter in larger sizes (Table 2). Total suspended particulates (TSP) and PM10



returned to the pre-Olympic levels more rapidly than the smaller particulate matter sizes.
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b. "Using public health scenarios to predict the utility of a national syndromic surveillance
programme during the 2012 London Olympic and Paralympic Games."® 4l
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Prior to the Games, the HPA undertook an assessment of the ability of their syndromic systems
to detect various public health incidents, e.g. a Cryptosporidium outbreak, pandemic influenza,
etc. The aim of the project was to quantify what could and could not be detected, thereby
improving understanding of the strengths and weaknesses of syndromic surveillance and so
giving policy makers more confidence in conclusions drawn from the surveillance. This paper
describes this work to show how scenario planning can be used to evaluate the effectiveness
of syndromic surveillance.
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METHODS

Overview

A number of scenarios were identified, reflecting potential major incidents that the HPA would
be required to provide rapid information about if they occurred during the Games. ReSST used
these scenarios to test their syndromic systems and quantify the detection abilities of their
statistical surveillance methods.

The ReSST coordinates four main surveillance systems; HPA/NHS Direct (a national
telephone health advice line run by NHS Direct), HPA/QSurveillance [in-hours general
practitioner (GP) consultations], GP Out-of-hours/unscheduled care (GPOOHSS, out-of-hours
GP consultations) and the Emergency Departments Syndromic Surveillance System (EDSSS,
emergency department attendances), the latter two having been developed as part of the
enhanced Games surveillance programme.
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During the Games there were expected to be population changes (both influx and efflux) that
might have an impact on healthcare usage, these included an influx of day visitors and
overnight visitors and the possibility of local residents choosing to ‘avoid’ the Games by taking
holidays during this period.

For the influx for example, when assessing the HPA/NHS Direct surveillance system a range
of estimates for the number of extra visitors expected in addition to the usual summer London
population was used to model the baseline data.

For the efflux, population changes could have an impact on London residents, for example, an
upper estimate of a 10% decrease during the Games of the Newham Primary Care Trust
resident population was used. [Healthcare in England is commissioned by 152 primary-care
trusts (PCTs), typically consisting of 200 000 residents.] If this occurred then there might be a
reduction in the consultation rate at doctors' surgeries, where the denominator is the registered
population which does not vary due to holidays.
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Games scenarios

[It is important to note that the scenarios were not real events but were constructed purely to
test the syndromic systems. They were not the result of any threat analysis undertaken by the
HPA or other bodies.]

A number of different scenarios were considered and identified as the most important:

Contamination of a local water supply by Cryptosporidium oocysts.

A localized food poisoning incident involving scombrotoxin.

An outbreak of a new variant of influenza, arriving with Games overseas visitors.
An intentional release of botulism into the food chain at a Games venue.

An intentional release of anthrax via aerosol dispersion.

The Cryptosporidium scenario was based on a historical event, using the observed epidemic



curve to estimate the number of cases each day and translating the location to a London PCT
where the impact on the Games would be the greatest. For the other scenarios there were no
directly comparable historical examples that could be used although historic information was
used to help model some of the scenarios.

In the influenza scenario, which involved modelling an infectious disease, a SEIR (susceptible,
exposed, infected, resistant) model was used to estimate how the outbreak would develop over
time and therefore how many new cases would be expected each day in the early stages. Table
1 shows how transmission was modelled to spread between groups, for instance each infectious
overseas visitor is expected to result on average in 0-310 new cases in other overseas visitors
and 0-115 in UK residents outside London who are not visiting the Games.

(EFEOFnER)

VAN R

[TV FHITEEOAR FTIERL VY RE— AV AT AE T A NT 5O S L
TP LIEET A ZENEETT, 251, HPA £ 7213 h O HIER EhE U 72 & B OfE ¢l
BV FEHEATLI, 1 WS ONORRDVFIVARNEESH, RVEBEETHDI LFEESNE LE,

« 7 U T RARY DU LA — A MT X DHTEORKIGY:

- AT nA REEL RN RR R

« = LOWEHN NS OFRIERBIE LT, A V7V OH LWEREO R A
« = DT ORYEBA~DRY U X X ORI

C T VBRI & B BOEE O BIXE 22 i

JUTRARY LD F ) AE, BRI SN2 TR A U CE B OIEFIEAHEE L, 5T
B P DD NRKITI D a Y Ry PCTIZERT B A Xy MZESNTHE LT,

DT F VA TIE, WS DhDTF Y FEETMET D72 OIBEERAEH S E Lz, M
TX DEBLEFTREREREGIIH D AT L,

BYYEDETT ILERED A 7O U ATk, SEIR (i, 28, Y. mih) =5
NEMALT, 7TU M T LA 703 E L HITED L IITHERT B0, L722»> T, W G
AMADH LWVEFINFHRENDINEHTE LE Lz, & 3-113, BB V=R TIERS X )
EFETMEEINTFEEZTRLTOET, 72e 2IE, KRGO GAE L, oW/ shm#HE CFY
0310, By RAHDOA) &y 7 i TR W REFREER TS5 Fi2725 L TRENET,



£ 31 SERAVIINIVHETFITHERAININASA—52—

Table 1 Parameters used in SEIR influenza model

Infected population by residency and
exposure risk via Games

Average number of new cases for each infectious case

Residency (abbreviation) ov NV GV LV UKV ~ NnV GnV LnV UKnV
Visiting Games
Overseas (OV) 0-310 0011 0009 0267 0551 0039 0032 0962 0115
Newham (NV) 0-310 0011 0009 0267 0551 0735 0004 0134 0046
Greenwich (GV) 0-310 0011 0009 0267 0551 0005 0735 0133 0046
Remainder London (LV) 0-310 0011 0009 0267 0551 0031 0026 0770 0092
Remainder UK (UKYV) 0-310 001l 0009 0267 0551 0005 0004 0128  0-781
Not visiting Games
Newham (NnV) 0-:039 0724 0005 0031  0:005 0714 0001 0084 0005
Greenwich (GnV) 0-:032 0004 0737 0026 0004 0002 0697 009 0009
Remainder London (LnV) 0218 0030 0030 0175 0029 0002 0002 1099 0022
Remainder UK (UKnV) 0:026 0010 0010 0021 0174 0-000 0000 0010 1357
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Table 2 shows which of the syndromic indicators we would expect cases to be predominately
coded to, including higher and lower estimates.
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Table 2 Percentage coded to syndromic indicator with upper and lower estimates

Main syndromic indicator(s) and percentage of people presenting coded to indicator

Cryptosporidium Scombrotoxin Influenza Botulism Anthrax
NHS Direct calls Diarrhoea, 75% Diarrhoea, 50% Cold/flu, 95% Diarrhoea 100% Cold/flu, 80%
(75, 100) (25,75) (50, 100) (25, 100) (80, 100)
General Practitioner Diarrhoea, 75% Vomiting, 50% ILI, 100% Diarrhoea 50% ILI, 50%
consultations (75, 100) (25,75) (75, 100) (25, 75) (25, 75)
Diarrhoea, 50%
(25,75)
Emergency department Diarrhoea, 100% Diarrhoea, 50% ARI, 100% Botulism 100% ILI, 50%
attendances (100, 100) (25,75) (100, 100) (75, 100) (25,75)

H{FT) Cambridge University Press, Epidemiology & Infection 7 = 741 & ¥
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Modelling healthcare presentation

For each scenario, the proportion of patients choosing to use different methods of healthcare
(e.g. telephone advice, local doctors, hospitals) were estimated in order to calculate the number
of extra consultations captured in the syndromic systems (Table 3). Research is available to
support the healthcare use patterns for some pathogens via the second study of infectious
intestinal disease in the community (IID2 study) and self-reporting via influenza surveys (W.
Edmunds, personal communication). Where research on specific pathogens was not available
estimates were based on similar pathogens or the total volume accessing healthcare by each
method. Where estimates were used, an upper and lower estimate was also included to reflect
the plausible range of values and a sensitivity analysis performed to identify the impact on the
analysis of different estimate values.
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able 3 Percentage presenting to different healthcare providers with upper and lower estimates

Percentage of people presenting under each scenario

Cryptosporidium Scombrotoxin Influenza Botulism Anthrax
Denominator Laboratory- Laboratory- Symptomatic Symptomatic Symptomatic population
population confirmed cases confirmed cases population population (fulminant symptoms for ED)
NHS Direct calls 184-0% (23-0, 207-0) 767% (231, 231-0) 2:0% (0-3, 10-0) 11-1% (0-8, 33-3) 4-0% (0-5, 20-0)
General Practitioner consultations 230-0% (100-0, 560-0) 2300% (100-0, 560-0) 10:0% (5-0, 100-0) 33-3% (10-0, 100-0) 2007 (10-0, 50-0)
ED attendances 1:0% (0-3, 2:3) 14-0% (5-0, 90-0) 0-5% (0-3, 2°5) 33-3% (10-0, 50-0) 100-0% (70-0, 100-0)
HFT) Cambridge University Press, Epidemiology & Infection 7 =741 & ¥
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This study showed that the syndromic surveillance systems could detect the key incidents of
public health concern identified in the scenarios, and provided estimates for the scale of
incident that could be detected and the speed of detection. The probability of detection by
syndromic surveillance alone remains low when the total number of people symptomatic is
small. With scenarios involving patients with very severe symptoms the new emergency
department system is the most sensitive detection system, provided the incident occurs near a



sentinel site. Which system provides the timeliest detection varies depending on the scenario
(Table 6).
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Table 6 Expected number of days between incident and detection

Scenario onset

Acrosol release of

Fifty overseas !
anthrax in London,

Onset date of first laboratory- Scombrotoxin food visitors to the Games
confirmed case of Cryptosporidium, poisoning within arrive already Botulism leading to 5000
based on historical outbreak with one London infected by a new ingestion at a people being
300 confirmed cases primary-care trust strain of influenza Games venue infected
Syndromic
surveillance system Days until probable detection more than 50%
HPA/NHS Direct 23 Next day when 34 Next day when 9
HPA/QSurveillance Never incident is large 54 incident is large Never
EDSSS Never enough to be 40 enough to be 5
GPOOHSS 27 detected 15 detected Never

HiFT) Cambridge University Press, Epidemiology & Infection 7 =741 h & ¥
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c. "Healthcare planning for the Olympics in London: a qualitative evaluation."® 5%
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We therefore evaluated the planning and delivery of routine and emergency services and of

health legacy initiatives during the most recent Games held in London, England in 2012. Our

main goal is to present our main findings, focussing on identifying generalisable lessons for

health planning and for ensuring a legacy for future Olympics.
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Our full results are published elsewhere
[https://www.ucl.ac.uk/dahr/research_pages/index/edit/olympics]. Here, we focus on novel
and important findings which have applicability for future Games.
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Discussion

This, the first independent evaluation of the planning and delivery of local and emergency
services during the Olympic and Paralympic Games has identified five main themes with
particular applicability for future Olympic hosts. Our results suggest that if a health legacy is
envisaged, then greater attention to its definition, prioritisation and measurement is crucial.
We have also highlighted the enduring system improvements which are likely to be
established in health settings where attention and resources are focussed on procedures such
as emergency preparedness and business continuity planning. Significant financial and
network gains are possible when effective relationships are established early in the process,
but poor relationships between health organisations produce duplication, delay and expense.
Finally, we have illustrated the difficulties in proportionate planning for the Games.

Our results indicate that partnership working between the healthcare and other public and
private bodies bring public health knowledge and important resources into the health service.
The private sector can also offer organisational quality and service improvement expertise to
publicly funded organisations. It is important to identify such benefits and their drivers,
because significant barriers to public-private partnerships and threats to public sector culture
have been identified elsewhere.

The difficult relationships between the Olympic organising committee, the government and
health providers were not unique to London. Indeed this has been shown to be a problem at
many recent Olympics and could be improved by early agreement on co-operative roles and
governance. Relationship problems were eventually overcome in London, but still resulted in
expensive and unnecessary duplication.

It is understandable that concerns about potential disaster at the Games over-rode evidence-
based models on likely levels of demand for emergency and routine healthcare. This has been
demonstrated elsewhere, notably with respect to heightened security measures. If over-
planning is to be avoided or reduced, improved estimates of demand during mass events is
required, as well as effective communication about confidence in these estimates.

Future hosts attempting to institute a health legacy must maintain focus on both the vision
and the detail if it is to be effective. Evidence of a health legacy is not only scarce, but hard
to demonstrate. It requires evidence of changes over time which are associated with the
Olympic health initiatives. Formal, adequately resourced evaluations therefore need to be
embedded at the inception of legacy planning to enable long term benefits for the host
population to be examined, with evidenced legacy measurement methodology. Without



robust, long term evaluations, major multi-sport events should not be justified in terms of
benefits to the host population. Well-conducted legacy and system improvement programmes
could have the greatest gains in countries that are resource poor, where substantial quality
improvement is needed in readiness for the Games.

A key strength of our research methods (prospective qualitative data collected at pertinent
points over time) was that we captured multiple perspectives, and identified processes and
priorities as they evolved and changed. Our research design was efficient, feasible and
replicable in other mass gathering contexts. However we recommend that future evaluations
also include the collection of quantitative data and detailed information on demand for
healthcare in all settings during the Games. Such data would be invaluable to future Games
planners.
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d. "Impact of the London 2012 Olympic and Paralympic Games on demand for microbiology
gastrointestinal diagnostic services at the Public Health Laboratory London." & U

(1) Abstract &9

The aim of this study was to determine the impact on demand for microbiology
gastrointestinal diagnostic services during the Games period. Retrospective cross-sectional
time-series data analysis was used to assess the number of gastrointestinal specimens
received in the laboratory and the number of positive results.
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(2) v ¥ R @OHuEk PHL (Public Health Laboratory) & K&y & ONLEBIREIZD
W T (Introduction & )

In 2012, London hosted the Olympic and Paralympic Games which involved around 15000
athletes, 11 million spectators, 26000 media workers and a workforce of 200000 (London
Organising Committee of the Olympic and Paralympic Games, 2012). During the Games
period, the population of London was expected to increase by up to 1 million people at any
given time and the additional burden on acute care medical facilities was expected to be
about 5% (Moran-Gilad et al., 2012).

(1)

In response to the risk assessment, existing surveillance systems were enhanced and new
systems were developed to monitor infectious disease activity throughout the Games period
(Elliot et al., 2012; Harcourt et al., 2012; Heinsbroek et al., 2012; McCloskey et al., 2014;
Severi et al., 2012). In addition to this, microbiology laboratory services were enhanced in
order to meet any increase in demand (Moran-Gilad et al., 2012).

(1)

The HPA Microbiology Service Division comprised eight Public Health Laboratories
(PHLs), five Food, Water and Environmental (FWE) Laboratories, and two Reference
Laboratories. It provided laboratory testing in support of public health for the London 2012



Games with a lower threshold than usual for response to potential public health incidents.
Planning assumptions were based on the requirement to respond to a major outbreak of
infectious disease whilst maintaining other services. This was referred to as an ~ ‘enhanced
business as usual’ model (HPA, 2013; Moran-Gilad et al., 2012).

(1)

The regional PHL for London is based at the Royal London Hospital in East London, 8 km
from the Olympic Park in Stratford. PHL London provides a regional public health
microbiology service for all London hospitals, four Health Protection Teams [previously
known as Health Protection Units (HPUs)], 32 London Boroughs and the City of London
local health authorities. A free-of-charge courier and diagnostic service with clinical advice
is provided for all public health gastrointestinal specimens (as defined in Table 1). It also
provides a clinical diagnostic microbiology service for six hospitals and local general
practitioners within the London Boroughs of Newham and Tower Hamlets where the
Olympic Park was based. The Royal London Hospital was one of the three hospitals in
London designated to provide acute care services for the Olympic family. Polyclinics at the
Olympic Villages provided medical care for athletes and accompanying personnel although
public health investigations were managed by the HPUs with microbiological input provided
by PHL London.
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Table 1 Definitions of categories for data analysis
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The primary objective of this study was to determine whether the London 2012 Games had an
impact on demand for microbiology gastrointestinal diagnostic services at PHL London by
analysing the weekly number of public health, community and hospital gastrointestinal
specimens received (as defined in Table 1), and positive results. We focused on gastrointestinal
microbiology specimens as these constituted the largest number of specimens received, thus it
is most likely that any small change in demand would have been detected. To avoid duplication,
results from the novel real-time gastrointestinal PCR assays were excluded as all specimens
tested using the PCR were also processed for routine culture and microscopy.
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<Study design>

Data were collected retrospectively for all public health, community and hospital stool
specimens (as defined in Table 1) received by PHL London between 1 January 2010 and 31
December 2012.

Cross-sectional time-series data analysis was used to ascertain whether there was a significant
increase in the number of stool specimens received and/or the proportion of positive results
during the Games period (2 July to 30 September 2012).

Clinical reports of outbreaks to the four London HPUs were also analysed.

Ethical approval was not required for this study as patient-identifiable information was not
extracted with the laboratory data and confidentiality was maintained throughout the study.

<Data collection>

- Laboratory requests -

Data were extracted retrospectively from the laboratory information management system
(Winpath; CliniSys) for all stool specimens received between 1 January 2010 and 31 December
2012 with a request for one or more of the following tests:

bacterial culture (for Shigella, Salmonella, Campylobacter and Escherichia coli O157),
Cryptosporidium microscopy,

OCP (ova, cysts and parasites) microscopy and/or norovirus PCR.

The following variables were extracted for each specimen:
sample number, date received in laboratory, requesting clinician, source, culture result,
Cryptosporidium result, OCP result and norovirus result.

- HPU outbreak and incident data -

Data were collected retrospectively from the HPU online data management system (HPzone;
InFact Software) for all outbreaks defined as food poisoning or gastroenteritis investigated by
the London HPUs from 1 January 2010 to 31 December 2012. Date entered, organism, context,
HPU and Primary Care Trust were extracted for analysis.

<Data analysis>

- Laboratory requests -

Specimens were categorized by source (public health, community, hospital or other) as defined
in Table 1. Each category was analysed separately for the total number of culture,
Cryptosporidium, OCP and norovirus test requests, and the number of positive results per week.
An initial basic descriptive analysis was carried out on the laboratory data looking at each of
the categories and test types, before further statistical analysis was carried out using Statal2 to
ascertain whether there was a significant increase in specimens and/or proportion of positive
results during the Games period.

The statistical analysis on the number of requests for each test type was carried out using a
negative binomial regression model and positivity rates were analysed using a grouped logistic
regression. Data were adjusted for year and month, and then weekly counts during the Games
period were compared with the corresponding weeks in the two previous non-Games years.

- HPU outbreak and incident data -
A descriptive analysis was carried out on the data in order to compare outbreak and incident



data reported to HPUs with the laboratory data.
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Fig. 1. Three-week rolling averages of the number of requests and positive results from

2010 to 2012.
3-4 2010 EA 5 2012 EETO 3BBMOY Y IR FHEEDREREOO—) V5 EHY
(Fig. 1)

Where possible, the y-axes are the same to allow easy comparison; however, there is a
difference for the ‘Total requests’ and ‘Public health requests’ due to the difference in the
number of requests each week
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F 3-6 ASHMPDOTR M EBEROEIRETILOFRR & XSHMIN & DLEE (Table
2)

Table 2. Regression model results for number of tests and positivity rate during the Games period
compared with outside the Games period
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From July to September 2012, 698000 overseas residents visited the UK for the Olympic or
Paralympic Games, or attended a ticketed event (Office for National Statistics, 2013). London
received 27.6 million staying visits in 2012 with a peak of domestic visitors arriving to watch
the Olympic Games in August (London & Partners, 2013). During the Games, up to 180000
spectators a day attended the Olympic Park and 20 million spectator journeys were made in
London, including 3 million on the busiest day of the Games (International Olympic
Committee; http://www.olympic.org).

(%)

There was no change in the number of hospital gastrointestinal specimens received during the
Games period which is supported by a lack of increase in hospital activity, based on non-
elective admissions and Accident & Emergency attendances (NHS England;
http://www.england.nhs.uk). There was an increase in the number of positive hospital OCP
results; however, the total number is very small with wide confidence intervals and therefore
caution needs to be applied when considering the significance of this finding.

The laboratory findings reflect the HPU outbreak and incident data. These data show that there
was no increase in activity during the Games period compared with the two previous non-
Games years during which there were no mass gatherings. This is in keeping with the enhanced
surveillance systems which reported that there were no major public health incidents during
the Games period, and that the rate of infectious disease reports was similar to that routinely
seen during the summer and during other mass gatherings (HPA, 2012; McCloskey et al., 2014).



(1)

the results of this study show that there was no change in demand for microbiology
gastrointestinal diagnostic services at PHL London and suggest that the existing resources
would have been sufficient.

This study questions the extent of additional planning required, particularly as a HPA risk
assessment concluded that serious infectious disease outbreaks associated with the Games were
unlikely (Severi et al., 2012),

and that there were no reports of major outbreaks associated with the four previous Games
(Jorm et al., 2003; Meehan et al., 1998; WHO, 2004, 2008b).
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Abstract

The 2012 London Olympic and Paralympic Games were widely regarded as an organisational
and sporting success for the United Kingdom. Therefore, it is prudent to consider what other
large, public endeavours might learn from the Games’ success.

Team GB worked to develop a positive team culture based around shared values. This is
something the National Health Service (NHS) could learn from, as an organisation which can
appear to lack this culture. The NHS should also work harder to adopt evidence-based practices,
and to adopt them quickly, as is often the case in sport. Sport is the ultimate example of
transparent results reporting, and the NHS ought to consider systematic reporting of risk-
adjusted performance data, which may drive improved performance. The NHS should pay
attention to the experiences of successful Olympic sports with centralised centres of excellence,
and to medical data which suggests that better outcomes result from centres of excellence. The
NHS and wider government should look to Olympic athletes and place more emphasis on
prevention of disease by encouraging positive lifestyle choices. Finally, the NHS should
develop private sector partnerships carefully.

We must look to gather knowledge and ideas from every area of life in pursuit of excellence
in the NHS. Experience of the Olympics offers a number of instructive lessons.
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b. Infectious disease surveillance for the London 2012 Olympic and Paralympic Games.” &
Y

In this paper, we outline the communicable disease surveillance systems established in
preparation for the London Games.
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Figure 1. London 2012 Olympic and Paralympic Games venues, Olympic polyclinics and front-line and
surge-capacity laboratories
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The main features of the surveillance systems described below are outlined in Table 1.
Information collected through different systems and arrangements will be conveyed in daily
situation reports to the HPA Olympic Coordination Centre for inclusion in a daily public health
report to the London Organising Committee of the Olympic and Paralympic Games and the
Department of Health (Figure 2). Daily reports also include non-infectious environmental
hazards of concern to the Games, such as air pollution. Specialist teams of HPA national
experts in the different disease areas will support risk assessments and situation reports
compilation. Other public health concerns, such as injuries and alcohol-associated morbidity
are reported by the National Health Service (NHS) to the Department of Health.
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Table 1. Overview of Health Protection Agency infectious disease surveillance systems for London 2012
Olympic and Paralympic Games
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Figure 2. Flowchart of Health Protection Agency infectious disease surveillance systems for London 2012
Olympic and Paralympic Games
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Olympics and Paralympics-related infectious disease event surveillance

Local and regional surveillance of infectious diseases in England has been enhanced to rapidly
detect and report any event that could possibly have a link with or an impact on the Games.
The statutory notifications of infectious diseases (NOIDs) system has been modified to ensure
registered medical practitioners include specific information about possible Olympics and
Paralympics-related exposures when reporting notifiable infectious diseases, such as pertussis
or food poisoning in resident and visitor populations. NOIDs reports will be analysed at local
and regional units and by specialist teams at the national surveillance centre on a daily basis.
The HPA maintains a 24/7 system for receiving notifications from clinicians through front-line
local health protection unit (HPU) on-call teams, who can provide immediate risk assessment
and advice on public health control measures for communicable diseases and non-infectious
environmental hazards. Major public health concerns can be escalated by HPUs to regional or
national level at any time of day or night. Specific 24/7 escalation arrangements have been



established for Games-associated incidents.

To monitor infectious diseases among overseas athletic teams and avoid under-reporting,
infectious disease notification was made a compulsory component of the temporary General
Medical Council registration for overseas team doctors. Three polyclinics provide care for
athletes and officials: the Olympic Village Polyclinic in London, the Weymouth Polyclinic in
Dorset and the Royal Holloway Polyclinic in Surrey. Information on infectious diseases and
clinical syndromes suggestive of infection is collected daily from the polyclinics. An HPA
representative is in the Olympic Village Polyclinic in London to monitor data collection, offer
public health advice and provide an initial response to any incident. All information is reported
daily to the HPA in London.
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Health Protection event-based surveillance (EBS) system (Z-2\ T

Information on outbreaks and incidents is collected by local HPUs and can be reported to the
Olympic Coordination Centre through the Health Protection event-based surveillance (EBS)
system. EBS is the organised process to detect, validate, analyse, rapidly assess and report on
significant infectious disease events of potential public health risk that may have an impact on
the Olympic and Paralympic Games. A significant infectious disease event is defined as any
event related to an infectious agent affecting an individual or a group of individuals that may
put the health of those participating, visiting or working at the Games at considerable risk or
may result in widespread public concern. The reporting process in England is coordinated by
the national EBS team in London and involves all HPA units at local and regional level. On a
daily basis, the 25 HPUs in England perform a preliminary risk assessment of infectious
disease events using criteria shown in Table 2 and electronically report significant infectious
disease events, or the absence of such events, to the EBS team in London via nine regional



operation cells. Similar events occurring in Scotland, Wales and Northern Ireland are reported
to the HPA national surveillance centre.
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Table 2. Risk assessment criteria for infectious disease events during London 2012 Olympic and
Paralympic Games
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In addition, the EBS team screen the characteristics of events entered into HPZone — the HPA’s
electronic public health management system — three times a day to identify potential significant
infectious disease events. Any case or situation entered onto HPZone with a link to an Olympic
venue triggers an email alert to the EBS team. The EBS team use the information from the
regional reporting and from HPZone to compile and send a daily situation report to the
Olympic Coordination Centre.
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Laboratory surveillance

HPA Microbiology Services (MS) Division consists of 21 reference laboratories, eight regional
public health laboratories and five food, water and environmental laboratories spread across
England. During the Games period, HPA-MS are providing enhanced microbiological testing,
risk assessment and expert advice. Coordination across the network during the Games period
is through an HPA-MS Olympic national operational cell. The cell is led on a rotational basis
by a senior medical microbiologist and is based at the HPA national surveillance centre. A
daily national review of ongoing laboratory activity is held to provide an early warning of
unusual outbreaks or incidents. All samples from Games athletes or visitors with a suspected
infectious disease are tested by or referred to one of two designated HPA front-line laboratories,
with surge capacity provided by a further three regional laboratories. Key reference
laboratories provide enhanced typing services seven days a week.

Following a gap analysis performed by HPA-MS, microbiological assay development took
place to enhance diagnostic capacity. A multiplex polymerase chain reaction (PCR) assay for
gastrointestinal pathogens has been introduced in the HPA front-line and surge-capacity
laboratories, allowing the rapid diagnosis of a wide range of bacterial, viral and parasitic
pathogens from a single sample. Another multiplex PCR was developed for the early diagnosis
of leptospirosis, considered an important pathogen for athletes participating in outdoor water
sports.

During the Games, HPA-MS will link directly with the agency’s epidemiology intelligence on
a daily basis, informing part of the public health situation report. Furthermore, laboratory data
will be analysed by disease-specific epidemiologists on an ongoing basis. Since October 2010,
statutory reporting by clinical and public health diagnostic laboratories for a range of infectious
pathogens is included in health protection legislation. Laboratory reports are submitted
electronically to the HPA. Reported data are used to calculate exceedance scores to detect an
increase in infectious diseases. This is done by using a statistical algorithm to compare
observed occurrence with that expected, based on data from the previous five years for the
three weeks either side of the reporting date. During the Games period, these data will be
analysed and interpreted on a daily basis.
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Syndromic surveillance

Syndromic surveillance is defined as ‘a real-time (or near real-time) collection, analysis,
interpretation, and dissemination of health-related data to enable the early identification of the
impact (or absence of impact) of potential human or veterinary public health threats that require
effective public health action’. Syndromic surveillance of human illness will play a major role
in the surveillance for the Games. Based on non-specific health indicators such as ‘vomiting’,
‘fever’, ‘impact of heat’ or ‘rash’ rather than laboratory-confirmed diagnoses of a disease,
syndromic surveillance can be more rapid and flexible than other systems, particularly in the
case of unexpected threats.

The UK has several established syndromic surveillance systems including a national general
practitioner (GP) surveillance system dating back to 2004 and a nationwide surveillance
system using data from the NHSDirect national telephone health helpline, which has been
operational since 1999. During the Games period, the NHSDirect and GP systems will be
analysed and interpreted on a daily basis.
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The HPA risk assessment identified two shortcomings in the current surveillance systems: (i)
lower data availability during weekends, evenings and public holidays; and (ii) different
health-seeking behaviour of international visitors as compared with that of UK residents. Two
new syndromic surveillance systems have been set up to address this. The GP out-of-
hours/unscheduled care surveillance system (GP OOHSS) monitors daily out-of-
hours/unscheduled primary care activity provided by NHS-commissioned services and
therefore complements existing GP surveillance systems by monitoring activity during
evenings, overnight, weekends and public holidays. Currently 45 out-of-hours/unscheduled
primary care providers provide daily data for patient-care episodes in 119 of 145 primary care
trusts (PCTs) in England, including 30 of 31 PCTs in London and those hosting the rowing
and sailing events taking place outside London. The second system, the emergency department
syndromic surveillance system (EDSSS), monitors the daily numbers of attendances in a
network of sentinel emergency departments across England. Currently 27 sentinel emergency
departments provide daily data on a range of generic clinical indicators. Triage data are also
monitored, providing an indication of the severity of the presentations. As the syndromic
surveillance systems are diverse and at different stages of development, with differing amounts
of historical data, statistical analyses are tailored to the specific systems. The in-hours GP
surveillance rates are based on practice-registered populations, while other systems use a
dynamic denominator (calls made to NHSDirect, emergency department attendances, GP out-
of-hours/unscheduled care contacts) and report the proportion of these due to a particular
syndrome. The GP OOHSS and EDSSS will remain operational after the Games.
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Undiagnosed serious infectious illness surveillance

The influx of international visitors during the Games has the potential to increase the risk of
introduction of new and emerging infections, which may present as ‘undiagnosed serious
infectious illness’ (USII). The HPA risk assessment identified this as a gap and therefore a new
surveillance system was established to detect possible new or emerging infections presenting
as USII during the Games.

A USII case is defined as ‘any adult or child admitted to an adult or paediatric intensive care
unit (ICU/PICU) with a serious illness suggestive of an infectious process where the clinical
presentation does not fit with any recognisable clinical picture or there is no clinical
improvement in response to standard therapy and initial laboratory investigations for infectious
agents are negative or do not establish a diagnosis.’

The surveillance system involves sentinel ICU/PICUs reporting USII cases online or, where
no cases have occurred, providing weekly nil notifications. Cases are reported using a
restricted-access web-based reporting tool, and are investigated for epidemiological links,
including temporal and spatial clustering. Results from a pilot study undertaken between
January and July 2011 indicate that this system is feasible and able to detect cases, allowing
for investigation of clusters of USII in a timely manner. Based on these results, the system was
expanded to cover a total of 12 ICUs and seven PICUs in London and the south-east of England,
where the majority of the Games venues are based.

Following the Games, an evaluation of the USII surveillance system will take place in which
the potential for extending this system across England will be explored. Reporting of USII
cases could continue through the established sentinel network of ICUs and PICUs as a public
health legacy of the Games.
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Mortality surveillance

Weekly mortality monitoring in the UK has previously allowed quantification of excess deaths
associated with health threats such as influenza and heatwaves. Throughout the London 2012
Games, the General Register Office is providing daily data on the total number of deaths for
England each weekday to the HPA for Games-time mortality surveillance by age group and
region. This daily monitoring enables close to real-time detection of excess deaths, after
correcting for reporting delays and accounting for time from exposure or illness onset to death
(typically three days for heat exposure at national level).

The output from this surveillance will be interpreted with that of other surveillance systems,
depending on the incident, such as laboratory or meteorological reports and syndromic
surveillance of influenza-like illness or heat illnesses, contributing to a more complete picture
of the impact on the health of the population.
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International surveillance

International infectious diseases surveillance and collaboration with overseas and international
health agencies has been a feature of public health preparedness at recent summer Olympic
and Paralympic Games, with the World Health Organization (WHO) as the main collaborating
partner.

Global infectious disease scanning and risk assessment for relevance to the London 2012
Games is being undertaken daily throughout the summer by collaboration between various
parts of the HPA that have a routine role in international surveillance, the European Centre for
Disease Prevention and Control (ECDC) and the HPA-commissioned National Travel Health
Network and Centre (NaTHNaC). Sources of information include those provided by WHO
(such as through the Global Outbreak Alert and Response Network (GOARN) and under the
International Health Regulations (IHR)), the European Early Warning and Response System
(EWRS) and a wide range of other sources including both official reports (e.g. from other
countries’ health agencies) and open access unofficial information, including media reports. A



number of exercises have been used to test and refine the surveillance process, with a secure
web-based database and daily teleconferences used for coordination.

While global infectious disease situational analysis for public health protection is routine work
for specialists in the three organisations, additional criteria were developed for Olympic risk
assessment. These included potential for impacting on the running of the Games or travel to
and from the UK, incidents that may attract particular media or public concern, and those that
may require specific advice for clinicians or port health or public health measures to be
implemented. Consideration is given to significant changes in disease epidemiology, potential
for transmission within the UK and degree of uncertainty surrounding potentially emerging
infections.

In addition to scanning for international incidents of local significance, reporting of any UK
incidents of international significance will continue throughout the Games through routine IHR
and EWRS communications.
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Discussion

The HPA has built robust systems for the surveillance of infectious diseases in preparation for
the London 2012 Olympic and Paralympic Games. Pre-Olympic exercises were performed to
test the different surveillance systems’ ability to detect infectious disease events of potential
significance to the Games and resulted in refinement of reporting criteria and processes for risk
assessment.

Communication between the HPA and environmental health officers, microbiologists from the
laboratory network, hospital consultants, medical practitioners and international partners has
been strengthened in order to fulfil the Agency’s commitment to the Olympics. Enhanced pre-
existing systems and new arrangements will be operated during the Games for the effective



management of infectious disease risks due to the large number of visitors and to the high
visibility of the event.

With both a simultaneous influx of Games visitors and potential efflux of the resident
population during this holiday period, the precise increase in the London population is not
readily measureable. While some surveillance systems, such as emergency department
syndromic surveillance, use dynamic denominators, others, such as laboratory case count
‘exceedance scores’ assume a relatively static population, and so outputs from such systems
require further interpretation. Providing reassurance that there is not a need for public action
can be as important as the rapid detection of events that do require such action during mass
gatherings, when increased media attention can generate public and political concern regarding
incidents of low or no public health concern. While real-time surveillance and rapid laboratory
services (for infection-related concerns) are important in providing such reassurance, robust
arrangements for rapid expert threat assessment are also required. Finally, despite a robust
information technology business continuity plan to support surveillance operations, major
electronic or telecommunication disruptions could impede several core activities in an era
where IT dependency is the norm. Evaluations of the overall infectious disease surveillance
and of the different surveillance systems have been planned after the Games, which will
consider how such issues have been handled and any lessons learned.
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c. “Developing a new syndromic surveillance system for the London 2012 Olympic and
Paralympic Games.” & Y

This paper will describe a new general practice-based syndromic surveillance system
monitoring out-of-hours (OOH) and unscheduled general practice activity. A forthcoming
paper describes the HPA Microbiological Services preparations for London 2012.
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In England, existing GP national syndromic surveillance consists of the HPA/QSurveillance
and Royal College of General Practitioners networks. Each system monitors scheduled GP
consultations for a range of clinical indicators during normal working weekday hours. In
anticipation of the Olympics, it was recognized that these GP systems would not be capable of
providing surveillance capability during evenings/nights and at weekends or public holidays.
This was highlighted as a risk for Olympic surveillance and an objective to develop a system
that would monitor OOH and unscheduled general practice activity was established.

During 2010 a project was launched that aimed to capture GP OOH data from one of the major
software providers of GP OOH care systems in the UK (including 90% of England OOH
service providers). Individual GP OOH service providers using the software system were
recruited across England to take part in the project to develop the new national GP OOH
surveillance system by voluntarily contributing daily activity data.

During 2010 the recruitment of OOH providers initially focused on London. During this early
recruitment phase (October—December 2010) the total number of daily OOH contacts recorded
by the system increased to an average of 4500 per day (Fig. 1a). After the London recruitment
phase recruitment was expanded to those OOH service providers outside London. By May
2012, 46 (over 70% of the total using the software) OOH service providers had been recruited
to the system of which 11 service providers cover 30 of the 31 districts across London.
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Fig. 1. (a) Total daily general practitioner out-of-hours (GP OOH) contacts recorded across London

(October 2010-September 2011).
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The 7-day moving average is illustrated to reveal smoothed trends.
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Fig. 1. (b) Daily GP OOH contacts for respiratory and influenza-like illness (ILI) clinical indicators for
London during the 2010-2011 influenza season and weekly influenza laboratory specimens, England
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Respiratory and ILI contacts presented as a proportion (%) of all coded contacts (ILI contacts
scaled up by a factor of 10). The 7-day moving average is illustrated to reveal smoothed trends
for each indicator.

FTARTOa— MESNHEREEDOEIE (%) & L TRRSNDMRZRFS KO LI oS (ILD 0
FEFEIZ 10 fEITHER) o 7 HREIOBEIESIL, %4 P — 2 —OE b S izBm %l 5023 %
TDITRESNTWET,

HiFT) Cambridge University Press, Epidemiology & Infection 7 = 74 |
https://www.cambridge.org/core/services/aop-cambridge-
core/content/view/5030A30C2AD9DF8D7B37695B5757A590/50950268812001781a.pdf/developing a new
_syndromic_surveillance system for the london 2012 olympic and paralympic games.pdf, 2019 4 11
A7 AEUS

o [EX{TFT—FEy DT 44—V FEBIZHOWT

Each OOH provider submitted an automated daily extract of fully anonymized consultation
data which were securely transferred to the HPA. Within the anonymized dataset, requested
fields included age, gender, partial postcode, the OOH provider, clinical diagnosis codes (Read
codes), prescribing information and informational outcomes.
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The new surveillance system monitors general practice activity by grouping the clinical codes
assigned to each case into clinical indicators. Eight key syndromic clinical indicators were
initially developed. These indicators were based on aggregated clinical Read codes used and
recorded by the OOH GPs to describe the clinical presentation (including symptoms) and
diagnosis of a patient. The initial key indicators developed were: respiratory illness, influenza-
like illness (ILI), difficulty breathing/wheeze/asthma, gastroenteritis, vomiting, diarrhoea,
myocardial infarction (MI) and heatstroke. These indicators were developed in response to the
enhanced surveillance requirements of mass gatherings. Following testing and assessment of
the initial eight key indicators these have been expanded to include a further 24 indicators.
These syndromic indicators have been developed to expand the potential usefulness of the
system in responding to health protection incidents, e.g. severe cold weather, to monitor
outbreaks such as measles and to complement the indicators in the established general practice
syndromic surveillance systems.
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OOH GP activity has been monitored using the new system over weekdays, weekends and
public holidays. The number of total contacts recorded during weekends and public holidays
showed significant increases as the number of patients using OOH services increased due to
the reduced GP surgery hours over weekends and public holidays (Fig. 1 (2)).
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The HPA OOH Surveillance System has provided timely data on GP activity undertaken OOH.



During the 2010-2011 influenza season the system demonstrated its usefulness in monitoring
influenza activity and illustrated several advantages over existing GP surveillance systems.
The main advantages are: the ability to describe OOH activity, the capacity to monitor a variety
of syndromes and to develop new indicators tailored to meet health protection requirements
and the ability to focus on a given geographical area such as London. The new system provides
an important data source when other general practice data are not available because of public
holidays and weekends. A public health surveillance output has been established which, in line
with existing HPA syndromic surveillance bulletins, has focused on providing a routine
summary of key findings, incorporating epidemiological interpretation of data, for a health
protection audience. The key to the success of syndromic systems is linking syndromic data
with public health practice and action and ensuring that appropriate data and messages are
disseminated in a timely fashion to health protection teams facilitating health protection action
within the community.
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Data quality within the OOH dataset has provided several problems. Read coded data are used
to assign a syndromic indicator to each patient consultation. However, the level of Read coding
varies greatly between OOH providers (ranging between 10% and >90%). Coding is
mandatory for some providers but optional for others. Where the level of coding is poor, patient
consultations cannot be assigned a syndromic indicator thereby making the record unusable
for monitoring syndromes. In these instances the quality of data has a direct impact on the
usefulness of the system, particularly at local level.
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Further developments of this syndromic system include the full expansion to provide cover in
all English health regions, and developing statistical alerting systems and baselines that will
be integrated into the routine management of the system to identify unusual patterns of activity.
There will also be a series of structured validation exercises to compare the data to established
surveillance systems including Olympics-based scenarios where the OOH statistical alerting
systems will be tested against a series of simulated incidents. The final test will come during
the London 2012 Olympic and Paralympic Games where the OOH system, along with other
HPA syndromic surveillance systems, will be formally used to monitor the health of the nation
during the Games.
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d. lllness and injury in athletes during the competition period at the London 2012 Paralympic
Games: development and implementation of a web-based surveillance system (WEB-
[ISS) for team medical staff.” & b

Abstruct & ¥

Background

In this study we describe (1) the implementation of a novel web-based injury and illness
surveillance system (WEB-IISS) for use by a team of physicians at multisport events and (2)
the incidence and characteristics of injuries and illness in athletes during the London 2012
Paralympic Games.

Methods

Overall, 3565 athletes from 160 of the 164 participating countries were followed daily over a
14-day period, consisting of a precompetition period (3 days), and a competition period (11
days) (49910 athlete-days). Daily injury and illness data were obtained from teams with their
own medical support (78 teams, 3329 athletes) via the WEB-IISS, and without their own
medical support through the London Organising Committee of the Olympic Games and
Paralympic Games database (82 teams and 236 athletes).

Results



There were no differences between incidence rates (IR) of injury and illness, or between the
precompetition and competition periods. The IR of injury during the competition period was
12.1/1000 athlete-days, with an incidence proportion (IP) of 11.6% (95% CI 11.0% to 13.3%).
Upper limb injuries (35%), particularly of the shoulder (17%) were most common. The IR of
illness during the competition period was 12.8/1000 athlete-days (95% CI 12.18 to 1421), with
an IP of 10.2%. The IP was highest in the respiratory system (27.4%), skin (18.3%) and the
gastrointestinal (14.5%) systems.

Conclusions

During the competition period, the IR and IP of illness and injury at the Games were similar
and comparable to the observed rates in other elite competitions. In Paralympic athletes, the IP
of upper limb injuries is higher than that of lower limb injuries and non-respiratory illnesses
are more common.
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In comparison to injury, illness in able-bodied athletes during major competition has been less
commonly studied. IPs of illnesses range from 6.7 to 75% in single and multisport
settings.11,12,14,16,17 ,21 ,22 Illness epidemiology during the Paralympic Games has never
been studied.

Yet, research to date has been fraught with significant limitations including a lack of consensus
regarding the definition of reportable injury, unconfirmed medical diagnoses, lack of exposure
data and small sample size. In particular the use of IP does not allow for comparison of injury



and illness rates in competitions of different durations, and the use of incidence rates (IR;
injuries/illnesses per exposure, eg, 1000 athlete-days) would be a preferable methodology.

In an attempt to address the lack of data in Paralympic athletes and to address some of the
limitations of the research methodologies listed above, we developed and implemented a novel
web-based injury and illness surveillance system (WEB-IISS) for use by team medical staff
during major multisport events. Previous systems in use for major competitions have been
mostly paper-based, or have relied on records sent via email. Utilising the setting of the London
2012 Paralympic Games with Wi-Fi available at all venues, allowed for the development and
implementation of an online, web-based system which enabled the collection of more detailed
data than has previously been described. Additionally, the use of this system enhanced
compliance by team medical staff and facilitated the collection of exposure data, thus allowing
for more accurate calculation of rates of illness and injury.

Therefore, by utilising a novel system (WEB-IISS), the aim of the present study is to report
and compare the incidence and basic characteristics of injuries and illnesses in athletes
participating in the London 2012 Paralympic Games. The main aim of this study is to focus on
the 11-day period of the competition, so that data can be compared with those reported in other
competition periods.
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Study participants

Before the start of the Games, research ethics approval for the study was obtained from both
the University of Brighton (FREGS/ES/12/11) and the University of Cape Town Health
Sciences Research Ethics Committee (HREC/REF 436/2012). Consent to utilise their medical
data for research purposes was obtained from all athletes prior to the Games. The study was
coordinated through the International Paralympic Committee (IPC) Medical Committee.

General information about the study was sent by email to all the Chief Medical Officers (CMO)
of the teams participating in the Games (N=164). Further detailed information regarding the
components of this study was provided to the team physicians of all delegations that were
accompanied by medical staff at the time of a preGames medical briefing. Four countries chose
not to participate in the study. The participation and compliance from teams with medical staff
was incentivised by entry into a lottery for 20 donated electronic tablet computers allocated by
a random draw on completion of the Games.During the total 14 days of monitoring, a total of
160 National Paralympic Committees (NPCs) and 3565 athletes were studied. As 4 NPCs
accounting for 611 athletes chose not to participate in this study, our study sample was
representative of 85% of athletes at the London 2012 Paralympic Games. A total of 49 910
athlete-days were monitored in this study, to include 10 695 athlete-days in the precompetition
period and 39 215 athlete-days in the competition period (table 1).
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Table 1

Athlete-days in countries with and without own medical support in the precompetition, competition and total study
period of the London 2012 Paralympic Games

Countries without own medical Countries with own medical support

support (EMDCS) (EMDCS and WEB-IISS) Total
NPCs (n) 82 78 160
Athletes (n) 236 3329 3565
Athlete-days

708 9987 10695
(precompetition period)
Athlete-days (competition

2596 36619 39215
period)
Athlete-days (total period) 3304 46606 49910
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Data sources

Three data sources were utilised. The first source was a comprehensive athlete database
obtained from the IPC. This contained the following data fields in a deidentified format;
accreditation number, country code, sports code (20 sports), gender and age.

The second data source was from an electronic medical data capture system (EMDCS; ATOS,
France) utilised in previous Olympic and Paralympic Games. London Organising Committee
of the Olympic Games and Paralympic Games (LOCOG) sports physicians and medical staff
were requested to enter all medical encounters (illness and injury) at both the Paralympic
Village polyclinic and at the sports venues via this system.

The third data source was from the medical encounters of staff that provided care to their own
teams. To date, these data have been collected by completing a form (paper or electronic
format).

However, for the London 2012 Paralympic Games a novel system (WEB-IISS) was developed.
The methodology used for the construction of the WEB-IISS combined an adaptation of the
2009 Confederation Cup illness reporting system21; the 2010 Super Rugby illness reporting
system, 16 the 2010 FIFA World Cup injury and illness reporting system14 and the IOC injury
and illness surveillance system.4 ,5 The WEB-IISS also incorporated several unique features
allowing more clinical detail on injury and illness, as well as exposure data to be captured. The
system was further adapted to be applicable to athletes with a disability, and translations were



made available.

Data input via the WEB-IISS was facilitated through desktop computer interface, tablet or
smart phone. The web-based system involved custom written software to enhance front-end
user experience as well as a research-based kernel (QuestBack, Norway), which allowed data
extracting and reporting in a spreadsheet format. Unique technical features of this system
included (1) login and password provision for designated team medical staff to ensure accurate
reporting and security; (2) a colour-coded calendar depicting the days of the Games with
different colours indicating if data had been submitted for any particular day and (3) facility
for the input of daily number of athletes under care of the medical team on any given day to
allow for collection of exposure data. Additionally, the system triggered automated email
reminders to CMOs if data had not been recorded for any particular day. Back-end access by
the designated system administrator allowed for computation of daily athlete exposure details
as well as levels of compliance, and notified the administrator of the countries that had not
submitted data for a certain period. This facilitated an in-person visit by the research team to
encourage the data entry process.

The system of data entry and storage complied with existing European Union standards for
medical data storage. Secure Socket Layer encryption with user authentication as well as
ICSA-certified firewalls was used to protect the system. Daily server back-ups were performed
on mirror (redundant) servers hosted in different countries to further protect data.

Clinical information captured via the WEB-IISS was the same as that which a team physician
would obtain normally during clinical assessment of an athlete. Injury information included:
disability class, chronicity of the injury, mechanism of acute injury, contributing factors to the
injury, stage of the games in which the injury occurred, when during the competition or training
session the injury occurred, which protective gear was worn by the athlete, date of onset
symptoms, decision to return to play, severity of injury, special investigations used in the
assessment of the injury, primary and secondary anatomical areas injured and final diagnosis.

For illness, the information included the following: presenting symptom(s) or sign(s), duration
of symptoms (days), the specific final clinical diagnosis (a list of common diagnoses was
provided for each body system), the predicted number of days lost from practices or matches
and the suspected aetiology of illness (a list of common categories of causes was provided).

Information recorded in the EMDCS with respect to injury was limited to: accreditation
number, sport, gender, age, date of injury, main anatomical area of injury and clinical notes
(free text). Chronicity was established by retrospective review of three independent clinicians
via clinical notes recorded in the system. Information recorded on the EMDCS with respect to
illness was limited to: accreditation number, sport, gender, age, date of illness, main system
affected and clinical notes (free text).
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Data collection

Data collection was carried out on a daily basis during the study period. This began 3 days
before the start of the Games (precompetition period) and ended on the last day of the 11-day
Games (competition period). The overall IP and IR for injuries and illnesses are reported for
the precompetition period and competition period. However, for the purposes of this
manuscript, only the data collected during the competition period were analysed in detail. This
period was chosen in order to compare the data with similar existing studies. Results are also
presented for the complete period of study (tables 1 and 2).
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Table 2

Incidence rate of percentage of athletes with injury and iliness reported during the precompetition, competition and total
period of the London 2012 Paralympic Games

Precompetition period (3 days) ~ Competition period (11 days) ~ Total period (14 days)

95%Cl 95%Cl 95%Cl
Injury
IR 14.8 12,6 17.3 121 11.0 133 12.7 11.7 13.7
% of athletes 4.3 3.6 4.9 10.9 9.8 11.9 15.1 139 163
lliness
IR 14.6 124 171 12.8 11.7 13.9 13.2 122 14.2
% of athletes 3.9 3.3 4.6 10.2 9.2 1.2 14.2 130 153

« IR, incidence rate (injuries/iliness per 1000 athlete-days) with 95% CI.
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Teams without their own medical support:

Injury and illness data from teams without their own medical support (n=82 countries; 236
athletes) were collected through LOCOG via EMDCS. Therefore, detailed medical illness data
from countries with no accompanying medical staff was assumed to be reported by the
polyclinic and venue medical staff.

Teams with their own medical support:

Injury and illness data from teams with their own medical support (n=78 countries; 3329
athletes) was collected through both the EMDCS and the WEB-IISS. Although medical staff
was requested to report all injuries and illness in their teams via the WEB-IISS, there were
instances where athletes reported to the LOCOG services directly, underwent further
investigation using the LOCOG systems or had second opinions from LOCOG medical staff.
These encounters were thus reported on both systems or only on the EMDCS. A credible
algorithm was developed to identify and delete duplicate records in the data. Records having
the same dates and same clinical characteristics were considered duplicates.
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Calculation of the incidence of injury and illness

The injury and illness IRs were calculated as injuries and illnesses per 1000 athlete-days.
During the precompetition period (3 days), competition period (11 days) and total period (14
days), illness and injury data were recorded utilising a total exposure of 49 910 athlete-days
(table 1). The IR per 1000 athlete-days was reported for all injuries, injuries in different
anatomical areas and for various chronicity of injury. Similarly, the IR per 1000 athlete-days
was reported for all illnesses, as well as for illnesses in different body systems. The IP was
calculated as the number of injuries and illnesses per 100 athletes in the subgroup(s) (%).
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Statistical analysis of data

Data were in the form of counts, that is, the number of illnesses each athlete contracted. An
athlete could sustain an illness in either the precompetition or competition period of the games
or in both. Athletes could participate in more than one sport and/or more than one event, and
some athletes reported more than one illness for the same period or for a different period.

Standard descriptive statistical analyses were conducted. These include numbers,
proportions/percentages (including 95% Cls) and incidences (including exact 95% CIs) of
illnesses in the total sample as well as genders, age groups, sport types and affected systems
during the precompetition and competition period.
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Results

Injury and illness rates during the precompetition and competition periods

The overall IR, as well as the IR in the precompetition and competition periods of the London
2012 Paralympic Games is shown in table 2. In the 14-day study period, the IR of injury was
12.7 (95% CI 11.7 to 13.7). In the precompetition period the IR of injury was 14.8 (95% CI
12.6 to 17.3), however during the competition period this was 12.1 (95% CI 11.0 to 13.3). In
the precompetition period the percentage of athletes with an injury was 4.3% (95% CI 3.6% to
4.9%) while during the competition period this was 10.9% (95% CI 9.8% to 11.9%) thus a
total of 15.1% (95% CI 13.9% to 16.3%) of athletes sustained injury during the total
observation period.

Similarly, in the total study period, the IR of illness was 13.2 (95% CI 12.2 to 14.2). In the
precompetition period the IR of illness was 14.6 (95% CI 12.4 to 17.1) and during the



competition period this was 12.8 (95% CI 11.7 to 13.9). In the precompetition period the
percentage of athletes with an illness was 3.9% (95% CI 3.3% to 4.6%), and during the
competition period this was 10.2% (95% CI 9.2% to 11.2%). Thus a total of 14.2% (95% CI %
13.0to 15.3%) of all athletes sought medical attention for an illness during the total observation
period. IRs of injury compared with those of illness showed no significant difference.
Furthermore IRs of injury and illness showed no significant difference in the precompetition
versus the competition periods.
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Injury and illness rates during the competition period

The incidence, frequency and chronicity of injury during the competition period are shown in
table 3. During this period, a total of 475 injuries were reported in 387 athletes. A total of
10.9% of all athletes sustained injuries during the competition period. Most of the injuries were
acute traumatic injuries (52.2%) along with acute-on-chronic injuries which accounted for an
additional 17.8% of all injuries. Thus, acute injury (the two latter groups) constituted 70% of
all injuries. The remaining 30% of injuries were chronic overuse injuries.
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Table 3

Incidence rate and percentage of athletes with all injuries reported, acute traumatic injuries, chronic (overuse) injuries
and acute-on-chronic injuries during the competition period

Number of Number of athletes % of
injuries IR 95%Cl with injury athletes
11.0to
Allinjury 475 121 415 11.6
133
S5.6to
Acute traumatic injury 248 6.3 - 203 5.7
1.7to
Acute-on-chronic injury 85 2.2 . 76 2.1
Acute and acute-on-chronic injuries 7.6to
333 8.5 279 7.8
combined 9.5
3.0to
Chronic (overuse) injury 142 3.6 43 127 3.6

« IR, incidence rate (injuries per 1000 athlete-days) with 95% Cl.
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The anatomical part most injured during the competition period was the upper limb. Shoulder
injuries were most common (83 injuries; 2.1/1000 athlete-days (95% CI 1.7 to 2.6)), followed
by injuries of the wrist and hand (59 injuries; 1.5/1000 athlete-days (95% CI 1.1 to 1.9)) and
the elbow (40 injuries; 1.0/1000 athletes (95% CI 0.7 to 1.4)) (table 4). Further detailed analysis
of factors related to injury during the precompetition and competition periods will be reported
elsewhere in this edition of the journal.
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During the competition period, a total number of 501 cases of illnesses were reported in 365
athletes (10.2% of athletes (95% CI 9.2% to 11.2%)). The overall IR was 12.8 (95% CI 11.7
to 13.9). The IR of illness in each system is depicted in table 5. The most common system
affected by illness was the respiratory system (IP 27.5%; IR 3.6 (95% CI 3.0 to 4.2)), followed
by skin and subcutaneous tissue (IP 18.3%; IR 2.3 (95% CI 1.9 to 2.9)) and the digestive system
(IP 14.8%; IR 1.9 (95% CI 1.5 to 2.4)). Further detailed analysis of factors relating to illness
for the precompetition and competition periods will be reported elsewhere in this edition of the
journal.
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Discussion

The main aim of this study was to document the incidence of injury and illness in athletes
during the 11-day-competition period of London 2012 Paralympic Games. The first important
finding of this study is that, during this period, there is a similar IR of injury and illness (12.1
injuries vs 12.8 illness/1000 athlete-days). Of all athletes studied during this period, 10.9%
presented with injury and 10.2% presented with an illness.

While rates of injury have been reported in the multisport setting previously,1 ,2 ,8 ,10 ,20 this
is the first study of Paralympic athletes to express injuries per 1000 athlete-days. This allows



for comparison with other events of different duration and will also allow for meaningful
longitudinal study. Furthermore this is the first study to document rates of illness in Paralympic
athletes. While the focus of efforts in sport and exercise medicine with respect to prevention
has been concentrated on injury, the findings of this study suggest that illness is at least as
prevalent as injury during the competition period. Therefore, efforts should be intensified to
further study factors related to illness in further protect the health of the athlete.
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HiFT) Wayne Derman fitl,  “Illness and injury in athletes during the competition period at the London 2012
Paralympic Games: development and implementation of a web-based surveillance system (WEB-IISS) for
team medical staff.”, British Journal of Sports Medicine. 2013 May;47(7):420-5. doi: 10.1136/bjsports-2013-
092375. Epub 2013 Mar 28.

e. "Syndromic surveillance - a public health legacy of the London 2012 Olympic and
Paralympic Games."& Y

Background

During the London 2012 Olympic and Paralympic Games, the Health Protection Agency
(HPA; from 1 April 2013 Public Health England; PHE) delivered an enhanced surveillance
programme in order to provide a comprehensive assessment of the public’s health, including
residents and national and international visitors to the Games. Syndromic surveillance played
an important role in this service.

Methods

The HPA syndromic surveillance service prior to the Olympics included the NHS Direct
‘telehealth’ system, monitoring daily calls to NHS Direct for a number of key symptoms, and
the HPA/QSurveillance GP surveillance system, monitoring weekly GP consultations for key
clinical diagnoses. In order to prepare for the Olympics requirements, HPA developed two new
systems: the Emergency Department Syndromic surveillance System, monitoring anonymised
attendance data on a daily basis, and the GP out of hours system which monitored daily GP
OOH activity.

Results
Daily data extracts were from each system were received and analysed. This included the



monitoring of time series trends, applying statistical models, assessing resulting signals
(alarms), and processing the alarms through a syndromic surveillance risk assessment to
determine which had potential public health significance. During the Olympic Games reporting
period there were no major alarms identified, which corroborated with other intelligence
sources. Each day, a syndromic surveillance report was produced, to provide this real-time
intelligence to national monitoring teams and for inclusion within a national Situation Report
(SitRep) for Cabinet Office.

Conclusions

The 2012 Olympic Games provided a huge public health challenge which required significant
preparation. Syndromic surveillance data provided added reassurance to national HPA
Olympic reporting teams, Department of Health and Ministers on a daily basis as part of the
national HPA Olympic surveillance response. The post-Olympics legacy now provides PHE
with a syndromic surveillance service that will continue to improve surveillance and
interpretation of incidents, seasonal outbreaks e.g. influenza and future mass gathering events
e.g. large music festivals.
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HIFT) Alex Elliot i, ’Syndromic surveillance - a public health legacy of the London 2012 Olympic and
Paralympic Games.", Oxford Academic, European Journal of Public Health. 2013 Aug;127(8):777-81.



f. “A new laboratory-based surveillance system (Respiratory DataMart System) for influenza
and other respiratory viruses in England: results and experience from 2009 to 2012.” & Y

Respiratory DataMart System (RDMS)(Z-2 T
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During the 2009 influenza A(HIN1) pandemic, a new laboratory-based virological sentinel
surveillance system, the Respiratory DataMart System (RDMS), was established in a network
of 14 Health Protection Agency (now Public Health England (PHE)) and National Health
Service (NHS) laboratories in England. Laboratory results (both positive and negative) were
systematically collected from all routinely tested clinical respiratory samples for a range of
respiratory viruses including influenza, respiratory syncytial virus (RSV), rhinovirus,
parainfluenza virus, adenovirus and human metapneumovirus (hMPV).

(P )

With a large sample size, this new system provides a robust supplementary mechanism,
through the collection of routinely available laboratory data at minimum extra cost, to monitor
influenza as well as other respiratory virus activity. A near real-time, daily reporting
mechanism in the RDMS was established during the London 2012 Olympic and Paralympic
Games. Furthermore, this system can be quickly adapted and used to monitor future influenza
pandemics and other major outbreaks of respiratory infectious disease, including novel
pathogens.
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Introduction & ¥
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As part of strengthening respiratory virus surveillance in response to the 2009 influenza
A(HINI1) pandemic, a new laboratory-based respiratory virus surveillance system, the
Respiratory DataMart System (RDMS), was developed in England in 2009. This laboratory
surveillance system was initially established to collect both positive and negative results for
the specific detection and confirmation of infection with influenza A(HIN1) pdm09 virus from
a network of laboratories in England using a newly implemented PCR assay. The system was
later extended to facilitate the monitoring not only of influenza virus but also of other major
respiratory viruses, including respiratory syncytial virus (RSV), human metapneumovirus
(hMPV), rhinovirus, parainfluenza viruses, and adenovirus. The primary objective of the
RDMS as a new surveillance system is to alert relevant stakeholders on the incidence trends
of these viruses. The RDMS operates all year round collecting results of all routinely tested
respiratory clinical samples from participating laboratories. These samples have been taken
from both primary and secondary healthcare settings. This paper describes this new RDMS
system and results from data collected during the pandemic and post-pandemic periods
between 2009 and 2012. It also provides a preliminary evaluation of this new system in
comparison with other existing surveillance systems.
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Methods & ¥
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A network of 14 laboratories representing all nine regions of England currently participates in
the RDMS, including the national reference laboratory (the PHE Respiratory Virus Unit (PHE-
RVU) of the Virus Reference Department, Colindale, London), all major PHE regional
laboratories and four local National Health Service (NHS) laboratories. All participating
laboratories, except the PHE-RVU, provide routine respiratory virus diagnostics service for
their affiliated major regional or local hospitals.

(i)
All participating laboratories detect influenza, RSV, rhinovirus, parainfluenza 1-4 and hMPV
using reverse transcription real-time polymerase chain reaction (rRT-PCR), and adenovirus
using real-time PCR. All laboratories validated their assays appropriately. Quality assurance
is achieved by participation in External Quality Assurance (EQA) programmes.
All respiratory virus test results are submitted to RDMS every week throughout the year. Both
positive and negative results are submitted. The test results of influenza A(HIN1)pdm09 were
collected and stored in another system before the establishment of the RDMS in November
2009. These results were transferred into the RDMS. Since November 2009, results for other
respiratory viruses tested in routine respiratory virus PCR systems (including RSV, rhinovirus,
parainfluenza 1-4, adenovirus and hMPV) have also been included in the RDMS.
Influenza A subtyping results were reported by 10 of the 14 participating laboratories; one
laboratory carried out the test but results have not yet been reported, and the remaining three
laboratories did not perform influenza subtyping.
As part of daily respiratory virus surveillance for the London 2012 Olympic and Paralympic
Games, a subset of seven major participating laboratories undertook daily data submission
from April to September 2012 to feed into the internal PHE’s daily national Olympic situation
reports produced during the Games period between July and September 2012.
Although participating laboratories employ different laboratory information management
systems (such as Winpath, Telepath and Apex) and data codes, a standard common set of data
items has been defined, including items such as sex, date of birth, sample date and virological
test results for each virus.
Programmes have been developed which standardise these data for combination in a central
database. Data submission is carried out through a secure online data submission tool. De-
duplication is carried out during data importation using a six-week episode period, which is
consistent with the PHE national laboratory database, LabBase, and is intended to capture all
possible test results relating to the same episode of a respiratory infection.
Submitted data contain all test results carried out by the 14 participating laboratories for all
respiratory samples taken from hospital inpatients, hospital outpatients, and patients in primary
care settings. Samples collected through both the RCGP/PHE and PHE/RMN sentinel general
practitioners (GP) schemes from patients in the community are also included in the RDMS.

()
A subset of four laboratories, including the PHE-RVU, also submit influenza antiviral
susceptibility testing results for oseltamivir (from all these four laboratories) and zanamivir
(from the PHE-RVU only).

(i)

A weekly report is produced, based on the RDMS data of influenza and other respiratory



viruses, to track the weekly number of positive results and weekly proportion of positives
(positivity) by sampling week, age group and virus type which is summarised in the PHE
Weekly National Influenza Report and in the accompanying graph collection on the PHE
website.

The process of data collection, management and application for RDMS has been approved by
the National Information Governance Board for Health and Social Care.
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The sample source data is currently only available from three participating laboratories,
including the national reference laboratory (PHE-RVU) and two regional laboratories. This
represents 43,949 of all 201,537 samples collected from all participating laboratories in the
RDMS up to week 27 2012. The sample source data from two regional laboratories indicates
that the biggest proportion of RDMS samples (68.3%) were from patients admitted into
secondary care settings (mainly hospital inpatients), with 3.0% from primary care settings and
the rest (28.7%) from other sources (unspecified or unnamed sources). However, the sample
source data from PHE-RVU shows that the majority of samples (88.7%) were from primary
care settings, with only 11.3% from secondary care settings. Information is not currently
available on sample source from the remaining 11 laboratories.

The RDMS database was set up as a weekly reporting system, although seven laboratories
reported daily data during the 2012 Olympic and Paralympic Games period. The reporting
delay time from sampling date to the date of the results reported to the RDMS was examined
and showed that 63.6% of sample results were reported to the system within a week of
sampling, 95.8% within two weeks and 98.1% within three weeks.
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Results for influenza by type and subtype are shown in Figures 1a (overall) and 1b (by age
group) from the start of the 2009 pandemic in April 2009 to July 2012 (week 27 2012),
including the two pandemic waves of the 2009 influenza pandemic.
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Figures 2a and 2b show the number of positive detections and proportion of samples positive
for other respiratory viruses (data available from November 2009) by sampling week and by



age group, respectively, to week 27 2012.
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A comparison of the results of RDMS with other existing influenza activity surveillance
systems in England is shown in Figure 4. The RDMS weekly influenza proportion positivity
was lower but demonstrated a steady trend compared with the community influenza positivity
(Figure 4).
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Table 2 shows the antiviral test results reported to RDMS by four participating laboratories
performing antiviral susceptibility testing, including PHE-RVU, during the 2010/11 and
2011/12 seasons.
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Discussion

Comparison of this new system (RDMS) with other established surveillance systems shows
that it consistently enables us to detect the start of the influenza season at an early time. The
system was also successfully used for near real-time, daily surveillance during the London
2012 Olympic and Paralympic Games.

It may also be possible to use RDMS to describe the epidemiology of a range of other
respiratory viruses.

Surveillance for influenza is common practice in most European countries but routine
surveillance for other respiratory viruses is not common. The RDMS thus provides a new
mechanism to monitor the epidemiology of acute respiratory viral infections in a timely fashion.

Daily surveillance data is in high demand, especially during events with high public health
importance such as the London 2012 Olympic and Paralympic Games, and influenza pandemic
or epidemic periods. It is a great advantage for RDMS to be able to provide daily laboratory
data to monitor influenza and other respiratory viruses. This daily surveillance operation can
pick up early signs of increased activity of these viruses covered by the system and thus the
ability to undertake prompt response and appropriate actions.



RDMS generally provides an early indication of the start of the influenza season. Figure 3
demonstrates that the RDMS data could act as an additional important source using routinely
available laboratory data to detect the beginning of increased activity of influenza (and other
respiratory viruses), and to track their epidemic trends.

The main strengths of the RDMS are that it collects both positive and negative test results all
year round for influenza and several other common respiratory viruses. It is geographically
representative: participating laboratories include all major regional laboratories plus several
local laboratories across the country, with large sample numbers from both community and
hospital settings. Similar positive numbers of influenza virus are reported to the RDMS and to
the national LabBase database, which collects results from about 100 laboratories across the
country, which indicates the completeness of reporting to the RDMS.

There are some limitations for this study. The lack of information on the source of the sample
(i.e. primary vs secondary care settings) from many of the participating laboratories is one of
them. However, the two regional laboratories where sample source data were available are
very similar in terms of sample referral and test procedures, compared with the remaining 11
regional and local NHS laboratories. We therefore believe that the sample source results from
these two regional laboratories should be generalisable, i.e. the majority of the samples for the
regional and local NHS laboratories are from secondary care settings. Efforts are continuing
to capture sample source information from the remaining laboratories.

This study covers the RDMS operation period for three influenza seasons between 2009 and
2012, during which time only the 2011/12 season was dominated by influenza A(H3).
Therefore, longer period data from this system will be needed to further evaluate this system’s
ability to monitor the usual influenza A(H3) circulating situations, compared with other
surveillance systems.

The RDMS has representative coverage of England, captures high volumes of samples and
provides timely reports and feedback to data providers and stakeholders. It provides an
important supplement to the routine influenza surveillance systems for both pandemic and
seasonal influenza. With the accumulation of further years of data, thresholds and exceedance
reports for each virus will become established. Furthermore, the RDMS can be easily adapted
to add emerging pathogens, such as the novel coronavirus (MERS-CoV) or a new influenza
pandemic virus.
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Methods

A team composed of three ECDC experts (generic expert team) was assigned to evaluate
potential public health threats to the Games, as well as to select and prioritise SIDEs for the
event-based surveillance system. To this end, the generic expert team opted for a multilevel
approach including the selection of infectious diseases for prioritisation, qualitative scoring of
diseases using a consensus-building Delphi method and a risk matrix.

A total of 56 ECDC experts from seven diseases programmes (disease expert teams)
participated in the scoring and Delphi method. The disease programmes covered the following
topics: food- and waterborne and zoonoses, vaccine-preventable diseases, emerging and
vector-borne diseases, tuberculosis, airborne diseases, human immunodeficiency virus (HIV)
and other sexually transmitted infections and antimicrobial resistance and healthcare-
associated infections.
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Selection of infectious diseases for surveillance

A list of infectious diseases to consider for prioritisation was compiled using the following
criteria: (i) mandatorily notifiable infectious diseases that were reported to TESSy in 2010; (ii)
potential infectious threats to Europe that had been identified and monitored in the Threat
Tracking Tool in June to September of 2005 to 2011 inclusive, i.e. the months surrounding the
2012 Olympic and Paralympic Games; (iii) events reported in the HPA’s weekly
epidemiological reports from May to September 2011; (iv) diseases reportable to the World
Health Organization according to the International Health Regulations, e.g. poliomyelitis due
to wild type poliovirus; and (v) infectious agents with deliberate release potential.

Supportive information, including disease severity, incubation periods, transmissibility, routes
of infection, geographical distribution, seasonality and distribution of vectors, was collated



using sources such as clinical manuals and dedicated web pages. The supportive information
was used by both the generic expert team as well as the disease expert teams as reference
material.
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Scoring system and Delphi method

The generic team scored each disease individually for two parameters: public health impact
and likelihood of occurrence. The public health impact was scored from one point (lowest
impact) to five points (highest impact) by taking into account the following assigned criteria:
morbidity, case- fatality rate, potential of sequelae, the existence of disease-specific treatments,
the potential to provoke outbreaks and potential media interest.

The score for likelihood of occurrence ranged from one point (least likely) to five points (most
likely). The assigned criteria used to score likelihood of occurrence were the incidence,
geographical distribution, seasonal trends, mode of transmission and incubation period.
Likelihood of occurrence was scored by the generic team according to three categories in the
context of the Games: (i) being imported into the Games; (ii) occurring at the Games; and (iii)
being exported from the Games to rest of the EU/EEA. ‘Occurring at the Games’ meant disease
transmission during the Games. The disease expert teams were asked to assess only the
likelihood of occurrence of diseases for two categories only: those occurring at the Games and
being exported from the Games. The disease expert teams received a list of diseases within
their field of expertise, the corresponding data from TESSy and the Threat Tracking Tool, a
summary of threats monitored in the HPA weekly epidemiological reports and the collated
supportive information from the generic expert team. The experts in each disease expert team
discussed the scores to be assigned to each disease. Each team was requested to send one
response per team to the generic team, indicating the attributed score for the public health
impact of each disease within their field of expertise, in the context of the Games at UK and
EU/EEA level.

A qualitative risk matrix was used by the generic team to assign for every disease a public
health risk score of low, medium, high or highest by taking into account the scores for the
public health impact and likelihood of occurrence (Table 1). A table with the scoring results
attributed by the generic expert team and by the disease expert teams was then compiled. When



there was a divergence in the scores of the teams, the scores were revised. A consensus was
achieved according to Delphi method, through discussions between the generic team and each
disease expert team separately.
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Diseases with an overall public health risk score of high or highest, whether for diseases being
imported to the Games, occurring at or being exported from the Games were then included in
the final priority list.
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Results

Selection of diseases for surveillance

A list of 71 infectious diseases (including infectious agents that could be deliberately released)
resulted from the selection of diseases to be included in the prioritisation exercise (Tables 2A
& 2B).
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Scoring system and Delphi method

The scores attributed by the generic expert team and by the disease expert teams differed for
some diseases while it was similar for others (Table 2). The main differences in the scoring
were for food-and waterborne diseases and antimicrobial resistance and healthcare-associated
infections. The likelihood of infections due to food- and waterborne diseases within the UK
was scored higher by the disease expert team. The antimicrobial resistance and healthcare-
associated infections expert team added seven groups of pathogens for surveillance. They
considered that carriage of the more common nosocomial infections was likely, although the
likelihood of infection would be very low in non-hospitalised attendees at the Games. These
included community-acquired and hospital-acquired meticillin-resistant Staphylococcus
aureus, vancomycin-resistant enterococci and extended-spectrum beta-lactamase-producing
Enterobacteriaceae.

(EFEOFnER)

AaF7 Y AT L Delphi £V v K

R IREPIFE T — A EREMFE T — AL D2 a7, OB TR > TR, ftho
PIR CITBERL LTz (3R 3-17, % 3-18)

BROEFRENL, A5 L OUKE M ERE, PrEKmM:, 3 L OBEFRBEEEY T Lz,
BEANOBEYIF L OUKEES MR BIC X 2o rlRetEid, JEEME T — AL o TL 0 &<l
SNFEL,

P SEMHER L OB B O M FE T — A, BHOT-0IZ 7 2O 7 V—7OREIRZ BN L
F L, MoE, L0 BRGSO RE T TS BV B 28, REDAFEL TR
WBINE TR O FREITIER IRV EA S, Zhub i, TR L UOBENEERO A T
U VIR AT RUERE, N a~ A 2 UMEBERE, B I OIEREARY "R_— 57 ~v—F
PEANGNHIE NS EhTnE L,

a v Y AAaTIZHONT

[ 22 M F T — A LR DM FETF — MI(A VD A 2 T H)FHIERIZ OV Tk
L, Iy RARaTEEOT ) LRSS TS,

During consultations, the generic expert team and disease expert teams discussed differences
and found consensus scores. The Delphi method resulted in the inclusion of influenza,
influenza-like illness and diphtheria, which were not considered relevant in the first round, and
also to the modification of the ranking position for some diseases (Table 3).
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Compiling list of surveillance priorities

After the application of the risk matrix and Delphi method, 27 diseases were considered as
priorities for epidemic intelligence activities (Table 3). Food- and waterborne accounted for
eight: Escherichia coli infections, campylobacteriosis, typhoid fever, salmonellosis, shigellosis,
cholera, hepatitis A and viral gastroenteritis (including norovirus, rotavirus and adenovirus).
Zoonoses accounted for four: leptospirosis, rabies, anthrax and arenavirus diseases. Four
airborne diseases were selected: influenza, Legionnaires’ disease, tuberculosis and ‘other acute
respiratory infections’. Four vaccine-preventable diseases were included — meningococcal
disease, measles, pertussis and diphtheria — and three emerging diseases — smallpox, Ebola or
Marburg viruses and severe acute respiratory syndrome (SARS). Infections due to invasive



group A streptococcal infections and invasive pneumococcal disease were considered as a
priority; among sexually transmitted infections, syphilis and HIV infection were included.

Reported events

From all infectious disease signals detected during the Games, 49 SIDEs were selected by
ECDC’s epidemiologic intelligence using the priority list (Table 3) and presented to ECDC’s
‘round table’ (a daily expert meeting for monitoring and assessment of threats within ECDC’s
mandate, identified though epidemic intelligence) as relevant for the Games. Of the 49 SIDEs
selected, 11 were reported to HPA by ECDC.
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The priority list of diseases was given to epidemic intelligence tool developers, who,
considering HPA criteria, ensured that SIDEs keywords were incorporated in different
languages into news aggregator and Internet-trawling software used by the epidemic
intelligence teams at ECDC for threat detection. There is a scientific prerequisite to have a
reliable, transparent and evidence-based method to rely on when setting priorities. To our
knowledge, the combination of a risk matrix and Delphi method has not been used yet
elsewhere to develop a priority list of diseases for monitoring during MGs. Being completed
relatively quickly (one week) with minimal resources (approximately half a working day per



expert), this approach provides a scientific tool for a review of diseases when preparing for a
MQG. Besides its role during these Games, this tool could provide a permanent legacy, as the
protocols can be adapted and the methodology repeated with amendments by ECDC or other
institutions.
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Abstract

Mass gatherings are regarded as potential risks for transmission of infectious diseases, and
might compromise the health system of countries in which they are hosted. The evidence for
increased transmission of infectious diseases at international sporting mass gatherings that
attract many visitors from all over the world is not clear, and the evidence base for public health
surveillance, epidemiology, and response at events such as the Olympics is small. However,
infectious diseases are a recognised risk, and public health planning is, and should remain, a
crucial part of the overall planning of sporting events. In this Series paper, we set out the
planning and the surveillance systems that were used to monitor public health risks during the
London 2012 Olympic and Paralympic Games in the summer of 2012, and draw attention to
the public health issues-infectious diseases and chemical, radiation, and environmental
hazards-that arose. Although the absolute risk of health-protection problems, including
infectious diseases, at sporting mass gatherings is small, the need for reassurance of the
absence of problems is higher than has previously been considered; this could challenge
conventional public health surveillance systems. Recognition of the limitations of health-
surveillance systems needs to be part of the planning for future sporting events.
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Figure 1: Number of events reported in the daily Health Protection Agency situation report, by source
OCC=0Olympics Coordinating Centre. CRCE=Centre for Radiation, Chemical and Environmental Hazards.

3-13 OCC=0Olympics Coordinating Centre. CRCE=Centre for Radiation, Chemical and
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# (Figure 1)
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Figure 2: Types of event reported in the daily Health Protection Agency situation report
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Figure 3: Reported respiratory symptoms by category of person, London 2012 Olympic and Paralympic
Games
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i. "Evaluation of the Health Protection Event-Based Surveillance for the London 2012
Olympic and Paralympic Games."& Y

Introduction & ¥

this study aims to describe the evaluation of EBS, in order to identify lessons and contribute to
the knowledge- and evidence-base for planning of future MG events.

(EFEDFIER)
ZOWMROHIIE, Ly AUERFE L, FRO MG A X b OFHHE D728 O H~— A & GEfl~—
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Methods & ¥V
Methods

The approach to the evaluation of EBS was based broadly on the framework defined by the
Updated guidelines for evaluating public health surveillance systems from the United States
Centers for Disease Control and Prevention (CDC). The evaluation described the system and
processes of EBS (aims and objectives, description, operation of the system staffing,
surveillance data flows) as well as EBS performance (case and outbreak detection, and system
experience). As there is no guidance internationally on evaluating surveillance systems
specifically in a MG context or on evaluating event-based surveillance systems, we focussed
on measuring system attributes particularly important in a MG context and/or in providing
lessons for planning for future MG events — i.e. timeliness, sensitivity, positive predictive
value (PPV), completeness, usefulness, acceptability, simplicity and system stability.

Definitions for an ‘EBS event’ operated at a number of levels. We defined an EBS event as
any event in England related to an infectious agent affecting an individual or a group of
individuals that (i) could have put the health of those participating, visiting or working at the
Games at significant risk; or (ii) was likely to be/had been the subject of media scrutiny that
would harm the perception of the Games; or (iii) may have resulted in widespread public
concern that needed to be addressed.

EBS events were classified as follows:

'new events’ when the event was reported for the first time;

‘update events’ when the event had been previously reported;

‘events of interest” were events reported by Regional Operation Centres (ROCs) to EBS or
those identified on HPZone Dashboard (DB) by the EBS team (HPZone is an electronic public
health case management tool used by all local Health Protection Units (HPUs — since 1 April
2013 Health Protection Teams) in England [1] and DB is an application that provides access
to summary information on HPZone);



“significant events’ were those events reported by EBS to the Olympic Coordination Centre
(OCC) in the daily EBS situation report (SitRep).
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We described EBS events by time, place and source of reporting, and by implicated infectious
agent and number of cases involved.

To gather information for the evaluation, we undertook a mixture of quantitative and
qualitative approaches. EBS, DB, ROC and OCC reports were analysed to assess the
completeness, sensitivity, PPV and timeliness of the EBS system. Definitions for the various
system attributes measured can be seen in Table 1.
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(Table 1)

Table 1. Definition of attributes evaluated for Health Protection Event-Based Surveillance, Regional
Operation Centres and HPZone Dashboard reporting systems, 2 July—12 September 2012

HiFT) Eurosurveillance 7 = 71 bk https://www.eurosurveillance.org/content/10.2807/1560-
7917.ES2014.19.24.20832 £ v 2019 4 11 A 7 HES

® U RXT AFHmIZHOWT
System experience was evaluated via
(1) three different web-based surveys of surveillance system participants and/or stakeholders
between September and December 2012, which included front-line  Olympic focal points in
each HPU and ROC directors; and
(i) semi-structured interviews of OCC directors (n=3) (conducted by a single researcher).
These focussed on assessing the acceptability, simplicity and usefulness of EBS, and on
assessing system costs in terms of staff resources and time.
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The main Games-monitoring period for the HPA extended from 2 July to 23 September 2012,
i.e. from two weeks before the Olympic Village opening (on 16 July) to two weeks after the
finish of the Paralympic Games (on 9 September). EBS activities were conducted on a daily
basis for 69 days between 2 July 2012 and 12 September 2012, apart from 7 to 8 July and 18
to 19 August when national Olympic surveillance activities were on an exception report-basis
only. EBS was co-located with the OCC based in HPA Victoria, London, and was staffed by
a daily duty regional epidemiologist and either a scientist or a public health trainee.
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System description and data flows

EBS reported significant events related to infectious diseases for the Games in England
between July and September 2012 to the OCC. EBS identified events of interest in two ways.

Firstly, on a daily basis, local HPA staff at each local HPU reported events of interest to their
ROC. HPUs used all local intelligence available to identify these events of interest, including
notifications from clinicians, laboratories and reports from institutions, e.g. schools, and
members of the public. The ROCs then emailed a daily report of events of interest to the EBS
team (Box).

Secondly, the EBS team used DB to screen and filter all cases and situations (incidents or
outbreaks) entered on HPZone by HPA staff in England. Information was obtained using DB
in two ways. The application was programmed so that whenever a case or situation was flagged
with an ‘Olympic’ context, an email with relevant information was sent from DB in real time
to the EBS team. Furthermore, the DB was manually screened three times a day using three
queries: all situations reported across England; all cases of particular interest (e.g. anthrax or
poliovirus infection); and all cases or situations that had been flagged by health protection staff
with an Olympic context.

The EBS team screened, filtered, analysed and assessed those events of interest reported by
ROCs and identified on DB. The team then reported those assessed as significant events to the
OCC by emailing an EBS SitRep by 16:00 each day. Those reports not considered significant,
e.g. they were not located near to Olympic areas or were unlikely to impact on people involved
in the Games, were not included. Reports on significant events included essential details about
infectious agent, number of cases involved, severity of illness, control measures in place and



implications for the Games. Overlapping or duplication of reports between the different HPA
members collaborating in the Games’ surveillance was avoided through a daily teleconference
and a preview of the reports by the surveillance teams in Victoria, London, and in the national
surveillance centre in Colindale, London.

The OCC issued a daily public health SitRep by 18:00 each day to a range of stakeholders
including the UK Department of Health and the London Organising Committee of the Olympic
and Paralympic Games including selected information from all HPA Olympic surveillance
streams. The OCC SitRep included a section ‘Outbreaks and Incidents” where EBS reports
(those EBS significant events selected by the OCC) were included.
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Box. Health Protection Event-Based Surveillance (EBS) significant event reporting form by Health
Protection Agency Regional Operation Centres, England, 2 July—12 September 2012
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System performance
- Detection of events -



The largest daily number of events of interest reported to EBS was during and immediately
after the Olympic Games (27 July to 12 August) (Figure 2). There was also an increase in the
number of events of interest reported at the beginning of EBS (early July) and at the end of the
Paralympic Games (29 August to 7 September). Most of the troughs in reporting occurred
during weekends and bank holidays. Only 18 of 147 new events of interest were reported at
weekends and bank holidays, which accounted for 17 of the 69 days of EBS activity.
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Figure 1. Health Protection Event-Based Surveillance (EBS) events of interest by Health Protection
Agency Regional Operation Centres and by new or update events, England, 2 July—12 September 2012

(n=332)

317 2012F7H2H~9A 128, 173V FORRRETHIHEEL 2 —8
FUFMELIEEHFA AR MK OREREFEANARY PA—ZADEH (EBS) 12k (n=

332) (Figure 1)

HiFT) Eurosurveillance 7 = 71 b https://www.eurosurveillance.org/content/10.2807/1560-

7917.ES2014.19.24.20832 X v 2019 4£ 11 A 7 HEUS



XA R FOWNERIZHOWNT

The most commonly reported events of interest were those related to possible food-borne
diseases/pathogens, followed by those related to vaccine-preventable diseases (Table 2). Of
the 147 new events of interest reported to EBS, 112 (76.2%) were related to one case and eight
(5.4%) did not involve a case, e.g. they were related to an exposure. The remaining 27 events
of interest reported (18.4%) were related to a median number of four cases; the maximum
number of cases related to a single event was 520 (a regional measles outbreak) and the
minimum was two cases.
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Figure 2. Health Protection Event-Based Surveillance (EBS) events of interest by day of report, England, 2

July—12 September 2012 (n=332)

318 2012F7A2HMNL9A12BFETODA VISV FOREBADEDLDH 54

BEREARY FR—XDEWR (EBS) 1 X2+ (n=332) (Figure 2)

HiFT) Eurosurveillance ™7 = 71 bk https://www.eurosurveillance.org/content/10.2807/1560-

7917.ES2014.19.24.20832 X v 2019 4£ 11 A 7 HEUS



x 321 2012F7RA2BI59812HEXT, BEREANR MR—XDERF LU
BRESVEVIRBL AL > THRERBERIZE >THRESNZFLLVIARAD F
D7H*h (Table 2)

Table 2. Distribution of new events reported by disease/pathogen by the Health Protection Event-Based
Surveillance and the Health Protection Olympic Coordination Centre, 2 July—12 September 2012
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Figure 3. Sources of Health Protection Event-Based Surveillance (EBS) new events of interest and events
filtering from EBS to final Health Protection Agency Olympic Coordination Centre EBS situation report,
England, 2 July—12 September 2012
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The EBS staff assessed all the EBS events of interest and identified 61 as EBS significant
events, which were then included in the EBS SitRep for reporting to the OCC. These most
commonly related to food poisoning (n=16), Escherichia coli infection (n=7) and chickenpox
(n=7). This represents a mean of less than one EBS significant event reported each day.

During the Games, the OCC included 21 new reports classified as ‘outbreaks or incidents’
within the UK, most commonly related to gastroenteritis (n=9) and chickenpox (n=4).

(EFEOFnER)
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The EBS system had over 90% sensitivity. The only new event reported by the OCC and not
reported by EBS, a regional Legionnaires’ disease outbreak, had been reported by the ROC to
EBS, but was not considered significant by the EBS team. The OCC had been informed about
it by a different HPA reporting system.

(hg)

EBS had a low PPV, i.e. most of what was reported as significant by EBS was not considered
significant by the OCC for inclusion in the final SitRep. This was perhaps not surprising as the
significant event definition used by the team was very wide and the guidance was to report if
unsure, i.e. to focus on a high sensitivity, so that the OCC were kept informed of issues, even
if the OCC did not report these events as part of the final OCC SitRep. Furthermore, this was
the first time this system had been established and there was little time for systematic
refinement of reporting during the Games period.

(h1%)

In conclusion, during the EBS surveillance period, there were no significant events related to
infectious diseases and no major threats were detected. In this context, EBS acted as a reliable,
reassuring, timely, simple and stable national EI tool for the 2012 Games.
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j. "Evaluation of the surveillance system for undiagnosed serious infectious illness (USII) in
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Introduction

Mass gatherings have been described as ‘a stress test for public health’ by the Director General
of World Health Organization (WHO); one of the challenges to public health is the potential
for introduction of emerging infectious diseases due to the international movement of large
numbers of people.

Emerging infections are a particular concern, as they can place a significant burden on public
health and acute medical services within short time periods. A recent example is the Middle
East respiratory syndrome coronavirus (MERS-CoV), which emerged in 2012 in the Arabian
Peninsula. The consecutive importation of MERS-CoV cases to the United Kingdom (UK),
Germany, France, Italy, Greece, the Netherlands, United States (US) and Malaysia required
considerable public health resources with wide public health follow-up of contacts, extensive
virological testing and international risk assessments.



Clinicians are accustomed to recognising and reporting specific diagnoses to public health
surveillance systems. However, identification and reporting of emerging infections is
problematic as these infections may not fit a recognisable clinical presentation and routine
laboratory tests will not positively diagnose such cases. They are therefore less likely to be
captured by traditional public health surveillance systems, instead requiring novel surveillance
systems that aim to detect such cases of undiagnosed serious infectious illness (USII). The
most severe emerging infections are likely to present to clinicians as USII in an acute medical
setting such as intensive care units (ICUs). The ability to detect clusters of USII, related by
common exposures, demographic or clinical characteristics could help to identify the first few
cases of an emerging infection. This is especially important in complex health systems, where
individual cases may be admitted to different hospitals.

To address these difficulties the Health Protection Agency (HPA, now part of Public Health
England) developed a new surveillance system to detect cases and clusters of USII, as part of
public health planning for the London 2012 Olympic and Paralympic Games between 27 July
and 9 September. The structure of this USII surveillance system is based on a sentinel network
of ICUs and has been described in detail previously. A sentinel structure was chosen to develop
a proactive network of ICUs which reported regularly and provided good coverage in the areas
of interest for a limited period related to the London 2012 Games. It was considered that this
would have the potential to detect a proportion of any related cases of an emerging infection.
These ICUs were chosen to provide good coverage in the areas of interest for a limited period
related to the London 2012 Games. More comprehensive coverage would be necessary to
develop an ongoing USII surveillance system for the whole country. The system was initially
piloted in six ICUs for a period of six months starting from January 2011. It was then
progressively expanded between July 2011 and February 2012, to a total of 19 units (including
12 adult units and 7 paediatric units), as part of the preparedness for the London 2012 Games.
All 19 units were enrolled by 27 February 2012. The surveillance system was operational for
18 months from 11 July 2011.

Immediately after the 18 months of operation and until March 2013, the USII surveillance
system was reviewed and evaluated, using the Centers for Disease Control and Prevention
(CDC) guidelines for the evaluation of surveillance systems. The purpose of this report is to
describe the cases reported to the system and to assess this surveillance system for future mass
gatherings, in terms of its sensitivity, acceptability and simplicity to participating clinicians,
positive predictive value (PPV), and timeliness of case reporting.
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Methods

Description of undiagnosed serious infectious illness surveillance

The USII surveillance system operated in 19 adult and paediatric ICUs (PICUs). These units
were approached to participate on the basis of their proximity to games venues in the London
region (13 units, of which eight were adult and five were paediatric units), or their role as major
intensive care centres in the surrounding areas (4 in South East and 2 in East of England).
These units participated on a voluntary basis and represented 48% and 59% of London ICU
and PICU beds, respectively. The hospital represented by the units comprised a mix of large
teaching hospitals and local acute hospitals, each with their own internal medical microbiology
service and their own standard range of investigations. The majority of London 2012 Olympic



and Paralympic Games activities were located in London and the South East regions. The USII
case definition is shown in the Box. The USII diagnosis was made by clinicians in participating
units on the basis of clinical opinion and hospital microbiology results; the precise
microbiology tests used for cases varied between units as each participating hospital had its
own specialist microbiology service which operated independently. One or more lead
clinicians from each participating ICU reported cases primarily through a dedicated online
reporting tool but cases could also be notified by email or telephone. Information was collected
on patient demographics, clinical presentation, travel history (including travel within the UK
and abroad) and other relevant exposures. If no cases were identified, clinicians were asked to
provide a nil report every two weeks (or weekly during the London 2012 Games period).
Participating clinicians were able to update information for reported cases, such as new
alternative diagnoses, via the web-based tool, email or telephone.
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Case definition, surveillance system for undiagnosed serious infectious illness, England, 2011-2013

Cases were divined as any child (aged <= 16 years) or adult admitted to an intensive
care unit with a serious illness suggestive of an infectious process, where the clinical
presentation did not fit with any recognizable clinical picture or there was no
improvement in response to standard therapy and initial laboratory investigations for
infectious agents were negative or did not establish a diagnosis.
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® Evaluation of undiagnosed serious infectious illness surveillance & ¥
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The evaluation involved a number of different approaches:

Retrospective analysis of cases and sensitivity of surveillance system

Data on cases reported during the 18 month period between 11 July 2011 and 10 January 2013,
inclusive, were extracted from the secure web-based tool and added to a password-protected
excel spreadsheet (Microsoft Excel 2007, Microsoft, Redmond, WA) which also contained
data on cases reported by telephone and email. The cases which remained undiagnosed at the
time of the evaluation (i.e. USII cases) were identified. The status of these cases was reviewed
by the surveillance team in conjunction with the reporting clinicians, following the initial
report and also during the evaluation, to ensure that they fulfilled the USII case definition.
Cases were reviewed and described to provide an understanding of the role and function of the
surveillance system.

(L DFER)
LW O EES 2R EYYE Y — A T ADFH

PR, SEISERT I —FREENE L,

E IO )BT & BERRLS AT B DRE
2011 4E7 A 11 H 5 2013451 A 10 HETO 18 A MICHE SN — R4 57— 13,
BT Web R— 2D Y — b S, NAT— RCHRE#EINT BExcel A7 Ly F— b
(Microsoft Excel 2007. Microsoft. Redmond, WA) (ZiBININFE LT-, FBiks A — /L THEIN=
JEFNZRET 27 —# b FENTWE Lz, iHMERFZEZE S TI2ik - 7o iEf] (3725 USIER)
DEFESNE Lz, 2D DIEFIOIREEIX, USIHEFIDOEFHEEFEFIITH -9 L O 12, IIHHRE%S
FORHEIFIC, MEERE S HEE L CTERT—AICko Tl Ea—&hE Lz, BRIV AT L0%
B LR A TR A 72T, F—ANRLEa—BLUOBHINE LT,

®  Acceptability and simplicity & ¥
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This was assessed during site visits and meetings with clinicians at each participating trust by
the authors (GD, BS, HK). Clinicians were asked to complete a short paper-based



questionnaire using a five point Likert scale during these visits. The questionnaire asked about
their understanding of the role of the USII surveillance system, the acceptability of sending a
fortnightly nil report and their willingness to continue reporting USII cases in the future. To
assess simplicity, participants were specifically asked how easy the case definition and the
web-tool were to use. Completed paper questionnaires were double-entered using Epidata
Entry v3.1 (The Epidata Association, Odense Denmark, 2008) and exported to Microsoft Excel
2007 (Microsoft, Redmond, WA) for analysis. The responses to each point of the Likert scale
were summarised as counts in relation to the total number of completed questionnaires.
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Results

Retrospective analysis of cases and sensitivity of the surveillance system

During the evaluation period, 34 cases were reported to USII surveillance by participating units
(Table 1). Of these, 27 were notified online, six by email and one by telephone. A total of 12
cases were subsequently diagnosed and were no longer classified as USII cases, leaving 22
cases that remained USII (20 reported online and two by email) (Table 1 and 2).
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Y—RASVRAVRATLIZHRESNTEH (n=34) (Table 1)

Table 1. Cases reported to the undiagnosed serious infections illness surveillance system, England, 11
July 2011 — 10 January 2013 (n=34)
TABLE 1

Cases reported to the undiagnosed serious infectious
illness surveillance system, England, 11 July 2011-10
January 2013 (n=34)

Excluded
cases
(total=12)
n

USII cases

Characteristics of cases (total=34) (total=22)
n

Age category (range: 4—69 years)
Adult (16 years-old) 19 1
Child (<16 years-old) 3 1
Sex
Male 1 3
Female 11 9
Predominant syndrome
Respiratory 7 2
Presumed sepsis/bacteraemia 5 5
Neurological 4 2
Cardiac 3 o
Haematologic 1 o
Jaundice 1 1
Metabolic 1 1
Not stated 0 1
Possible travel exposures
Travelled outside UK in the
preceding six months l 10 I 2
Outcome
Death 10 5
Discharge from intensive 10 4
care unit
Unknown 2 3

UK: United Kingdom; USII: undiagnosed serious infectious illness.
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Table 2. Initial cases reported to the surveillance system for undiagnosed serious infectious illness, that
were subsequently denotified due to a diagnosis, England, 11 July 2011-10 January 2013 (n=12)
TABLE 2

Initial cases reported to the surveillance system for
undiagnosed serious infectious illness, that were
subsequently denotified due to a diagnosis, England, 11
July 2011-10 January 2013 (n=12)

Histoplasmosis

Invasive aspergillosis
Leptospirosis
Pseudomonas bacteraemia
Pneumococcal sepsis

Idr:ge;t;ius Disseminated tuberculosis
. _ Amp C beta-lactamase producing
Final (n=10) E. coli bacteraemia
diagnoses Staphylococcus bacteraemia
of initial Haemophilus spp. respiratory
USII cases infection

which were
denotified
(n=12)

Enterococcus bacteraemia

Non-infectious
disease/ Immunocompromised

condition Antibody-mediated encephalitis
(n=2)

E. coli: Escherichia coli; USIl: undiagnosed serious infectious
illness.

2011 4E7 H 11 B2 5201341 H 10 HE ToREr - @& (n=12)
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There was no clustering of USII cases by clinical presentation, exposure or demographic
characteristics identified during the evaluation period, including the period of the London 2012
Olympic and Paralympic Games (Figure). The 22 USII cases detected had no association with
the Olympic or Paralympic Games.
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FIGURE

Distribution of undiagnosed serious infectious illness cases, England, 11 July 2011-10 January 2013 (n=22)
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Week 32 in 2011 starts on 8 August. On the X axis label, the period corresponding to the Olympic and Paralympic Games is surrounded by a
square box.

Starting from January 2011, in a period lasting six months, which does not figure on the graph, a pilot sentinel surveillance of undiagnosed
serious infectious illness cases, including six intensive care units (ICUs) was developed. From July 2011, the number of ICUs in the
surveillance was expanded, reaching 19 units in February 2012.
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® Conclusion &£ ¥

Conclusion

Emerging infections pose a constant challenge globally and the USII surveillance model could
also be a useful public health tool in other countries, seeking to identify clusters of USII.
Prospective surveillance within the ICU setting is simple and acceptable to clinicians and
provides a valuable opportunity for the identification of clusters of emerging infections.
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k. "An Observational Study Using English Syndromic Surveillance Data Collected During the
2012 London Olympics - What did Syndromic Surveillance Show and What Can We Learn
for Future Mass-gathering Events?" & b
® Abstract LV
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In preparation for the London 2012 Olympic Games, existing syndromic surveillance systems
operating in England were expanded to include daily general practitioner (GP) out-of-hours
(OOH) contacts and emergency department (ED) attendances at sentinel sites (the GP OOH
and ED syndromic surveillance systems: GPOOHS and EDSSS).

Hypothesis/Problem

The further development of syndromic surveillance systems in time for the London 2012
Olympic Games provided a unique opportunity to investigate the impact of a large mass-
gathering event on public health and health services as monitored in near real-time by
syndromic surveillance of GP OOH contacts and ED attendances. This can, in turn, aid the
planning of future events.

Methods:

The EDSSS and GPOOHS data for London and England from July 13 to August 26,2012, and
a similar period in 2013, were divided into three distinct time periods: pre-Olympic period
(July 13-26, 2012); Olympic period (July 27 to August 12); and post-Olympic period (August
13-26, 2012). Time series of selected syndromic indicators in 2012 and 2013 were plotted,
compared, and risk assessed by members of the Real-time Syndromic Surveillance Team
(ReSST) in Public Health England (PHE). Student's t test was used to test any identified
changes in pattern of attendance.

Results:

Very few differences were found between years or between the weeks which preceded and
followed the Olympics. One significant exception was noted: a statistically significant increase
(P value = .0003) in attendances for "chemicals, poisons, and overdoses, including alcohol"
and "acute alcohol intoxication" were observed in London EDs coinciding with the timing of
the Olympic opening ceremony (9:00 pm July 27, 2012 to 01:00 am July 28, 2012).

Conclusions:

Syndromic surveillance was able to provide near to real-time monitoring and could identify
hourly changes in patterns of presentation during the London 2012 Olympic Games.
Reassurance can be provided to planners of future mass-gathering events that there was no
discernible impact in overall attendances to sentinel EDs or GP OOH services in the host
country. The increase in attendances for alcohol-related causes during the opening ceremony,
however, may provide an opportunity for future public health interventions.
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Syndromic surveillance has a key role in monitoring health conditions relevant to public health
during mass-gathering events, providing decision makers with near to real-time public health
intelligence. The Real-time Syndromic Surveillance Team (ReSST; Birmingham, United
Kingdom) within Public Health England (PHE; London, United Kingdom) operates a suite of
syndromic surveillance systems enabling the early detection of emerging threats to public
health and providing situational awareness as well as reassurance of lack of impact on public
health during or following significant events, such as disease outbreaks or mass gatherings.

In preparation for the 2012 London Olympic Games, the existing PHE suite of syndromic
surveillance systems was expanded to include daily general practitioner (GP) out-of-hours
(OOH) contacts and emergency department (ED) attendances at sentinel sites. These new
systems offered the opportunity to monitor trends in patient contacts with GPs outside of
normal daytime opening hours, as well as the more severe end of the disease spectrum which
would present to EDs. These new systems covering unscheduled health care provision by the
National Health Service (NHS; London and Leeds, United Kingdom) were of importance as
they represented the most likely type of health care to be accessed by a transient population
visiting for the Games.

The Games fortunately were free of major incidents. The predecessor organization of PHE, the



Health Protection Agency (HPA; London, United Kingdom), produced a daily situation report
(SitRep) to both Olympic and Governmental committees responsible for Games-related
organization, which highlighted surveillance items of potential public health significance. The
most commonly used phrase in the SitRep was “nothing of significance to report.”
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Methods

This observational, cross-sectional study used data which were collected prospectively and
statistically analyzed contemporaneously as part of the standard syndromic surveillance carried
out by ReSST.

Setting

The Emergency Department Syndromic Surveillance System (EDSSS) is a sentinel system,
including reporting from individual EDs across England, with particular focus on London. The
General Practitioner Out-of-Hours System (GPOOHS) is able to report on a greater population
due to the nature of GP OOH service provision in England, with individual providers covering
specified geographical areas, rather than a single hospital. The EDSSS and GPOOHS use
secure, automated processes to collect anonymized data from a network of providers on a daily
basis. The information received for each system includes basic (non-identifiable) patient
demographics of age/sex/general geographical location, their clinical diagnosis, severity of
presentation, and the date/time of each patient contact.

(LEEOFIER)
Methods
Z OBIEERIBEITIFZE T, ReSST 23 EME T DARMER RIERRE Y — XA T 20— & LT, AR &
MOFFHNCINEE SN e T — X ZRIRFICEH L E Lz,



Setting

BABHEEREEE S 257 2 (EDSSS) IZERY AT ATHY , oo v FUATEREZ Y TR, (>

7T v REROE % D ED )> 5 DA % & # F $, General Practitioner Out-of-Hours System (GPOOHS)
I%. HED GPOOH H— & A4ZHEDOMEIC L 0 | B—D¥pbi Tt 7 < FEE ORISR ZE 77 N —F 5 8 %

DTN E—=IZEY, FVEZDARZONWTHETHZ LN TEET,

EDSSS & GPOOHS i3, Z&THEMbENZ T uv R &2MH LT, Tuf F—DFxy FU—7 )
LEALSNET =2 2BANELET, £V AT LA TZESNDERICIET, FEfAER 7

HIBRPIN B, BE ORRZEL, EROEREE, 4585 & O ARFOLERNZ FETE ) &
FONAOEDEENET,

Data Sources and Participants

The data used here relate to all ED attendances and GP OOH contacts, from eligible
participating locations from July 13 to August 26,2012, and are divided into three distinct time
periods: pre-Olympic period (July 13-26, 2012); Olympic period (July 27 to August 12); and
post-Olympic period (August 13-26, 2012). Data also were collected from the equivalent time
period during 2013 (July 12 to August 25, 2013), beginning on the same day of the week as
the 2012 time period.

As the EDSSS has continued to expand since summer 2012, departments were eligible for
inclusion in this study only if they had reported continuous daily data during the Olympic
period 2012 and the same period during summer 2013. All GPOOHS data for both time periods
were used, however, the numbers of patient contacts recorded did increase with changes in the
geographical coverage of service providers between years.

Variables

The EDSSS uses a variety of syndromic indicators, based on the diagnosis code entered for
each attendance, including those of an infectious nature (eg, gastroenteritis) as well as others
related to trauma (eg, fractures), environmental (eg, bites and stings), or lifestyle (eg, acute
alcohol intoxication) factors (Table 1). Since not all EDs can report detailed diagnoses (by
using either the WHO International Statistical Classification of Diseases and Related Health
Problems 10th Revision [ICD-10] 9 or the International Health Terminology Standards
Development Organisation SNOMED CT 10 coding systems), a range of indicators is used;
for example, all EDs provide information on the generic indicators such as “chemical or
poisoning” (which includes all admissions due to chemicals, poisons, overdoses, and alcohol)
with a smaller number reporting more detail, such as attendances due to “acute alcohol
intoxication.”
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Table 1: EDSSS Syndromic Indicators Included in this Investigation
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The GPOOHS collects fully anonymized data from GP OOH and unscheduled care service
providers in England. Syndromic indicators, similar to those developed for EDSSS, were
developed using the diagnoses recorded for each patient contact with the GP OOH service
providers (Table 2).
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Table 2: GPOOHS Syndromic Indicators Used in this Investigation
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Descriptive & Statistical Analysis

Anonymized ED and GP OOH data were analyzed according to patient age, sex, and the
reported diagnosis. Time series plots were constructed for each of the syndromic indicators
(Table 1 and Table 2) for England and London separately to identify any unusual trends
between the summer of the 2012 Olympics and the same period the following year.

Overall counts and percentages of attendances and contacts for individual syndromic indicators
during the Olympic Games were compared with a comparable time period in 2013.

The severity of presentations to EDs (as recorded at triage) was assessed using a triage ratio:
the ratio of patients classified as “very urgent” or “urgent” to those classified as “standard” or
“non-urgent.” An increase in triage ratio would signify either an increase in more-severe
presentations or even a decrease in those presenting with less-severe conditions.

“Spikes” (increased attendances) observed during the visual examination of the time series

plots were assessed statistically using the students t-test to compare the spikes with attendances
during the equivalent days of the weeks in July and August 2012 and 2013, to provide P values.
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Results

Participants and Data Summary

Twenty-three English EDs, including six in London, reported to EDSSS on a daily basis during
the period of July 13 to August 26, 2012. The EDSSS is a sentinel system with surveillance
activities based on the numbers of attendances in participating departments; the population
served by EDs often overlaps with other departments and also includes those not resident
locally. The same EDs continued to participate in EDSSS during the following year, though
reported a slightly higher number of attendances (+4.3%) for the time period in 2013 reported
here (Table 3).
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Table 3 Number of EDs Reporting to EDSSS and Total Attendances Recorded, London and England,
Olympic Period 2012 and Comparable Dates 2013

EDs ED Attendances
Year (Dates) 2012 (7113-8/26) 2013 (7112-8/25) 2012 (7/13-8/26) 2013 (7/12-8/25)
London 6 6 55,742 57,213
England 23 23 194,875 203,19

Todkdll D 2018 Prehospital arvd Disssser Meadicne
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during-the-2012-london-olympics-what-did-syndromic-surveillance-show-and-what-can-we-learn-for-future-
massgathering-events/2BFFAA7390824EE5C8269C0170D257CA/core-reader, 2019 4 11 A 7 HE4S

One London ED failed to report to EDSSS on August 24, 2012; this ED was included in this
analysis, as this date fell outside of the core Olympic period (July 27,2012 to August 12, 2012).
The absence of data from this one ED, on a single day, did not account for the lower number



of attendances during 2012 overall.

Forty-five GP OOH and unscheduled care providers in England contributed fully anonymized
data on a daily basis during the 2012 study period, providing coverage in 119 out of 152 former
English Primary Care Trusts (health service administrators). Though the number of providers
fell to 43 during 2013, the number of contacts increased between 2012 and 2013, particularly
in London. This increase was due to changes in the areas served by individual providers,
meaning a larger geographical area was included in 2013 from fewer GP OOH provider
organizations (Table 4). This change could not be controlled for in the analysis carried out.
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Table 4 Number of OOH Providers Reporting to GPOOHS and Total Contacts Recorded, London and

England, Olympic Period 2012 and Comparable Dates 2013
OOH Providers OOH Contacts
Year (Dates) 2012 (7/13-8/26) 2013 (7/12-8/25) 2012 (7113-8/26) 2013 (7/12-8/25)
London 10 9 204,160 243,984
England 45 43 1,121,455 1,352,303
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during-the-2012-london-olympics-what-did-syndromic-surveillance-show-and-what-can-we-learn-for-future-
massgathering-events/2BFFAA7390824EE5C8269C0170D257CA/core-reader, 2019 4 11 A 7 HE4S

Opverall Attendances to EDs and Contacts to GP OOHs

The weekly pattern of daily attendances to EDs was similar during the 2012 Olympic period
to that observed in the pre- and post-Olympic periods in 2012, and similar time periods in 2013,
in both London and England (Figure 1), with attendances peaking on Mondays.
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Figure 1 A. Daily Number of EDSSS Attendances, Summer 2012 and 2013, England. B. Daily Number of
EDSSS Attendances, Summer 2012 and 2013, London (Note: 2013 dates are matched on day of the week
[eg, 7/13/12 equivalent date is 7/12/13]). Abbreviation: EDSSS, Emergency Department Syndromic
Surveillance System.
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Syndromic Indicators

The contemporaneous syndromic surveillance and daily situation reporting did not flag up any
public health impact during the Olympic period, either within London or across England. The
majority of the syndromic indicators included in the study, from both EDSSS and GPOOHS,
showed consistently similar trends during 2012 and 2013, both nationally and in London.



An exception was London EDSSS attendances related to “chemicals and poisons.” This
indicator includes accidental and intentional poisonings/overdoses, as well as acute alcohol
intoxication-related diagnoses. During the first weekend of the 2012 Olympics, London EDs
recorded an increase in attendances with “chemical overdose or poisoning” diagnoses. In those
locations able to distinguish between substance types involved, an increase was observed in
acute alcohol-related attendances over the same weekend (Figure 2).
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Figure 2 A. Daily Percentage of EDSSS Attendances for Chemicals/Poisons-related Diagnoses, London.
B. Daily Percentage of EDSSS Attendances for Acute Alcohol-related Diagnoses, Summer 2012 and 2013,

London
(Note: 2013 dates are matched on day of the week [eg, 7/13/12 equivalent date is 7/12/13]).
Abbreviation: EDSSS, Emergency Department Syndromic Surveillance System.
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Severity of Presentation to Sentinel EDs

The severity of the presentations as recorded at triage and measured by the EDSSS triage ratio
was similar during the pre-Olympic, Olympic, and post-Olympic time periods (Figure 3). This
implies that there was no change in the overall severity of presentations at participating EDs.
There was, however, a notable difference between years, with the daily triage ratios of 2012
consistently lower than those recorded for 2013. Also, the daily triage ratio reported for EDSSS
attendances in London (mean 2012 = 1.22, 2013 =1.49; Figure 3B) was found to be higher
than that for the whole of England (mean 2012 = 0.92, 2013 = 1.01; Figure 3A).
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Figure 3 A. Daily EDSSS Triage Ratios, Summer 2012 and 2013, England. B. Daily EDSSS Triage Ratios,

Summer 2012 and 2013, London
(Note: 2013 dates are matched on day of the week [eg, 7/13/12 equivalent date is 7/12/13])
Abbreviation: EDSSS, Emergency Department Syndromic Surveillance System.
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Conclusion

Conclusion

This study can provide reassurance to those planning future events that during the 2012 London
Olympics, trends in ED attendances and GP OOH contacts were similar to that observed in
2013, despite the Games. One exception is the spike in attendances for alcohol and related
chemical overdoses during the time of the opening ceremony, which may highlight an
opportunity for future public health interventions to modify risky alcohol consumption.
Syndromic surveillance has an important role in providing reassurance of lack of adverse



health impacts of a mass-gathering event, and has demonstrated the capacity to provide near
to real-time monitoring and identify hourly changes in patterns of health care presentations
during mass-gathering events. The need for adequate baseline surveillance data (of at least one
year) prior to the mass-gathering event to support trend analysis also has been highlighted.
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Abstract

Abstract

Syndromic surveillance is a form of surveillance that generates information for public health
action by collecting, analysing and interpreting routine health-related data on symptoms and
clinical signs reported by patients and clinicians rather than being based on microbiologically
or clinically confirmed cases. In England, a suite of national real-time syndromic surveillance
systems (SSS) have been developed over the last 20 years, utilising data from a variety of
health care settings (a telehealth triage system, general practice and emergency departments).
The real-time systems in England have been used for early detection (e.g. seasonal influenza),
for situational awareness (e.g. describing the size and demographics of the impact of a
heatwave) and for reassurance of lack of impact on population health of mass gatherings (e.g.
the London 2012 Olympic and Paralympic Games).We highlight the lessons learnt from
running SSS, for nearly two decades, and propose questions and issues still to be addressed.
We feel that syndromic surveillance is an example of the use of ‘big data’, but contend that the
focus for sustainable and useful systems should be on the added value of such systems and the
importance of people working together to maximise the value for the public health of
syndromic surveillance services.
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Introduction & ¥

Introduction: the practical value of syndromic surveillance

Syndromic surveillance is a form of surveillance that generates information for public health
action by collecting, analysing and interpreting routine health-related data. Most commonly
these data are symptoms and clinical signs reported by patients and clinicians rather than
being based on microbiologically or clinically confirmed cases. When syndromic surveillance
systems (SSS) were first established in the mid-1990s, there was a particular

emphasis on the monitoring of influenza activity and a further impetus because of the potential
utility for the early detection of bioterrorist events in the wake of the terrorist attack in the
USA in September 2001.

In England, a suite of national real-time SSS have been developed incrementally since 1998,
utilising data from a variety of health care settings (a telehealth triage system, general practice
and emergency departments). These systems use descriptive methods and bespoke statistical
modelling to detect a higher consultation/call activity than expected compared with historical
trend data by syndrome and geography. If such increases are assessed to have potential
public health implications, then the syndromic surveillance team alert public health colleagues
in order to take public health action (Box 1).
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Box 1: Overview of the Public Health England syndromic surveillance service
3-24  Public Health England syndromic surveillance service M#t& (Box 1)
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In England, key influenza-related indicators have been developed and SSS are used each winter
for influenza surveillance and, alongside other sources of health intelligence including
microbiological testing, play an important role in describing the onset of activity, spread and
impact of influenza on the population each season. The SSS provide particular value in
describing the impact of influenza on a variety of health care settings and were widely used to
detect and monitor the HIN1(pdm09) pandemic (Box 2). Over the years the systems have been
used to monitor the impact of a wide range of infectious and non-infectious hazards including
seasonal norovirus activity, heatwaves, extreme cold weather, mass gatherings, air pollution
events (Box 2). During the London 2012 Olympic and Paralympic Games, the SSS were used
daily alongside enhanced microbiological and event-based surveillance to detect public health
incidents, and also to particularly provide reassurance about lack of outbreaks across London
and the rest England (Box 2). Over recent years, the English SSS have also been used to
monitor the impact on the population of the introduction of new vaccine programmes, e.g.
rotavirus vaccine for infants in England and the subsequent impact on reducing GP
consultations for gastroenteritis.
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Box 2: Selected examples of the public health use of English syndromic surveillance systems
Weekly GP consultation rate of influenza-like iliness during the early and peak phase of the H1N1(pdm09)
pandemic across England.
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There has been considerable emphasis in the literature on the statistical methodologies and
algorithms used to underpin SSS, with much of this work using synthetic and modelled data.
In addition, there are a number of publications on the detection of discrete events, e.g.
cryptosporidiosis outbreaks. However, little has been published on the practical experience of
establishing and operating such systems, and on how the outputs of SSS can be integrated into
wider public health action and response.

In this review, we aim to highlight the lessons learnt from running SSS, for nearly two decades,
and propose questions and issues still to be addressed. The authors include those who have
commissioned SSS; led the design, implementation and maintenance of the systems; and the
‘end users’ of the outputs including national incident directors, and the opinions are a synthesis
of their experience and views. We focus on lessons learnt from the English systems, but refer
to SSS in other countries where relevant.
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Lessons learnt for syndromic surveillance

Whilst developing and using SSS, we have learnt a number of lessons which may be of value
for those planning for, establishing and maintaining such systems. We have divided these
lessons into those relating to the purpose and aims of SSS, relationships with colleagues and
infrastructure of SSS.
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Lessons: purpose and aims & ¥
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Surveillance has been defined as providing ‘information for action’ and so it is important that
the information produced by SSS is integrated within a public health system, which is able to
take appropriate public health action as a result of the information generated,

Gl

e.g. in Public Health England, the Real-time Syndromic Surveillance Team (ReSST) is part of
the organisation which is able to take national and local public health action if an
outbreak/incident is detected. In this way, SSS do not ‘stand-alone’ as ‘databases’, collecting
data and generating statistical alarms, but rather are an integral part of a managed public health
system.

(1)

We advocate that real-time SSS should be designed and operated to serve multiple public
health objectives and not established for a single disease/discrete mass gathering, as once
established the inherent nature of syndrome-based reporting has wider utility. An increase in
‘difficulty breathing’ in a population may indicate an infection, but may also indicate an air
pollution event — thus the surveillance team need to be linked with a variety of health protection



practitioners to provide intelligence widely.

Often forgotten is the need for reassurance about lack of impact on the public's health of an
event or mass gathering. Such reassurance is frequently required throughout an event and in
real-time for highly publicised events: real-time syndromic surveillance can provide
information that forms a key component of this reassurance. This is valued by those managing
the public health response to the events.
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Lessons: importance of relationships & ¥

Similar to some traditional surveillance systems such as laboratory surveillance, the
relationship between SSS and data providers is crucial to a well-functioning system, and
understanding the nature of this relationship is key.

The syndromic surveillance activity needs to be mutually beneficial for the data provider and
the syndromic surveillance team; the data providers need to be assured about data security and
that the syndromic surveillance team will not compromise the data providers by releasing
interpretation on/raw data without the providers being aware of this. It is possible that one
breach of trust/release of data undermining the data providers could disable a SSS. We feel
this issue of relationships and trust between teams is seldom mentioned in the field of
syndromic surveillance but is fundamental to underpinning sustainable systems.

The links between SSS and public health users of such data are also critical and outputs from



a syndromic system should rarely stand alone.
(1)

In order to provide interpretation of outputs, the syndromic team need to have good ongoing
relationships with disease experts, or those public health colleagues leading an incident.

(h%)

It is important to strike the right balance in the interpretation of SSS outputs, reflecting the
strengths of the immediacy of the signals generated but also the limitations with regards to
actiological specificity.
()

However, an incident director still needs an output from the syndromic surveillance service
which is interpreted by epidemiologists with syndromic surveillance knowledge and working
within a public health context. A line list of multiple statistical alarms for multiple syndromes
will be of little help to a busy incident director, and in the planning for the 2012 Games, this
was emphasised by those leading the public health response and was addressed by the
introduction of a syndromic surveillance risk assessment system.
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Lessons: surveillance system ‘infrastructure’ X ¥
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SSS inevitably vary in the resources that are required/available to run the systems. We have
previously stressed that the focus should be on the public health utility. In order for this to
happen, there should be input from conception of the SSS from those with clinical and public
health/epidemiological and statistical expertise in addition to those with informatics and
information technology expertise. We feel that the value of the integrated whole is greater than
the sum of the parts for those systems encompassing these complementary disciplines.

The provision of health care services across the world differs. In England, health care provision
is via the NHS and is free at the point of delivery. This is fortuitous for syndromic surveillance
in that we are able to work with health service managers to obtain national real-time data (e.g.
NHS 111 data encompass the whole of England). This is additionally helpful for surveillance
as we only need to negotiate with one organisation, even if other stakeholders need to be
consulted, and is a public service that has public health responsibilities in addition to clinical
ones (in contrast with countries with numerous private providers of clinical services).

From experience, once the data governance requirements (including data sharing agreements)
are in place to support ongoing access to syndromic datasets, it is key that nothing additional
is requested from health care data providers; this assures sustainable and resilient systems.

One size, however, does not fit all. SSS in individual countries will depend upon their health
care infrastructure, and long-term systems need to build upon the data resources available.

With ever-increasing data available, there is the tendency to focus on more and more data
analyses and on algorithms as part of the SSS infrastructure.
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Questions and issues still to be tackled in syndromic surveillance & ¥

We have divided these questions/issues into those relating to the purpose and aims of,
relationships with colleagues and infrastructure of SSS.
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Issues still to be tackled: purpose of SSS

There is little literature about the types or characteristics of incidents/outbreaks which cannot
be detected by SSS and the detection limitations. We need to be clearer with public health
colleagues about the detection capabilities and limits of existing SSS.

There needs to be a methodology for the calculation of sensitivity, specificity and positive
predictive value which could be used across different types of SSS in a variety of countries
and for different syndromes and diseases.

We feel there should be an increased clarity with public health users of information from
syndromic systems about the types of condition which are amenable for monitoring/detection
via syndromic surveillance. One important aspect to consider is the specificity and sensitivity
of the clinical syndrome being reported for the specific disease that one may wish to draw
conclusions for.

Work exploring practical forecasting using conditions monitored by SSS is still in its infancy.
Yet if SSS are shown to be of value in forecasting, the real-time nature of SSS could make
such short-term predictions of great value for those managing surges in, and seasonal pressures
across, health care services, e.g. in preparing the health and care services for upsurges of
influenza-like illness or viral gastroenteritis.
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Issues still to be tackled: importance of relationships

The English SSS are based upon data which are not mandated, and under clear governance
arrangements (between those running the syndromic systems and those providing the health
care usage data) that the data are to be used for public health purposes only. Those running
SSS are often asked for the ‘raw data’ by a variety of organisations, e.g. academia, health care
providers, media, etc. There is thus a balance between the drive for data openness and sharing,
with data providers who may not be willing to provide the data for SSS if they then have no
control over the subsequent use and interpretation, and their data are simply ‘posted’ by those
running SSS. This balance and agreement about subsequent data sharing, if handled incorrectly,
could undermine systems, and thus needs to be clearly agreed and constantly reviewed.
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Issues still to be tackled: surveillance system ‘infrastructure’

There is also little consensus on how to combine multiple data streams to get the maximum
intelligence from a number of different data sources (e.g. ambulance dispatch data and out of
hours general practice consultations) and across multiple syndromes (e.g. can cough in one
system be usefully combined with fever from another).
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Summary

Real-time syndromic surveillance is not new and now forms a component of the surveillance
for communicable and environmental diseases, and for situations that have the potential to
impact adversely on the public's health, in many countries. SSS is however still in its infancy
compared with traditional surveillance methods. It is still evolving and we have much to learn
about where SSS adds value and where it does not. Most literature in this area is about data,
algorithms and potential detection capabilities (often using synthetic data). We now need to
move on to defining the public health needs for SSS and designing systems to best meet those
needs. We feel that SSS is a good example of the use of large datasets, but contend that the
focus for sustainable and useful systems should primarily be on the added value of such
systems and the importance of people working together to maximise the value for the public
health of syndromic surveillance services.
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m. "Microbiological aspects of public health planning and preparedness for the 2012 Olympic
Games."& Y

® Abstract

Although communicable diseases have hitherto played a small part in illness associated with



Olympic Games, an outbreak of infection in a national team, Games venue or visiting
spectators has the potential to disrupt a global sporting event and distract from the international
celebration of athletic excellence. Preparation for hosting the Olympic Games includes
implementation of early warning systems for detecting emerging infection problems. Ensuring
capability for rapid microbiological diagnoses to inform situational risk assessments underpins
the ability to dispel rumours. These are a prelude to control measures to minimize impact of
any outbreak of infectious disease at a time of intense public scrutiny. Complex
multidisciplinary teamwork combined with laboratory technical innovation and efficient
information flows underlie the Health Protection Agency's preparation for the London 2012
Olympic and Paralympic Games. These will deliver durable legacies for clinical and public
health microbiology, outbreak investigation and control in the coming years.
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MICROBIOLOGY AND INFECTIOUS DISEASE RISKS ASSOCIATED WITH THE
OLYMPIC GAMES

A key preparedness and response aspect during the London 2012 Olympic and Paralympic
Games for which the HPA has lead responsibility is delivery of public health information, risk
assessment, diagnostic testing and disease control measures based on specialist and reference
microbiology testing. This paper details the planning and preparation undertaken within the
HPA Microbiological Services prior to the Olympic Games to enable it to discharge these
responsibilities.
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Foodborne and waterborne infections

Despite robust hygiene standards in many industrialized countries, contaminated food, water
and the environment (e.g. mass production of food and a ‘just-in-time’ food chain distribution
system) have the potential to cause explosive and extensive outbreaks of gastrointestinal
diseases. Examples include a large outbreak of shigellosis after a music festival attended by
more than 3000 women in Michigan in 1988 caused by the lack of food handling hygiene;
Campylobacter infection at a festival attended by more than 70 000 people in the UK in 1992
caused by drinking unpasteurized milk; and verocytotoxin-producing Escherichia coli (VTEC)
0157 outbreak at the Glastonbury Festival, Somerset, UK caused by cattle faeces
contaminating mud.

Freshwater sports carry a unique threat of leptospirosis in participants, e.g. among triathlon
athletes in Germany and the USA, and following whitewater rafting in Malaysian Borneo, with
competitions that take place in sea water or treated artificial water sources being an unlikely
source of leptospirosis. Legionellosis may present as outbreaks during mass gatherings and
prevention requires specific input from environmental engineers and inspectors who carry out
regular inspection of water systems in hotels, hostels and other forms of accommodation.
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Respiratory infections and airborne transmission

Unusual mixing patterns and high density of individuals during mass gatherings creates
opportunities for efficient seeding of respiratory infections from single infected hosts. This
may result in diseases primarily affecting the respiratory tract such as influenza or clusters of
systemic diseases such as measles, mumps, and meningococcal infection in susceptible,
unvaccinated groups [13] where infection has occurred as a result of respiratory transmission.
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Unusual situations

Recently Panton—Valentine leucocidin (PVL) positive Staphylococcus aureus (methicillin
sensitive or resistant) causing severe skin and soft tissue infections has been reported in close
contact sports participants in, e.g. wrestling, American football, rugby and judo. Risk factors
include compromised skin integrity, skin-to-skin contact, and sharing of contaminated items
such as towels [20]. Nevertheless, the risk for such infections among competing athletes
appears low and it is likely that such cases would be managed by sports team medical staff and
go unreported.

The dissipation of rumours is another important function of a world-class public health
surveillance system designed for mass gatherings. Having communication systems in place to
provide accurate laboratory results which inform public health risk assessment and assurance
to the public through mass media is a key expected output.
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Preparing for London 2012

As mentioned above, the HPA has strengthened its event-based surveillance capabilities,
including enhancement of existing systems and setting up of new systems. Laboratory
reporting of infectious diseases is one of the key components of surveillance. Reports
generated through NHS and HPA frontline laboratories will feed into the national surveillance
system of the HPA, through which they will inform an ongoing risk assessment and situation
report. HPA laboratories are therefore required to detect infections by a lower threshold for
testing and improved turnaround time using state-of-the-art newly developed robust diagnostic
systems and coordinate the laboratory response where applicable.
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INFECTIOUS DISEASE/MICROBIOLOGICAL ASPECTS OF PLANNING AND
PREPAREDNESS
Diagnostic capability

Risk management to deliver a rapid and robust response to any incidents must take into account
the increased public health risk from temporary increases in population density and unusual
mixing patterns together with specific identifiable risks such as foodborne disease associated
with food-handling and mass-catering operations. The communicable disease threats identified
are summarized in Table 1 and Fig. 1.
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Fig. 1 [colour online]. Key infection risks for the London 2012 Games.
B 326 [#2F42h5—] AV RV 2012 FRLROFELREEY XY (Fig. 1)
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Table 1. Communicable disease threat assessment for microbiological preparedness for the 2012 Olympic
Games
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Diagnostic pathways

Although most clinicians will be aware of the likely spectrum of diseases in the context of the
Olympics, explicit robust diagnostic pathways are vital to ensure that any microbiological
samples are speedily analysed to facilitate early public health action. Clinical diagnostic
algorithms have been produced for various syndromic presentations of diseases with public
health significance, developed in consultation with epidemiological and laboratory scientists
and clinicians. The scope of the algorithms was determined by consideration of likely clinical
presentations of affected athletes and spectators following mass-gathering exposure, and the
potential for unvaccinated visitors contracting communicable disease. Likely common
scenarios include clusters of ‘rash illness’, isolated suspected meningococcal disease,
respiratory tract infections, undiagnosed serious illness, water-related infections and diarrhoea
and vomiting outbreaks. Online resources will help clinicians and microbiologists.
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Molecular assay development and implementation

The summer months are typically the peak period for Salmonella and VTEC infections and
outbreaks in the UK. The possibility of norovirus transmission through food or food handlers
remains a potential concern, due to imported infection from the Southern Hemisphere where it
typically peaks at this time of year. While foodborne infections are likely to cause only limited
number of infections, due to the high number of food vendors and their geographical spread,
the HPA will support epidemiological investigations of all foodborne illness related to the
Games.

Key disease syndromes of public health importance, where more rapid diagnosis could alter
clinical and public health management of individuals linked to Olympic events or venues have
been identified. These include bacterial, viral and parasitic gastrointestinal infections, and
acute leptospirosis illness.

New real-time PCR-based assays have been developed and evaluated to address specific
diagnostic gaps and improve the time for detection of infectious aetiology. The bacterial, viral
and parasitic targets are given in Table 2.

Notably, quality assurance of these new assays includes internal amplification controls
[phocine distemper virus and E. coli gfp (green fluorescent protein)]. For rapid detection in
environmental samples a similar range of real-time PCR assays is available in the HPA food,
water and environmental microbiology laboratories. Viral PCRs [influenza A(HIN1) 2009,
other influenza A, influenza B, RSV, adenovirus, parainfluenza virus, rhinovirus, human
metapneumovirus] will also be available during Games time together with normal routine
microbiological services.

The application of molecular tests is intended to reduce the time required to achieve definitive
diagnosis, thus enhancing the capability to provide an early intervention.
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Table 2. Microorganisms and genetic targets of new gastrointestinal multiplex assay
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Training and exercises

A series of national and local exercises have taken place at regular intervals since autumn 2011
to provide assurance of high level command and control arrangements, cross-governmental
communication, and the ability to respond to simultaneous incidents of escalating severity.
These have been supplemented by more local exercises designed to test understanding of



responsibilities for health protection support and advice, including the effectiveness, resilience
and decision-making capability of Games time operating structures and processes.

To test decision making and technical resilience, front-line HPA clinical as well as HPA food,
water and environmental microbiology laboratories have participated in real-time laboratory
exercises using public health scenarios and simulated samples containing live organisms. This
allows assessment of responses to public health scenarios, quality of microbiological output,
turnaround time, public health advice provision, referral to reference laboratories and
communication with the Olympic reporting structure and surveillance systems, well in advance
of Games time. Scenarios used were those considered possible threats during the Games, such
as a new influenza subtype, PVL-positive Staphylococcus aureus outbreak, gastrointestinal
infection outbreaks (e.g. VTEC and Salmonella) and imported diseases in visitors. The ability
to deploy specialized sampling kits for clinical, food and water testing was also tested,
providing valuable lessons in logistics. Such scenario-based exercises have led to
improvements in the reporting systems, better understanding of risk assessment and
communication requirements during the Games.
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Ensuring a fit-for-purpose public health microbiology service to support the hosting of the
London 2012 Olympic and Paralympic Games, in one of the most densely populated cities in
the world, is a complex planning task. Key requirements are early warning capability for
detection of communicable diseases with potential to disrupt the Games [23], scalable
laboratory testing capability in the face of an escalating infection outbreak, coordination and
analysis of microbiological information coming from multiple different sources, and expert
risk assessment to inform wider public health responses. Delivering these requirements has
involved multidisciplinary team working, identification of gaps in current service provision
and opportunities for improving and enhancing routine diagnosis, especially for



gastrointestinal pathogens and robust arrangements for information sharing. Rigorous scenario
and exercise testing have allowed incremental improvements in operational laboratory service
delivery following implementation of new testing and reporting arrangements, providing the
foundations for an improved public health microbiology service delivery as a durable NHS
legacy for the population of England.
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“Health impact assessment of the 2012 London Olympic transport plans.” & Y

This report assesses the Transport Plan and Environmental Statement using epidemiological
criteria20,30 and the transport and health policies described above.
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Table 3 Health issues for transport, environment and health in London: baseline and planned post-

Table 3

Olympics positions

Health issues for transport, environment and health in London: baseline and planned post-Olympics

positions

Health issue

Air pollution affects
respiratory health. Some air
pollution limits regulated by
WHO concern industrial
settings. In free air, Nitrogen
oxides (NOx) pollution can
exacerbate existing
respiratory disease, and
increase GP and hospital
attendances. Small particles
(PMy,), differently, have

long-term effects, such as
contributing to bronchitis,
and cause around 2000
premature deaths each year
in London.

Noise at high levels (mostly
industrial settings) can
damage hearing. Traffic
noise is an important cause
of annoyance. There are
possible links to increased
blood pressure, and
therefore heart disease, but
this is not yet established. In
children, aircraft noise has
been shown to be related to
concentration at school,
and academic
performance.

Baseline

Annual mean NOx level at
London roadsides was 72
ug/m3 in January 2007
compared with the Air
Quality Standard upper
objective 40 ug/mB.
Measures of kerbside air
particulates in London
exceeded EU upperon 46
days in January 2007 (EU
limit value 35 days).

In 2003, 46% of Londoners
surveyed by MORI
considered noise a
problem (13% a major
problem); and 24% put
noise among top
priorities for improving
London’s environment.
‘The Mayor wishes to
promote exemplary
monitored noise
reduction projects in each
part of London. ‘It is vital
that attention is not
distracted from the need
for continued reductions
at source.

Planned

The Environmental statement uses
standard air modelling techniques,
making comparisons between
modelled and observed. In general,
NOx levels were all above the UK
limits, while PM;4s were below.

There was very little change as a
result of the scheme. However, there
are inaccuracies in the modelling.
For example, in Mile End Road,
measured NOx was 58 ug/mg, while
modelled it was 49 ug/mg. These are
much larger differences than the
‘effects’ of the Games schemes that
have been modelled.

Much of the new road network of the
Olympic Park area at 2021 will
continue to have noise levels above
the recommended upper limit. No
noise reduction projects are
proposed for existing roads.



Energy use in relation to
climate change is a primary
concern for sustainability.
The health consequences of
climate change, including
droughts, flooding,
migration and warfare, will
be greater in the equatorial
poorer countries, but
diseases such as malaria
will be a hazard for Europe.

Road injuries are caused by
vehicle drivers, but the
majority of injured are
pedestrians, passengers
and cyclists. Rail and train
transport have much fewer
injuries per journey.

Physical exercise at
adequate levels will reduce
diseases including heart
disease and diabetes. Other
benefits to health from
exercise include mental
health, promoting stronger
bones (preventing
osteoporosis and fractures)
and—through reducing
obesity—contributing to
reduced incidence of
cancer.

Under present trends,
London’s carbon
emissions will increase
from 44 million tonnes a
year to 51 million by 2025.
A quarter of London’s
direct CO, emissions are

from transport.

In 2006, there were 231
people killed on roads in
London, 3715 people
seriously injured and 25
864 slightly injured.

In London in 2006, 42%
men and 29% women
participated in 30 min or
more of moderate or
vigorous activity on at
least 5 days a week (i.e.
sufficient to contribute
cardiovascular
protection). Rates are
highest at age 16-24, and
lowest for people age =265
years.

Direct CO, emissions from transport

within the modelled area predicted
to rise from 122 000 tonnes per year
in 2006 to 134 000 tonnes in 2021.
Although proportionately small, will
nevertheless contribute to global
warming.

No contribution to transport injury
reduction is demonstrated by the
Olympic Transport Assessment. The
increased traffic flows by 2021 could
proportionately increase deaths and
injuries.

Support is given in the Transport
Assessment for walking and cycling,
but no predictions of changed rates.
No benefit is presented.
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Improvements in public transport in anticipation of the Games can have longer term benefits

to the local population, including better experience in their journeys (less crowding, more




frequency of services) and also increased access to facilities which may be health-beneficial,
such as sports facilities, health services and potentially also educational and employment
opportunities.
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b. "Evaluation of food provision and nutrition support at the London 2012 Olympic Games:
the opinion of sports nutrition experts." & Y
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Abstract

The aim of this study was to evaluate the food provision and nutrition support at the London
2012 Olympic (OG) and Paralympic Games (PG) from the perspective of sports nutrition
experts attending the event. Participants (n = 15) were asked to complete an online survey and
rate on a Likert scale menu qualities, food safety, sustainability practices, nutrition labeling,
and provision for cultural needs, dietary regimes and specific situations. Open-ended responses
were incorporated to explore expert opinion and areas for improvement. Participants rated their
overall experience of the food provision as 7.6 out of 10 (range 5 to 10), with the majority (n
= 11) rating it greater than 7. The variety, accessibility, presentation, temperature, and
freshness of menu items rated as average to good. A below average rating was received for
recovery food and beverages, provision of food for traveling to other venues, taking suitable
snacks out of the dining hall and provision of food at other venues. However, the variety and
accessibility of choices for Ramadan, and provision of post-competition food were rated highly.
A number of comments were received about the lack of gluten free and lower energy/fat items.



The inclusion of allergens on nutrition labeling was considered more important than nutrient
content. While dietetic review of the menu in advance of the OG and PG is clearly a valuable
process that has resulted in improvements in the food supply, there are still areas that need to
be addressed that are currently not implemented during the event.
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b. "The London 2012 Summer Olympic Games: an analysis of usage of the Olympic Village
'Polyclinic' by competing athletes." & t)

A SCRR

This paper aims to summarise the utilisation of resources within the clinic as well as comment
more generally on patterns of usage by differentnations. In presenting data on only those
competing, it will provide a novel insight into the health-seeking behaviours of a diverse
population of elite athletes. The scale of the facility is detailed as well as the equipment and
personnel needed to service such a large event involving worldwide participants from varied



domestic healthcare systems.
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METHODS

The Polyclinic was situated within the Athletes’ village in Stratford, East London and was in
proximity to the main Olympic Park. It functioned as a small hospital and was arranged over
five fully integrated floors. In the basement a small pool, zerogravity treadmills and massage
tables provided rehabilitation and recovery facilities. The ground floor was the administrative
centre with a reception, pharmacy and offices. There was also an acute care department
including three beds for overnight admission. The first floor was the main treatment hub and
included consultation rooms (sports medicine, general medicine, therapeutic radiology), a
physiotherapy department and a research centre.

The second floor was used for sports medicine and podiatry, and the top floor contained large
dental and optometry departments as well as meeting rooms. The Polyclinic was staffed
entirely by volunteers and included general physicians, sports medicine doctors, dentists,
ophthalmologists, optometrists, physiotherapists, podiatrists and sports massage therapists.
Other services included a dispensing pharmacy and fully functioning radiology department
staffed by musculoskeletal radiologists. In addition, specialists could be called upon to visit
athletes in the Polyclinic, and there was ready access to extensive services in the nearby
Homerton and Royal London hospital
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All medical encounters were entered into a specially designed database (Atos IT Services
Limited, London, UK), which was available to all staff working in the Polyclinic. The data
inputted included general athlete demographic information, history of presenting complaint,
past medical conditions, examination findings and investigations requested. The pharmacy and
medical departments both used the same system and therefore allowed for accurate continuity
of care and confidential data collation. The database was password protected and any
paperwork containing athlete information (requests or results) was destroyed after the Games
to ensure that confidentiality was maintained.

Comprehensive blood analysis services were provided at the Polyclinic throughout the Games
period. This testing was separate from the doping blood analysis, which was performed
independently by the World Anti-Doping Agency in a separate facility. The pharmacy
department was only able to dispense medication prescribed by a doctor within the Polyclinic.
Private prescriptions from outside were not dispensed. It was stocked with a wide range of
drugs in line with current antidoping policy.
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The radiology department was equipped with 1.5 and 3 Tesla wide bore MRI scanners,
Discovery 750 HD 64 slice CT scanner, 2 Logic E9 ultrasound units and an XR656 wireless
digital x-ray system. Integrated radiology information system (RIS) and Picture Archiving and
Communication System were set up with facilities for voice recognition to generate and store
dictated reports. Referrals for radiological investigations were accepted directly from both
team doctors and LOCOG doctors based at the polyclinic and at the event venues. Radiology
requests were entered into the RIS system and this dataset was used to obtain imaging statistics.
Experienced musculoskeletal (MSK) radiologists reported all radiological investigations apart
from general ultrasound examinations that were carried out by trained sonographers.
Interventional procedures were performed both under CT and ultrasound guidance by MSK
radiologists. During the Games, the majority of investigations were performed on athletes,
followed by team officials and then the work force. Athletes still competing were given
preference over athletes who had finished their events. Requests for MRI and ultrasound were
still being received on the closing day of the Polyclinic.

Data were exported from Atos and RIS for the time frame 28July—12 August 2012, both days
inclusive. Although the football competition started prior to this date, the opening ceremony



was held on 27 July and the first full day of the competition started on 28 July. We defined
‘Polyclinic encounters’ as any accredited athlete seeking medical attention for injuries and
illnesses sustained in both competition and training during the London Olympic Games. This
included all medical consultations, pharmacy, pathology and radiology
investigations/procedures.

Non-athletes such as coaches, officials and other NOC staff seeking medical attention were
excluded from the analysis. Encounters taking place in any medical facility other than the
Polyclinic, including in the field of play venues, were excluded as this work relates only to
usage of the Polyclinic.

Data analysis and correction for duplicate data were per-formed using Excel, version Mac OS
X (Microsoft, Redmond, Washington). Countries have been grouped into their respective
continent based on the United Nations Statistics Division classi-fication.10The proportion of
attendances for individual athletes was calculated by dividing the number of individuals who
were seen in the polyclinic by the total number of individual attendances. We present radiology
data with means and SD.
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RESULTS Usage of polyclinic departments Medical consultations General Medical
consultations included interactions with any of the healthcare specialists, that is, general



physicians, sports medicine doctors, dentists, ophthalmologists, optometrists, physiotherapists,
podiatrists and sports massage therapists. In total, 2105medical consultations took place over
the 16-day period. These data are summarised in figure 1 and illustrate a peak attendance
around days 9 and 10 of the competition when over 250 consultations took place each day
(mean 201 daily consultations).Musculoskeletal (52% of all encounters) and dental care (30%)
were the most common categories under which encounters were logged. Consultations covered
a wide range of medical specialties and were not limited to only exercise-related complaints
(table 1). Musculoskeletal encounters. The subdivision of complaints within the category is
illustrated in table 2. On a review of the clinical records, the 31% who were logged as involving
‘multiple locations’ most commonly related to athletes seeking physiotherapy or sports
massage with multiple muscle tension points. Radiology A wide range of diagnostic
investigations and imaging-guided interventional procedures were performed on athletes
during the games (figure 2), with MRI constituting the greatest component of daily workload
(mean 34, SD 9).

MRI showed a generally upward trend, peaking on day 9, with 50 MRIs before steadily
declining to 25 MRIs on day 16. Diagnostic ultrasound speaked on the 10th day with 18
examinations, before coming down to 8 examinations on day 16.

Compared with MRI and ultrasound, the number of plain x-rays performed had a slightly
delayed peak, on day 13 with 24 examinations. A total of 36diagnostic CT scans were
performed.

In contrast to the trends observed for MRI, ultrasound and plain films, the demand for
interventional procedures was steady throughout the Games.

Imaging-guided interventional procedures on peripheral extremities such as corticosteroid and
local an aesthetic injections for indications such as tenosynovitis and bursitis were performed
under ultrasound guidance. Spinal interventions, for example, selective nerve root blocks, facet
joint and epidural injections were performed under CT fluoroscopy. The maximum number of
interventional procedures in a day was 6 on days 1 and 7 (figure 2).

Although diagnostic CT was a less utilised resource, the use of CT fluoroscopy for spinal
interventional procedures and in evaluating possible bony stress fractures was thought to be
invaluable. In this application, CT fluoroscopy had a major influence on future participation
and performance outcome during the competition.
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Table 2 Summary of musculoskeletal encounters seen in the Polyclinic during the Games period
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Pathology and pharmacy

A total of 290 pathology tests were performed. These were performed at a steady rate
throughout the Games with an average of 19 pathology tests performed daily (figure 3). In total,
930 prescriptions were dispensed with a mean of 62 prescriptions each day. In a similar pattern
to the peak in demand for other services, a rise in prescriptions was seen on day 10 when 122
prescriptions were processed
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Distribution of encounters by continent Over the 16-day period under scrutiny, there was a
total of 3220 encounters within the Polyclinic (Table 3). This table com-bines usage of all
services within the facility such as medical consultations, radiology/pathology investigations
and prescriptions dispensed. Each encounter has been further analysed to establish the
continent of origin of the athlete. The greatest proportion of total encounters was from athletes
competing for African nations (28%) followed by athletes from America (26%). Once
corrected for duplicate encounters from the same athlete, Africa had the highest proportion of
athletes seen at the Polyclinic (44%), and Europe the least (9%).
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DISCUSSION

This work highlights the broad range of diagnostic and therapeutic services available to athletes
during the London 20120lympic Games. Peak usage of many of the facilities was seen around
days 9 and 10 of the competition (5 and 6 August2012). This is when there was the greatest
number of eventfinals occurringlland the athletes’ village was at its busiest.

(EFEOFER)
ZOERIZ, 2012 FEr Y RUA U By 28T A Y — RAFIHTE 22 L OVEEOIE AW
P —EZEBFALTNET, Z<OMROE—7FEHRIL, HEO9IHBAEL 10HE (201248 A
S5HE6H) ICABNE L, ZiUE, A XV 77 AT ANRERLELSFEEL, T AU — FOFMN
Rbit Lotz &TY,

v O FRIIE, KEDDOZZ N B R THY , TOMIZE 072 OFEIE Tl X
VIRELE HEEE L T2 &, MRIOFEEDNIEFICKE oz 2 b, HRDFE
FENRKENSTZZ EENTH I N TN D,

As expected, most consultations were musculoskeletal in origin but a sizeable proportion also
related to dental and ophthalmic complaints. The demand for MRI was significant, reflecting
the fact that this resource is considered not as freely available otherwise as it is during Games
time. Pathology investigations were performed steadily throughout the period of competition,
but the demand for pharmacy services did spike considerably. It is interesting to note from the
continent subanalysis that the greatest proportion of attendances was from athletes from
African nations. This was for the gross number of overall attendances and also when corrected
for multiple attendances by individual athletes. It is also interesting that although Oceania
provided the smallest proportion of overall attendances (7%), this constituted the second
largest fraction of visits by individual team members (30%). This reflects the fact that Oceania
fielded the smallest number of athletes (670); therefore, individual attendances would
constitute a greater proportion of the small Oceania cohort.
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Athletes were able to self-present to the Polyclinic and wouldoften be accompanied by their
NOC’s medical or administrativestaff. On arriving at the Polyclinic, they were quickly triaged
tothe appropriate department and rarely had a significant delay inbeing seen. Staffing levels
appeared to meet the demands effect-ively; however, minimal waiting time was seen for some
of thebusier services such as physiotherapy, sports massage and radi-ology. Despite being
serviced entirely by volunteers, staff hadundergone a comprehensive recruitment and selection
processinvolving an induction and orientation to the building andworking environment prior
to the start of the Games.
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a. “Preparing for infectious disease threats at mass gatherings: the case of the Vancouver
2010 Olympic Winter Games.” & Y

Key points (Z-2U T

v' Mass gatherings are common events with the potential to locally amplify and
subsequently disseminate infectious disease threats around the world.

v Current efforts to prepare for infectious disease threats at mass gatherings focus primarily
on interventions at the sites of such gatherings.

v" Real-time integration of Web-based infectious disease surveillance with knowledge of
worldwide patterns of commercial air traffic could significantly enhance global
situational awareness of infectious disease threats.
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Current efforts to prepare for infectious disease threats at mass gatherings are generally led by
the host country, often in collaboration with international public health agencies. Such efforts

employ strategies that are directed, for the most part, at the site of the gathering. These may

include enhanced surveillance, infection control measures to minimize the transmission of

disease and ensuring the availability of resources to enable rapid response to an epidemic,

should one arise.



However, these efforts do not typically take into account a broader understanding of the
populations attending the mass gathering and the risks associated with infectious disease
threats at their points of departure. We propose a conceptual model that could complement
existing preparedness efforts by expanding the geographic perspective of public health
surveillance worldwide at a time when large numbers of people from around the globe are
travelling to attend a mass gathering.

Using this model would provide public health experts with the opportunity to identify and deal
with an infectious disease threat at its source and, failing that, at the site of the mass gathering.
This approach could potentially prevent importation of infection by persons travelling to the
site of the mass gathering and/or exportation of infection as attendees at the gathering return
home.

Recent innovations in public health surveillance, such as the Canadian-based Global Public
Health Intelligence Network, permit realtime global situational awareness (by leveraging
media reports on the Internet) that typically outperforms traditional surveillance efforts and
that exists outside politically influenced communication channels.

By integrating knowledge of worldwide patterns of commercial air traffic with global
surveillance of infectious diseases via Web-based intelligence-gathering tools, the conceptual
model presented here seeks to identify locations in the world from where large numbers of
people are expected to travel to attend a mass gathering and where infectious disease threats
of public health significance are reported.

This integrated knowledge could be used to notify officials at the site of the gathering of an
emerging international threat and could foster a culture of greater international cooperation by
motivating cities and countries that share common risks of infectious disease threats to work
collaboratively. Herein, we apply our conceptual model to the Vancouver 2010 Olympic and
Paralympic Winter Games.
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Developing the model

Global air travel

The BIO.DIASPORA Project is a multidisciplinary collaboration that is dedicated to studying
the mobility of the world’s population and its implications for global health, security and
prosperity (www.biodiaspora.com).

A core objective of this project is to understand the global interconnectedness and
interdependence that are facilitated by the worldwide airline transportation network.

To accomplish this, city-level analyses are performed using commercial air traffic data from
more than 3500 airports, nearly 700 airlines and over two billion passenger trips every year.
For passenger trips, information on the complete flight itineraries of travellers, including their
connecting flights, is analyzed. However, these data do not include information about the
characteristics of individual passengers or about their ground travel.

In the case of the 2010 Olympic Winter Games, we first analyzed worldwide air traffic patterns
for February 2007 and 2008 to predict the leading origins of passengers who would be
travelling to Vancouver in February 2010 (we did not have access to data for February 2009).
We found a high degree of consistency between 2007 and 2008 in the global origins and
volumes of passengers travelling into Vancouver.

In February 2008, international passengers travelled to Vancouver from more than 800 cities
worldwide; however, nearly two-thirds of them originated from just 25 cities. For the current
analysis, we concentrated infectious disease surveillance in those 25 cities.
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Next, we performed analyses to estimate the size of any potential surge in international air
traffic that might coincide with the Olympic Winter Games in Vancouver.

To accomplish this, we analyzed historical trends in international air traffic over the past
decade, focusing on the Olympic Winter Games held in Torino, Italy, in February 2006.

We did not use results from our analysis of the 2002 Olympic Winter Games in Salt Lake City,
USA, as this event took place shortly after the Sept. 11, 2001, terrorist attacks in the United
States and was thought to be poorly representative of the Olympic Games in Vancouver.

To estimate the size of the surge, we performed time series analysis using an autoregressive
integrated moving-average model.

We estimated surges in international passenger traffic above expected seasonal levels for
Torino and three of its neighbouring cities: 29.7% in Torino, 9.3% in Genoa, 6.1% in Bologna
and 4.0% in Milan.

Together, these surges represented nearly 120 000 passenger trips.

If a surge of similar size were experienced in Vancouver, it would account for less than one-
fifth (18%) of the city’s total volume of international passenger traffic in February 2010 (see
Figure 1).

We did not attempt to predict the geographic origins of these additional passengers, since the
experience from Torino might not be generalizable to Vancouver in this regard.

Finally, we used data from flight schedules and network analysis to calculate the time required
to travel from all commercial airports worldwide to Vancouver in February 2010, using the
shortest path available.

For pathogens with known incubation periods, information on travel times to Vancouver could
be used to consider the role of screening travellers upon arrival at Vancouver International
Airport.

Although the effectiveness of infrared thermography or other screening modalities remains
unproven, the value of screening on entry should theoretically be greatest for pathogens with
short incubation periods that originate in cities requiring a long duration of travel to reach
Vancouver.

This is because longer travel durations offer greater opportunities for persons with latent
infection to transition to symptomatic illness during the course of their trips.
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Figure 1: Predicted surge in international passenger traffic in Vancouver during the 2010 Olympic Winter
Games.
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This figure depicts monthly flows of international passengers travelling through Vancouver
International Airport during the past decade. Traffic flows through December 2009 reflect
actual data, whereas flows during the first quarter of 2010 are predicted values based on time
series analysis. The size of the predicted surge is proportional to the surge in international
passenger traffic observed in Italy during the 2006 Olympic Winter Games in Torino

(i.e., base estimate).

Lower and upper estimates are also shown, representing 0.5 and 1.5 times the size of the surge
observed during the 2006 Games in Torino. The significant reduction in baseline passenger
flow observed in 2009 is consistent with that observed elsewhere in the world and is probably
related to changes in the global economy.

SARS = severe acute respiratory syndrome.
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Global surveillance for infectious diseases HealthMap is an online resource that monitors a
wide range of information sources for reports and warnings of outbreaks of infectious disease
at the local or regional level.

An automated text-processing system evaluates more than 30,000 sources for disease
outbreaks and their associated locations and maps the information to an interactive display (see
www.healthmap.org).

For the Vancouver Olympics, we sought to increase the sensitivity of the automated system
for small outbreaks of disease in the 25 cities of interest mentioned above. We used a
subsequent manual review to ensure specificity.

To accomplish this dual objective, we took advantage of the widespread availability of RSS
(really simple syndication) feeds to construct an automatically updating data set of news stories
about infectious diseases.

RSS feeds are Webbased feed formats used to notify subscribers of updates from frequently
published Internet sources, such as news sites.

We constructed a list of over 200 freely available RSS feeds associated with local television
stations and newspapers, with particular attention to small neighbourhood media. We subjected
all news stories to a multistep inclusion and exclusion process. Articles that contained

29 <.

prespecified disease words (e.g., “measles,” “polio”) were automatically included in the data
set.

We evaluated stories without those words for more general disease terms (e.g., “sick,” “ill” or
“death”).

We then evaluated articles meeting the general-term inclusion criteria

LR I3

for exclusion terms (e.g., “crash,” “shooting,” “police”) to decrease the proportion of news
stories about events not related to disease. We deliberately kept the exclusion list short to
reduce the risk of missing an important story.

Frequent polling of large numbers of RSS feeds requires substantial computing time, primarily
because of network latency.

Furthermore, the dependence of this type of analysis on human review of stories in the data set
would restrict the usefulness of this approach at a global scale. Nevertheless, for a limited
number of locations and finite periods of elevated risk, this approach offers flexibility and

timeliness.
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Integrated risk assessment
We used the geographically directed surveillance described above to identify potential

infectious disease threats at locations around the world that have a high influx of passengers
into Vancouver.

The analysis was performed on an hourly basis leading up to and during the course of the 2010

Olympic Winter Games (see Figure 2). In this analysis we reported threats

(a) with high capability of spreading from person to person via respiratory transmission or
direct contact,

(b) that involved dangerous drug-resistant pathogens and

(c) that involved pathogens that could be indicative of an act of bioterrorism.

To illustrate this approach to risk assessment, we created a prototype analysis
(www.healthmap.org/olympics) that generated real-time news of infectious disease threats in
cities that historically have been strongly connected to Vancouver during the month of
February.
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Figure 2 Potential infectious disease threats to Vancouver during the 2010 Olympic Winter Games
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This figure depicts a selected number of infectious disease threats detected in February 2010
via the Internet, alongside cities with historically high volumes of passengers departing for
Vancouver during the month of February.

An up-to-date list of potential infectious disease threats can be viewed at
www.healthmap.org/olympics.

Mumps and measles cases are reported for multiple locations across New Jersey and New

York State, USA.

T An outbreak of a Norwalk-like viral illness has been reported in Flagler County, Florida,
USA.

I An outbreak of respiratory syncytial virus has been reported in Mesa, Arizona, USA.
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Policy considerations

During the 1991 Special Olympics World Summer Games in the United States, an outbreak of
measles was triggered by an infected athlete from Argentina, where a measles epidemic was
under way.

That incident supports the concept that dangerous infectious diseases can be imported to large
sporting events and other mass gatherings, spawning local epidemics and leading to subsequent
international dissemination.

The conceptual model presented here could have utility in such settings, by facilitating the
detection of disease threats at international locations with a high degree of connectivity to the
city hosting the gathering, specifically when the gathering is set to occur.

This information could offer the host city an opportunity to mobilize a response at the site of
the mass gathering and/or to work collaboratively with other countries to confront threats
upstream, at their international sources.

However, decisions to act must take a variety of factors into consideration, such as the apparent
seriousness of the threat, the ability of the threat to produce an epidemic that could be
disseminated internationally by departing travellers, the probability that the threat could lead
to an epidemic at the site of the mass gathering, the health and human resources needed to
mobilize an effective response and the potential opportunity costs associated with the
consumption of finite resources.

In our analysis, we identified no threats that were deemed to pose a serious risk to the 2010
Olympic Winter Games.

However, if a serious threat had been identified, health officials in Canada would have had the
option of initiating communication with health officials in the country where the threat was
reported.

Such lines of communication might involve requests for additional information to better
characterize the threat, offers of international assistance and other operational matters.

If needed, public health authorities, health care providers and members of the public at the site
of the gathering could be alerted to facilitate early detection of new cases.
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Next steps

The capability to integrate knowledge of worldwide patterns of commercial air travel and
infectious disease surveillance in real time could significantly enhance global situational
awareness of infectious disease threats.

This information may have added value, in that it would complement and not compete with
existing preparedness efforts at mass gatherings, it may be transferable to settings other than
mass gatherings, it would harmonize with the core principles of the revised International
Health Regulations, and, in the spirit of the Olympic Games, it could help to foster a culture
of greater international cooperation in confronting global infectious disease threats of
tomorrow.

However, to explore this potential, additional research is needed to better understand mass
gatherings and their interaction with global infectious diseases.

Although historical events support the notion that mass gatherings may act as local amplifiers
and global disseminators of infectious diseases, further validation of the principles described
in our model is needed.

The forthcoming G-20 summit in Ontario and the concurrent FIFA World Cup competition in
South Africa in June 2010 may offer such opportunities.

Equally important, further dialogue is needed between scientists at academic institutions and
public health decision-makers in government to determine how best to translate knowledge of
this kind into actionable intelligence that can be readily incorporated into decision-making
routines.
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2010 Olympic Winter Games.”, CMAJ. 2010 Apr 6;182(6):579-83. XV
(https://www.cmaj.ca/content/182/6/579)

“Public health recommendations for athletes attending sporting events.” & Y

Abstract & ¥

Public health planning in advance of the 2010 Olympic and Paralympic Winter Games
included an assessment of potential public health risks for athletes attending the Games and
mitigation activities to reduce those risks, including provision of vaccination recommendations
to athletes. Physicians providing care to athletes who will attend large sporting events at home
or abroad should consider their need for routine and additional vaccinations well in advance of
the event to permit completion of vaccination schedules, ensure development of immunity, and
avoid adverse vaccine reactions in the final stages of athlete training. Specific vaccinations
recommended will vary depending on the location of the event and time of year it is scheduled.
Other simple prevention measures for athletes include hand washing recommendations,
avoiding high-risk foods, practicing safe sex, and taking simple precautions to reduce the risk
of injuries. No major public health problems occurred during the 2010 Winter Games, but a
measles outbreak began in Vancouver coincident in time with the Games; no known cases
occurred among participating athletes.
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c. “Fit for the fight? llinesses in the Norwegian team in the Vancouver Olympic Games.” & Y

Abstract

BACKGROUND:
The development of strategies to prevent illnesses before and during Olympic Games provides
a basis for improved health and Olympic results.

OBJECTIVE:

(1) To document the efficacy of a prevention program on illness in a national Olympic team
before and during the 2010 Vancouver Olympic Winter Games (OWG), (2) to compare the
illness incidence in the Norwegian team with Norwegian incidence data during the Turin 2006
OWG and (3) to compare the illness incidence in the Norwegian team with illness rates of
other nations in the Vancouver OWG.

METHODS:

Information on prevention measures of illnesses in the Norwegian Olympic team was based
on interviews with the Chief Medical Officer (CMO) and the Chief Nutrition and Sport
Psychology Officers, and on a review of CMO reports before and after the 2010 OWG. The
prevalence data on illness were obtained from the daily reports on injuries and illness to the
International Olympic Committee.

RESULTS:

The illness rate was 5.1% (five of 99 athletes) compared with 17.3% (13 out of 75 athletes) in
Turin (p=0.008). A total of four athletes missed one competition during the Vancouver Games
owing to illness, compared with eight in Turin. The average illness rate for all nations in the
Vancouver OWG was 7.2%.

Conclusions Although no definite cause-and-effect link between the implementation of
preventive measures and the prevalence of illness in the 2010 OWG could be established, the
reduced illness rate compared with the 2006 OWG, and the low prevalence of illnesses
compared with other nations in the Vancouver OWG suggest that the preparations were
effective.
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Introduction & ¥

the Olympic Top Sports Program (here after Olympiatoppen) came up with a clear objective
of reducing illnesses among the athletes in the period leading up to and through the OWG in
Vancouver 2010.

Measures to achieve this objective of minimizing the effect of illness on performances in the

2010 OWG were stated in a document by the CMO of the Norwegian team about 18 months

prior to the Games and read as follows:

(A) to select a medical team with the highest level of competence and a optimal blend of
expertise in sports medicine, nutrition and psychology;

(B) to provide high-quality expertise on assessment and treatment of illness and injuries, as
well as nutritional and psychological issues related to performance;

(C) to identify individual needs for the prevention of specific illnesses, injuries and
maladaptation to training;

(D) to implement practical measures to prevent illnesses and achieve optimal health and
performance for each athlete;

(E) to inform and educate the medical /support staff as well as the athletes in each sports team
on issues related to illness prevention; and

(F) to assess particular environmental and medical challenges related to health and
performance at the various Olympic venues.

The present investigation had three objectives:

(1) to observe and describe how the Norwegian medical team worked to prevent illness before
and during the 2010 Vancouver OWG;

(2) to prospectively collect data on illness during the Vancouver OWG; and

(3) to compare the illness data from the Vancouver OWG with the data from the 2006 Turin
OWG. The main aim of the study was to evaluate whether the new measures taken to
prevent illnesses before and during the 2010 OWG would contribute a lower incidence of
illness in the Vancouver OWG compared with the previous Games in Turin.
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METHODS (22T

METHODS

The present investigation is a nation-specific study of the Norwegian Olympic Team for the
2010 Vancouver OWG and builds on observations as well as data collection in the Norwegian
team during the previous OWG in Turin 2006.
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Subject characteristics

Norway participated in Vancouver with 99 athletes (25 females, 74 males), 25 more athletes
than in Turin 2006, mainly because of the male ice hockey team that qualified for the
Vancouver OWG. The 99 athletes were divided into 11 sports. Twenty-six of the athletes (nine
female, 17 male) had competed in the 2006 Turin OWG as well (table 1). A total of 101
officials were accredited by the IOC, a group which included support personnel in the different



teams, such as head coaches and ski-waxers (68), the leader group (3), press attachés (5),
coaches from Olympiatoppen (4), administration/transport (2) and the health team (20). In
addition, the Norwegian team consisted of unaccredited personnel, including members of the
health team (6) and chefs (2). Ice-hockey (23 athletes) and cross-country skiing (19 athletes)
had the largest squads. A majority of the athletes and their support personnel stayed in the two
Olympic Villages in Whistler Mountains and Vancouver, but two teams (alpine skiing and
biathlon) were located in private houses rented by Olympiatoppen.
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Table 1 Number of athletes in the Norwegian Olympic team participating in the Vancouver 2010 and Turin
2006 Olympic Winter Games
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Medical team personnel
The Norwegian medical team of 26 people included physicians, physiotherapists, physiologists,
nutritionists, sport psychologists and one masseur (& 4-2).
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Table 2 Norway in the 2010 Vancouver Olympic Winter Games compared with the 2006 Turin Olympic
Winter Games
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Data Collection

Information on strategies to prevent illness in the Norwegian Olympic team was based on
observations and interviews with the Chief Medical Officer (CMO), the Chief Nutrition Officer,
the Chief Sport Psychology Officer as well as reviews of documents and reports from the CMO.
Prevalence and incidence data on illness occurrence during the OWG were based on two
sources: (1) daily reports on injuries and illnesses from the CMO of the Norwegian team to the
I0C, in accordance with the ‘Injury & Illness Prevention Study’; and (2) medical logs from
the individual team physicians on treatment and consequences of each injury/illness as well as
the CMO’s health report after the 2010 OWG.

These data were used to cross-check with the IOC reports.



When comparing the incidence of illness between the Vancouver 2010 and the Turin 2006
OWG, we also took into account the composition of the Norwegian Olympic teams at the two
occasions.
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Definitions of illness

We used the same definitions as the IOC medical commission where an illness was defined as
any complaint and/or symptom newly incurred and that received medical attention regardless
of the consequences with respect to absence from ‘competition and/or training.’

The definitions used the following inclusion criteria:

(A) all illness that received medical attention (not only those resulting in time-loss); (B) newly
incurred (pre-existing and chronic illnesses should not be reported unless the athlete suffers an
acute episode) and (C) during the period of the Olympic Games (12-28 February 2010).
Injuries should be incurred in competition or training.

(EFEOFER)
DRERODES
I0C DEREES LREREHEM L, IWRITHZICAE U BB IOV ERINER E LTER S,
RS I OVERIE N L —= 7OXRFICET 2RI ERR  BRLBZZ T 20 D) L35,

EFRTIE, ROEEEERHEHA LT,

(A) ERMOZEEZZ T2 TORR (X4 50 2% b 6THRRIZIT TARL)

(B) FITRAE LR (T AV — bRRPETHE LA TWZRWERY | BEfFR B K OMBMR B3
HEINDNXTIERYY)

©) AV vy ZHM+T (201042 A 12 A~28 H) , B b L—=2 7 CTAET S AlEM:,

352 B < % DA AFEEIZ DWW T

Intervention measures to prevent illnesses

(a) During the last year of preparations for the Vancouver OWG, the medical team personnel
worked with each of the sports teams to develop and implement guidelines on how to prevent
illnesses in the sports teams. The following strategies and measures were used:

Distribute specific guidelines on illness prevention and immediate response strategies to newly
incurred illnesses in a team. A fact sheet was written by the CMO on each of these issues based



on expert knowledge and ‘best practice’ experience. This was posted on the website and
distributed to each of the teams by the designated medical personnel.

(b) Team medical personnel informed all team members about the guidelines in a meeting
during training camp and monitored the implementation of these guidelines during their work
as team physicians and physiotherapist throughout the preparation phase.

(c) Screening tests on allergies, asthma and other air way problems were offered to all
candidates for the Vancouver Olympic team and were performed as part of a large multicentre
study in 10 different countries. The tests were carried out both in our laboratory facility and in
the different practice fields. The same expert personnel did the follow-up test of athletes with
airway problems, and a mobile test unit was used in Vancouver/Whistler.

(d) An extensive vaccination program for athletes, coaches and support staff against the
HINIAfl u, seasonal flu and pertussis/whooping cough was carried out, both at our Olympic
Sports Center and with ambulatory personnel during team training camps.

(e) Athletes with a heavy competition load and susceptibility to respiratory-tract infections and
airway problems were accommodated for the most part in single rooms during the pre-Olympic
competition period as well as during Vancouver OWG to minimize the risk of exposure to
contagious diseases and exacerbations of asthma and allergy.

(f) Specific measures regarding the widespread use of disinfectant hand gels, use of plastic to
cover carpeted hotel rooms, use of special indoor air cleaning systems, routines of minimized
hand shaking and close contact with people outside the team including fans and the media were
strongly advocated by the team medical personnel.
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RESULTS £ 9

Compliance with the intervention measures

More than 90% of the athletes opted to take the fl u vaccine (HIN1) and/or the additional
vaccines mentioned above.

Eighty per cent of the athletes chose to enter the screening study on allergies, asthma and other
airway problems.

Individual counselling on personal routines for preventing infectious diseases was performed
in the preseason screening exams.

This was done in accordance with a standardised checklist of items to be covered by the team
physicians.

A total of 90% of athletes participating in the Vancouver OWG had this examination during
the preparation period.

With regard to the other illness-prevention measures, we do not have a quantitative estimate
of compliance, but our observations indicate that the vast majority of the Olympic athletes kept
to the guidelines and preventive measures both before and during the 2010 OWG.

Frequency and characteristics of illness in Vancouver

A summary of illnesses suffered during the period of reporting (11-29 February) is provided
in table 3.

There were five cases of illness affecting five athletes corresponding to an incidence of 5.1
illnesses per 100 athletes.

Four out of the five illnesses affected the respiratory system.

Three cases were diagnosed as pharyngitis or ‘common colds,” one as a mild enteritis and one
diagnosed as having mononucleosis 2 days into the Olympic period.

In the last case, the illness must have been contracted during the weeks prior to arrival in
Vancouver, since the incubation period for this virus normally is 3— 6 weeks.

All cases occurred among athletes living in the Olympic Villages.

For sports such as alpine skiing, biathlon, curling, freestyle and skeleton, no illness was
reported.
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Table 3 lliness in the Norwegian team during the 2010 Vancouver Olympic Winter Games

H{FT) British Journal of Sports Medicine 7 = 77 k. https://bjsm.bmj.com/content/45/7/571 & ¥ 2019 4 12
A1 HEE

Comparisons of illness in Turin versus Vancouver and with other nations in Vancouver

In Turin, eight athletes in a team of 74 were unable to compete in one or more competitions
owing to illness, while another five were probably affected by illness when they competed
(table 4).

Thus, a significantly higher illness incidence of 17.3% (13 out of 74 athletes) was observed in
Turin compared with an illness rate of 5.1% in Vancouver (y2 =6.94, p=0.008).

For all nations participating in the Vancouver OWG, the reported 185 illnesses resulted in an
incidence of 72.1 illnesses per 1000 registered athletes.
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Table 4 lliness in the Norwegian team during the 2006 Turin Olympic Winter Games
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DISCUSSION

The Norwegian team in the Vancouver OWG had less than a third of the incidence of illness
(5.1%) compared with the Turin OWG (17.3%) and a considerably lower rate compared with
the average in Vancouver.

In contrast to Turin OWG where a total of six of the expected medal candidates were affected,
only one of the major medal candidates in the Norwegian Vancouver team was affected by
illness. The results presented in this study suggest that the new preventive measures taken
before and during the 2010 OWG most likely contributed to a lower incidence of illness in the
Vancouver OWG compared with the previous Games in Turin.

(hg)

Compared with the Turin OWG, the strategy of illness prevention in the Vancouver OWG
differed in that it included an increased number of preventive measures. Some of the measures
used in Vancouver were already established as routines in the Turin Games. However, several
new elements were added before and during the Vancouver Games.

For example, athletes in strong contention for Olympic medals who had experienced a tough
competition program prior to arrival in Vancouver received special treatment in the form of a
single room and, if possible, private bathrooms. Special attention was also given to athletes
with respiratory problems. A full asthma and allergy screening was performed at the beginning
of the season, and the athletes were followed closely through pre camp and all the way to the



completion of the 2010 OWG. Perhaps the most important difference between the Turin and
Vancouver OWGs was the way in which illness-prevention strategies were introduced and
systematically followed up.

According to the interviews performed before and after the Games, trust and good relationships
between the health team and sport teams seem to be a core element in successful preparation
and prevention program for Vancouver 2010. In contrast, before Turin, in some teams
personnel of the medical staff from the Olympiatoppen were seen as newcomers or ‘intruders.’
They failed to develop the necessary relationships with athletes and coaches. Preparations for
Vancouver emphasized better relations between the medical team and the sport teams, and the
medical staff from Olympiatopen were to a greater extent included in teams before and during
the 2010 OWG.

Another explanation for the reduced illness rate could be the general increased attention to
preventive measures that came out of the swine fl u in the 2009/2010 winter season.
Epidemiological surveillance data in several countries have shown that the prevalence of
several contagious illnesses was reduced during this period, most likely due to improved
hygiene measures.

(hg)

Limitations and possible implications

This investigation was carried out with a primary focus on the possible effect of increased
efforts to prevent illness on the prevalence of such illnesses during the Vancouver OWG and
possibly on the overall results of the Norwegian team in the 2010 OWG.

There are several methodological problems related to establishing a causal effect of the
prevention program on subsequent prevalence of illnesses in the team as well as controlling
for confounding factors.

Therefore, we cannot determine to what extent the reduced incidence of illness in the
Vancouver team, compared with the Turin team, was due to the illness-prevention measures
described above.

Additionally, owing to the limited number of athletes involved, no firm conclusions can be
drawn regarding the effect of illness reduction on the medal count.
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Conclusion L ¥

CONCLUSION

The incidence rate of illness in the Norwegian team in the Vancouver OWG was less than half
that in the Turin OWG in 2006.

It is possible that this reduction in illness incidence contributed to the improved performance
and overall results of the 2010 team compared with the 2006 team.

Although no definite cause-and-effect link between the implementation of preventive measures
and the prevalence of illness in the 2010 OWG could be established in this obser-vational study,
the low prevalence of illness compared with other nations in the Vancouver OWG and the
reduced illness rate compared with the 2006 OWG suggest that the prepara-tions were effective.
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d. “Paralympic medical services for the 2010 paralympic winter games.”& V)

Abstract & D

OBJECTIVE:
To present the planning and medical encounters for the 2010 Paralympic Winter Games.

DESIGN:
Prospective medical encounter study.

SETTING:
2010 Paralympic Winter Games.

PARTICIPANTS:
Athletes, coaches, officials, workforce, volunteers, and media.

ASSESSMENT OF RISK FACTORS:
Sport type: alpine, Nordic, and sledge hockey and curling. Participant type: athlete, workforce,
and spectators. Terrain and speed.

MAIN OUTCOME MEASURES:

Medical encounters entered in database at competitive (alpine skiing, biathlon, cross-country
skiing, sledge hockey, and curling) and noncompetitive (Whistler and Vancouver Polyclinics,
presentation centers, opening and closing ceremonies, media center, Paralympic Family Hotel)
venues.

RESULTS:

Forty-two nations participated with 1350 Paralympic athletes, coaches, and officials. There
were 2590 accredited medical encounters (657 athletes, 25.4%; 682 International
Federation/National Paralympic Committee officials, 26.3%; 57 IPC, 2.2%; 8 media, 0.3%;
1075 workforce, 41.5%; 111 others, 4.3%) and 127 spectator encounters for a total of 2717
encounters. During the preopening period medical services saw 201 accredited personnel. The
busiest venues during the Paralympic Games were the Whistler (1633 encounters) and
Vancouver (748 encounters) Polyclinics. Alpine, sledge hockey, and curling were the busiest
competitive venues. The majority of medical encounters were musculoskeletal (44.6%, n =
1156). Medical services recorded 1657 therapy treatments, 977 pharmaceutical prescriptions
dispensed, 204 dental treatments, 353 imaging examinations (more than 50% from alpine



skiing), and 390 laboratory tests. There were 24 ambulance transfers with 7 inpatient
hospitalizations for a total of 24 inpatient days and 4 outpatient visits.

CONCLUSIONS:

The mandate to have minimal impact on the health services of Vancouver and the Olympic
Corridor while offering excellent medical services to the Games was accomplished. This data
will be valuable to future organizing committees.
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a. “Consensus statement on the methodology of injury and illness surveillance in FINA
(aquatic sports)” & V)
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Abstracts L ¥

BACKGROUND:

Injury and illness surveillance in the aquatic disciplines has been conducted during the FINA
World Championships and Olympic Games. The development of an aquatic-specific injury
and illness surveillance system will improve the quality of the data collected and the
development of preventive measures. Our ultimate objective is to enhance aquatic athlete
health and performance.
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OBJECTIVE:

The objective was to refine the injury and illness surveillance protocols to develop aquatic-
specific definitions of injury and illness; define aquatic-specific injury location and causation;
better describe overuse injuries; regard pre-existing and recurrent injuries; more accurately
define aquatic athlete exposures and develop a protocol to capture out-of-competition aquatic
athlete health parameters.
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METHODS:

FINA compiled an Injury and Illness Surveillance Expert Working Group comprised of
international experts to review the scientific literature in the field. A consensus meeting was
convened to provide an opportunity for debate, following which recommendations were
collated.
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RESULTS:

Aquatic-specific injury and illness surveillance protocols covering both the in-competition and
out-of-competition time periods were developed. Definitions for all relevant variables were
outlined, and documentation forms for athletes and for clinicians were proposed.
Recommendations for the implementation of an injury and illness surveillance system for
FINA are presented.

(LEEoFIER)
i AR R Ot B AR A6 . AR & 1 S — 3 2K BEBRe R Of5E LR DR 7 1 k2L A BR%
iz,
BhEA ORI S, 7TAY — FNBIXIOEHRERTIEY +— 203 E I,
FINA OEHFR L UORRERL S A7 AFEEICEI T A HEE R IR S 7z,

CONCLUSION:

The FINA consensus authors recommend ongoing in-competition and out-of-competition
surveillance to determine injury and illness trends over time. The implementation of the
definitions and methodology outlined in this paper will improve the accuracy and value of
injury and illness surveillance, and provide important information for injury prevention.
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a.

“Creating a gold medal Olympic and Paralympics health care team: a satisfaction survey

of the mobile medical unit/polyclinic team training for the Vancouver 2010 winter games.” &

Y

Abstruct

BACKGROUND:

The mobile medical unit/polyclinic (MMU/PC) was an essential part of the medical services
to support ill or injured Olympic or Paralympics family during the 2010 Olympic and
Paralympics winter games. The objective of this study was to survey the satisfaction of the
clinical staff that completed the training programs prior to deployment to the MMU.
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METHODS:

Medical personnel who participated in at least one of the four training programs, including (1)
week-end sessions; (2) web-based modules; (3) just-in-time training; and (4) daily simulation
exercises were invited to participate in a web-based survey and comment on their level of
satisfaction with training program.
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RESULTS:

A total of 64 (out of 94 who were invited) physicians, nurses and respiratory therapists
completed the survey. All participants reported favorably that the MMU/PC training positively
impacted their knowledge, skills and team functions while deployed at the MMU/PC during
the 2010 Olympic Games. However, components of the training program were valued
differently depending on clinical job title, years of experience, and prior experience in large
scale events. Respondents with little or no experience working in large scale events (45%)
rated daily simulations as the most valuable component of the training program for
strengthening competencies and knowledge in clinical skills for working in large scale events.
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CONCLUSION:

The multi-phase MMU/PC training was found to be beneficial for preparing the medical team
for the 2010 Winter Games. In particular this survey demonstrates the effectiveness of
simulation training programs on teamwork competencies in ad hoc groups.
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Mobile medical units often serve as extensions of main health facilities to reach patients when
they are at most risk. These high-tech units act as mini-hospitals to provide definitive life-
saving emergency and/or post disaster response for many needs-based functions, including
disaster response, large-scale recreational events, support in mass casualties, or replacing lost
ambulatory or emergency room service capacity in case of emergency department closures.

During the 2010 Vancouver Winter Games, mobile surgical services and medical support for
athletes and officials were provided on-site at the Whistler Athlete Village by the Mobile
Medical Unit/Polyclinic (MMU/PC). The MMU/PC was designed to provide definitive life-
saving care for persons in the event that injury severity, transportation, or weather disruption
would prohibit immediate triage and transport to larger care facilities as well as to provide
surge capacity in the event of a mass or multicasualty situation.

The MMU is a 15.9-metre tractor-trailer, which can expand to a 90-square-metre unit with up
to 12 beds (Figures 1 and 2). Our configuration included four resuscitation bay/critical care



beds, a single table operating room and two non-monitored holding beds.

The unit was supported with a secondary trailer stocked with 72 hours worth of
medical/surgical supplies and other equipment. The MMU had self-contained back up diesel
generators, an O2 concentrator, IMIT connectivity, and lab and diagnostic support services.
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Figure1 The MMU provided critical and surgical care capability in the Whilster Athletics Village during the
2010 Olympic and Paralympic Winter Games.
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Figure 2 The Mobile Medical Unit in transport configuration
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As these are highly sophisticated and specialized units it is necessary to provide equally
sophisticated and specialized training in order to make the users comfortable and familiar with
the environment.

It has been shown that simulation based trainings have demonstrated significant impact on
teamwork competencies such as communication, role clarity, situation awareness and
leadership as well as clinical knowledge and skills.

An education framework was established early in the planning process to ensure all medical
staff and contractors received hands-on training to prepare for efficient and effective patient
care and flow while working in the MMU.

This training program was coordinated by a joint education committee between Canadian
Forces Trauma Training Centre (West) (CFTTC (W)) and the Vancouver Coastal Health
(VCH) section of Learning and Development at Vancouver General Hospital (VGH) with close
collaboration from the Public Health Agency of Canada (PHAC),

National Office of Health Emergency Response Teams (NOHERT) and Vancouver Olympic
Committee (VANOC).

(hg)

The purpose of this study was to survey the satisfaction of the clinical staff that completed the
MMU/PC training in attempt to assess the impact of the education and training program
provided to health care providers who supported the MMU during the Games.
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e Canadian Forces Trauma Training Centre (West) (CFTTC(W))

e Vancouver Coastal Health (VCH) (section of Learning and Development at Vancouver General
Hospital (VGH))

Public Health Agency of Canada (PHAC)

National Office of Health Emergency Response Teams (NOHERT)

e Vancouver Olympic Committee (VANOC).
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AR Methods L ¥ $p:

Participants

A total of 105 medical personnel volunteers and contractors were recruited from within the
Province of British Columbia and from across Canada to provide the required medical
expertise to staff and operate the MMU during the 2010 Winter Games. Recruitment
advertisements specified qualifications/criteria for selection. Successful applicants were
credentialed through VGH, VCH, and VANOC prior to enrollment. Experts recruited for
participation included anesthesiologists, general and orthopaedic trauma surgeons, emergency,
critical care, and operating room nurses, and respiratory therapists.

Participants were grouped into five 17-person teams. Each team comprised of two
trauma/general surgeons, two anesthesiologists, two orthopedic trauma surgeons, four
operating room nurses, four critical care nurses, two emergency nurses, and one respiratory
therapist. Each team was deployed for a 10 to 14 day rotation to provide care and continued
support for the Whistler Olympic Village Polyclinic.
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3L Education and training model & ¥ $& ¢

MMU participants completed a four-phase education and training curriculum prior to
deployment in effort to foster the performance of a high functioning interdisciplinary team.
Instruction was provided in collaboration with VGH, CFTTC(W), the Centre for Excellence
for Simulation Education and Innovation (CESEI) at VGH, and the VCH Learning &
Development division.

Training programs were delivered between October 2009 and March 2010. The training model
included the following phases:

Phase 1: weekend training

In October 2009, medical personnel attended a 2.5 day workshop at VGH. The purpose of this
training phase was to introduce team members to other participants and provide an opportunity
to become accustomed to the MMU facility. During this time all participants were also
orientated with the triage and delivery structure for how medical services were to be provided
across all Olympic venues. As well they were provided with classroom learning and instruction



to increase their content familiarity with the MMU in order to problem solve potential
treatment challenges they may face.

Phase 2: web-based modules

Following the weekend training seminar, participants completed a series of “mandatory” and
elective web-based learning modules. Learning modules were distributed through CESEI and
VCH Learning and Development.

Topics included Infection Control Basics (hand hygiene), Central Venous Catheter Care &
Maintenance, Safe Blood Transfusion, Workplace Hazardous Materials Information System
Basics, VANOC 2010 medical services, Introduction to the Mobile Medical Unit — History
and Planning, Summary of Whistler Polyclinic and Mobile Medical Unit, Mobile Medical Unit
Orientation to Physical Lay Out and Patient Flow, 2010 Olympic/Paralympic MMU Blood
Education Overview, Transfusion Medicine Services, Introduction to METI Emergency Care
Simulator (ECS) and Introduction to METI Human Patient Simulator(HPS). Mandatory
learning modules included Blood Transfusion and Infection Control Basics (hand hygiene).

Phase 3: “just-in time” training

In the week prior to deployment, participants completed a series of simulation training
exercises in a mock up MMU in CESEI over the span of 1.5 days. Training included
simulations as well as small and large group sessions. CFTTC (W) provided leadership in each
exercise. Simulation exercises escalated in complexity over time, beginning with:

(1) an introduction of team dynamics and trauma protocols;

(2) orientation session and familiarization with the mock trauma bay, OR, Emergency Care
Simulator (ECS) and Human Patient Simulator (HPS);

(3) scenario based trauma management sessions followed by debriefings; and

(4) mass casualty and complex case-based scenarios followed by debriefings. Simulation
exercises were modified based on scenarios learned from previous team experiences consistent
with a rapid cycle change problem solving philosophy

Phase 4: daily simulation training

Simulation and training were imbedded into the daily routines for the MMU and polyclinic
team. Daily simulation exercises ranged in complexity, beginning with simple case scenarios
and moving toward more complex situations such as Code Blue simulations in all areas of the
Whistler Polyclinic (eg, Dentistry, Therapy, MRI), a series of outreach responses in the
Whistler Athletes Village, and the complex Long-Line Helicopter Evacuation from the event
scene to the MMU. Arrangements were made to run these simulations while still conducting
the normal operations of the Polyclinic. All scenarios were executed in “real time” whenever
possible with fully integrated communications with other participating agencies (eg, event
security, ski patrol etc.). An important aspect of the training was the formative debriefings held
after each simulation. The debriefings allowed learnings to be discussed that built further team
confidence within the new environment.
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A 3L Survey of clinical staff satisfaction of the training program {Z-2UNT L ¥ $if

Clinical staff were recruited by e-mail using their contact information obtained from the
MMU/PC management office database. Inclusion criteria for our study were as follows:

(1) having completed a rotation of at least four days serving with the MMU/PC in Whistler
during the Games, and

(2) having completed at least one of the four phases of pre-deployment training. All persons
who participated in the preparation or delivery of the MMU/PC training programs were
excluded from the survey. Participants received a letter of initial contact from the Principal
Investigator outlining the purpose and procedures of the study. Attached to this email they
received a link to a secure online survey hosted at FluidSurveys (Chide.it Inc., Ottawa, Ontario).
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AL Training assessment survey (2O T & 0 $p

All assessment questions were constructed from focus group discussions with MMU/PC staff.
Questions were based on the phases of training that were provided prior to deployment and
pilot-tested with MMU/PC staff. The survey was divided into three sections: responses to
individual training phases; responses on overall course satisfaction; and demographic and
work-related experience profiles. The survey was designed to require approximately 15
minutes to complete and would allow participants to save their progress in the event that the
could not complete the entire survey in one sitting.

Most of the questions were closed-ended, but participants were encouraged to provide
additional content in the event they wished to provide more specific feedback. Close-ended
questions followed a five-point Likert scale ranging from very valuable, somewhat valuable,
neutral, minimally valuable, and not at all valuable. The survey also included open-ended
questions in which participants were asked to respond in their own words regarding the
quality and amount of simulation training that was provided, whether they have since
implemented or incorporated any of the learning approaches into practice at their home
hospital/agency, and whether they had any other comments or suggestions regarding the
education and training that they received during the MMU/PC training period.

The survey was posted on-line between May 20, 2011 and August 8, 2011. The study was
approved by the Behavioral Research Ethics Board at the University of British Columbia.
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A Statistical assessment (2D NTC X V) B

Descriptive statistics and cross-tabulations were calculated for each survey item. Responses
were stratified by clinical job title, years of experience, and prior experience working in large
scale events.

Differences between means of continuous variables were examined using a two-tailed t-test,
and differences in proportions of categorical variables were examined using a chi square test.
We examined all categorical variables where expected values were less than five using Fisher’s
exact test. A significance level of 0.05 was used to assess all bivariate relationships. All
statistical analyses were generated using SAS software, Version 9.2 for Windows
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AR Result & V) $pe

Of'the 94 participants that were contacted, 64 completed the on-line survey (68%). The average
age of participants was 44 years (range 28 to 64). Table 1 lists the study population by clinical



role. The average number of years of prior clinical experience for all participants was 15 years
(range 0.5 — 39). The percentage of participants with prior experience working at large scale
events was 55%. A total of 11 participants had previous military training in health care. All
personnel with military training had pervious experience working in large-scale events, which
included conflict and disaster response tours in Bosnia-Herzegovina, Afghanistan, and Haiti.
Participants were similar in years of clinical work experience (y2 = 0.0703, p=0.791, df = 1),
but their characteristics varied when comparing the number of participants that had prior
experience working in large scale events (y2 = 7.4006, p = 0.006, df = 1) (Table 2).
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Training phase 1: weekend training

Summary statistics for the weekend training are listed in Table 3.

On average, all participants rated the training curriculum favorably (average curriculum score:
1.70).

Areas of least interest by all participants included discussion on daily routines, shifts, and
schedules

[nursing and RT response average: 2.00 (SD 1.05); physician staff responses: 2.36 (SD 1.05)]
and discussion section on uniforms, security, and accommodation

[nursing and RT staff response average: 1.86 (SD 1.11); physician response average: 2.04 (SD
1.09)].

No significant differences in response patterns between nursing and RT staff and physician
staff were observed.

Responses to the entire weekend training curriculum were similar among clinical personnel
when contrasted against years of work experience and among respondents having previous
training in large scale events (table not shown).
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Training phase 2: web-based training

Summary statistics for the web-based training are listed in Table 4.

On average all participants rated the web-based training favorably, although less favorable than
the Phase 1 weekend training (average web-based training score: 2.04).

When compared against clinical role, nurses and RT’s reported more favorably to Safe Blood
Transfusion [1.89 (SD 0.99) vs. 2.42 (1.07); p 0.043], ECS training [1.68 vs. 2.50; p 0.007],
and HPS training [1.82 vs. 2.38; p 0.008].
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Training phase 3: just-in-time training

On average all participants rated the just-in-time training phase favorably (average score
excluding blood bank session: 1.59).

Comparison statistics for the just-in-time MMU training are listed in Table 5. When compared
against clinical role, nurses and RT’s reported more favorably to the simulation training that
emphasized competencies and knowledge in clinical skills [1.44 (SD 0.58) vs. 2.56

(1.23); p 0.002].

On average, respondents without past experience working in large scale events similarly
responded more favorably to the simulation training exercises that emphasized competencies
and knowledge in clinical skills [1.60 (SD 0.87) vs. 2.33 (SD 1.18); p 0.009]. Responses to the
just-in-time training curriculum were similar among clinical personnel when contrasted against
years of work experience.
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Training phase 4: daily simulation training

Summary statistics for the daily simulation training are listed in Table 6.

On average the daily simulation training phase was rated by all participants as the most
favorable phase (average score: 1.24).

When compared against clinical role, neither nurses and RT’s nor physicians differed in their
responses to the simulation training curriculum, with both groups reporting favorable
experiences on each of the three simulation components conducted during the MMU/PC
training period.

No differences in response feedback were observed among participants with past experience
working in large scale events or among clinical personnel with different years of work
experience.
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® K Open-ended responses (H HFCR[EIZE) L0 Bk

On average, both groups responded favorably to the simulation training.
Approximately 55% of physicians (n = 10) who elected to provided feedback felt that they
received adequate simulation training prior to

deployment, while 39% of physicians (n = 7) recommended that similar training schedules
should be increased if the course were to be offered again.

The most common rationale for providing more simulation training among physicians was to
improve familiarity working in the MMU unit. Among nurses and RT’s who elected to
comment on the quality and amount of simulation training, 44% (n = 7) felt that the quality
and amount of training was sufficient while 47% (n = 9) suggested that more simulation
training would have been beneficial.

The most common rationale for providing more simulation training among nurses and RT’s
was to improve familiarization and movement within the MMU.

Only 5 of the 34 nursing and RT staff participants elected to provide additional feedback
regarding whether they had implemented or incorporated any of the learning approaches into
practice at their home hospital/agency. Of those responses, each participant reported favorably
that the training has positively impacted their daily routine, but did not elect to comment on a
particular component of the training that they found to be beneficial.

One individual reported that the MMU/PC simulation training has improved their team
debriefing following regular simulator training sessions at their own hospital/agency.

Two individuals reported that they now regularly incorporate simulation training with their
students/staff as a result of the training provided at the MMU/PC.
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A3 Discussion ¥ #&

To assess the applicability of medical training in the actual practice field, the impact of training
should be questioned in several territories such as clinical skills, performing procedures,
patient management, ethicolegal responsibilities, team performance and communication skills.
Our multi-phase MMU/PC training, that covered a diverse array of areas, was found to be
beneficial in the perspective of the participants for preparing personnel for the 2010 Winter
Games. The uniqueness of this training program was a four-phase education and training
curriculum designed to foster the performance of a high functioning interdisciplinary team.
Although our evaluation did not include a controlled clinical trial design, it provides valuable
information on the perspective of clinical staff that completed the different training models
developed for the curriculum. In particular this survey demonstrates strong support for
incorporating simulation training when preparing ad hoc clinical training programs.

These findings add additional support to the literature on the utility of simulation training
programs on teamwork competencies [14]. The study also provides new information on how
to structure training

programs for preparing clinicians to work within mobile medical environments.

We had a favorable response rate and good representation of among the clinical professionals
who participated in this training program. Over 75% of the participants had more than 5 years
work experience and 55% had experience working in large scale events, indicating that the
Whistler Olympic Village recruitment strategy specifically targeted individuals with
experience working in large-scale events and experience in trauma. The fact that the ‘more
experienced’ groups rated the training favorably does provide an indication that the structure
of the training program was useful and of benefit to the participants.
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® K3 Conclusion LV $ipE

One of the legacy goals of the MMU/PC is to maintain an annual clinical training program
whereby portions of the training delivered during the 2010 Winter Games will be replicated.
Within a Canadian context, British Columbia is the only province with this type of service
facility.

Thus, it offers an opportunity to improve the preparedness of Canadian clinical personnel who
may later work in austere environments either in Canada or abroad. The level of satisfaction
from participants of the training program is encouraging as it provides a foundation to structure
future training clinical training programs for working in MMU environments.
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