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1. Introduction	
  

1.1. Literature	
  review	
  	
  

“Some people believe football is a matter of life and death. I’m very disappointed with that 
attitude. I can assure you it is much, much more important than that.” (Bill Shankly, OBE, 
Liverpool Manager). 1 

 

Association football, commonly known as football or soccer, not only has the highest global 
television audience in sport (FIFA, 2006), but at the turn of the 21st century, the game was 
played by over 250 million players in over 200 countries, making it the world's most popular 
sport.2 Despite a significant economic downturn, total revenues of the 92 top professional 
clubs grew by 5% to almost £2.7 billion in 2009/10 3 and the 2010 World Cup in South Africa 
generated £2.3 billion. 4 

 

Events of such magnitude result in a significant influx of people into the host country, 
potentially resulting in a temporarily increased local population. The requirements of such a 
population may be assumed to increase in proportion with its size and lead one to question 
whether emergency department load would be affected by such events, to any significant 
degree. 

 

Mass gatherings have a higher patient presentation rate than is found within the general 
population 5 which may well translate to a higher emergency department presentation rate to 
the closest referral facilities’ emergency departments, depending on variables such as the 
nature of illness as well as the medical coverage and resources available at the event. In 
addition, an increase in the local population alone as a result of influx due to a major sporting 
event may be a factor contributing to an increase in emergency department presentations. 

 

Smith et al 6 have developed a mass-gathering medical resource matrix for a developing 
world scenario, to ensure that adequate medical resources are provided at such events as 
the 2010 FIFA World Cup South Africa TM, albeit in a developing country where medical 
resources may not be as plentiful.  

 

There is currently only limited, and contradictory, information in the literature on the effects of 
large sports events on the workload of accident and emergency departments. 7 

 

Cooke et al 7 retrospectively assessed emergency department presentations after the 
European Football Championships (Euro96) and concluded that a positive variation of 9–10% 
should be included when calculating manpower needs within an emergency department. The 
conclusion, based on these results was that special measures for increased workload are not 
required by emergency departments for major sporting events such as Euro96 over and 
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above their capacity to increase throughput on other days, but that more research was 
required to confirm this initial finding.  

 

An additional aspect of increased attendances to emergency centres during sporting events 
relates to the presentation of cardiovascular events. Wilbert-Lampen and Leistner 8 
prospectively assessed cardiovascular events during the 2006 FIFA World Cup Germany TM. 
This study concluded that viewing a stressful soccer match more than doubles the risk of an 
acute cardiovascular event. In view of this excess risk, particularly in men with known 
coronary heart disease, it was recommended that preventive measures were urgently 
needed. 

 

In further corroboration, Leeka et al 9 concluded that sporting events are predictable triggers 
of cardiovascular events and are more likely to affect passionate fans and patients with 
known cardiac disease and supported the introduction of risk-mitigating measures in relation 
to sporting events. They also noted that no significant difference was observed in the 
incidence of hospital admissions for acute myocardial infarction in Sydney, Australia, in 
association with 2 dramatic local soccer matches or in the incidence of cerebrovascular 
events in a hosptial in Germany during soccer games in the 2006 FIFA World Cup Germany 
TM. 

 

Carroll et al 10 examined hospital admissions for a range of diagnoses on days surrounding 
England’s 1998 FIFA World Cup France TM football matches and found that the risk of 
admission for acute myocardial infarction increased by 25% on 30 June 1998 (the day 
England lost to Argentina in a penalty shoot-out) and the following two days. Kirkup et al 1 
found an association between the outcome of football matches and deaths from circulatory 
disease, for men but not women. 

 

Despite the above evidence for the argument that major sporting events do result in an 
increase in emergency centre presentations within the host region or at least influence the 
case mix of presentation to an extent, there are just as many examples in the literature of 
absent, variable or inconsistent findings. For instance, Mattick 11 assessed the impact of the 
1998 FIFA World Cup France TM and concluded that the workload of the emergency 
department was only substantially affected after one match, that of the opening game 
between Brazil and Scotland. In addition, Cooke et al 7 noted that both the Superbowl and the 
America’s Cup have been reported to be associated with a decrease in emergency 
attendances. 

 

Even with regards to increased cardiovascular presentations during sporting events, there is a 
significant degree of controversy in terms of study findings. Barone-Adesi et al 12 investigated 
this association in the entire Italian population and found no evidence of increased rates of 
hospital admissions for acute myocardial infarction associated with football matches played 
by the Italian national team in three international competitions held between 2002 and 2006 
(the 2002 FIFA World Cup Korea/Japan TM, the European Championship 2004 and the 2006 
FIFA World Cup Germany TM). This study (Barone-Adesi et al,) 13 also reviewed the 10 
published studies on the association between football matches and the risk of cardiovascular 
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events. With the exception of the German study and two small Swiss studies, all relative risk 
(RR) estimates were spread around the null value, ranging between 0.7 and 1.3. The 
conclusion therefore, was that the cardiovascular effects of watching a football match are 
likely to be, if anything, very small. 

	
  

1.2. Motivation	
  for	
  study	
  

In light of the inconclusive findings highlighted within the literature currently, suggestions have 
been made that further studies are required in order to gain deeper insight into the dynamics 
and variables which may influence patient presentation to emergency centres during major 
sporting events, as well as their significance, if any. 

	
  

1.3. Research	
  question	
  

Did the 2010 FIFA World Cup South AfricaTM influence patient presentations to Cape Town, 
South Africa’s public emergency centres?  

 

1.4. Aim	
  

The primary aim of the study is to determine what impact the 2010 FIFA World Cup South 
AfricaTM had on emergency centre presentations. 

 

1.5. Objectives	
  

The objective of the study is to conduct a retrospective, observational, cross-sectional study 
utilizing previously collected audit data from emergency centre records during the period of a 
major sporting event, the 2010 FIFA World Cup South AfricaTM, ie. 11th June 2010 to 11th July 
2010. 

The data of the WC2010 audit will be analysed to assess the presence of any statistically 
significant differences between analyzed variables within the period in question as compared 
with the control period (11th June to 11th July 2009), in which there was an absence of such 
an event.  

A comparison of the data described, to control periods with an absence of major sporting 
events may allow insight into whether such events require consideration of staffing 
requirements, capacity/throughput assessment and contingency planning, or not. 

	
  

2. Methods	
  

2.1. Study	
  design	
  

This study will build on a pilot project done in the form of an audit, utilizing data already 
collected for the WC2010 audit.	
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Patient presentation data has been collected retrospectively from the emergency centres of 8 
key public centres of the Cape Metropole over the period 11th June – 11th July 2010 and 
compared with the same data within the control periods, 11th June – 11th July 2009. This 
study period was chosen as it coincided with a major sporting event, the 2010 FIFA World 
Cup South Africa TM. 

 

 Study	
  population	
  

The population group included at least 10 000 patients which presented to one of 8 key 
emergency centres within the Cape Metropole over the period 11th June – 11th July 2009 as 
well as the same period in 2010. The control period was chosen as the prior year in order to 
minimise the impact of the annual increase in patient volume. An assessment of annual 
growth in patient volume will be done in order to identify any confounding variables. 

The location of the research will be the emergency centres of 8 key hospitals within the Cape 
Metropole, namely Groote Schuur Hospital, Tygerberg Hospital, Somerset Hospital, GF 
Jooste Hospital, Victoria Hospital, Paarl Hospital, Red Cross War Memorial Children’s 
Hospital and Hottentots Holland (Helderberg) Hospital. 

	
  

2.2. Sampling	
  

2.2.1. Inclusion	
  criteria	
  

Data previously collected for the purpose of an audit will be used. In that audit, any complete 
patient record from the included emergency centres during the study period was included 
within the data set (audit).  Specifically, total patient presentations, age, gender, diagnosis on 
presentation and disposition were recorded.  

	
  

2.2.2. Exclusion	
  criteria	
  

Any patient data that contained incomplete patient information in terms of the variables being 
analyzed within this study, were excluded from the data set. Any patient presentation to a 
centre not included within the 8 key centres in the Cape Metropole outlined within this study 
was also excluded.  

 

              2.4.2.   Limitations 

Data has previously been collected for the purpose of an audit and will be utilized for the 
purpose of this study. Any limitations within this pre-collected data set will be inherent within 
the subsequent analysis. There may be outlier risk contained within the data, as well as the 
exclusion of certain centres if all required variables are not included in the data-set. 
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2.3. Data	
  collection	
  and	
  management	
  

Patient data variables will be obtained from data previously collected for the purpose of an 
audit from the patient registries of the 8 emergency centres outlined above, ie number of 
presentations, age, gender, presenting complaint, triage code (where applicable) and disposal 
code. This data will be recorded onto the data collection form (Appendix A). Patients’ names, 
hospital numbers or any other patient identifying information have been completely omitted 
from this process, thereby maintaining patient confidentiality. To further enforce security, the 
data will be accessible only to the conductor of the study and the 2 supervisors of the study. 
Data will be stored on a password protected laptop computer.The data from the data 
collection forms will then be compiled into an Excel spread sheet for data analysis.  

	
  

2.4. Timeline	
  

The proposal will be submitted to UCT’s human research ethics committee. Should this be 
accepted, the study will be completed over the months of March, April and May 2012. Data 
analysis will be completed in May 2012. Thesis preparation and completion will be 
accomplished by June 2012 for submission. Preparation of manuscripts for submission for 
publication will be completed in July 2012. 

 

3. Statistical	
  analysis	
  

Basic statistical tests will be applied to the data in order to create charts analyzing patient 
number, age and gender distributions. The 2010 data set will be analyzed using 2009 as the 
control data set in order to determine whether any impact is identifiable on the nature and 
frequency of visits to designated emergency centres. The null hypothesis asserts that the 
hosting of the 2010 FIFA World Cup South Africa TM had no significant impact on the 
presentations to selected emergency centres as compared with that of the equivalent periods 
in 2009. 

Comparative charts with the control groups will be generated. A search for statistical trends 
related to variables such as match days will be conducted. 

Basic statistical tests will be applied to the data set in order to search for other trends of 
statistical significance, related to age, gender, nationality and duration of stay. Variables such 
as match days will be used to detect any positive or negative associations.  

Quantitative variables, eg. age or number of presentations will be treated as both continuous 
and discrete interval data for parametric and non-parametric analysis. Frequency distributions 
will be generated from this data and converted into histogram representations. The data will 
also be used to generate relative frequency distributions and converted into other graphic 
representations. Comparisons will be made between the study period in 2010 versus the 
same period in 2009.  

Variables such as gender, diagnosis at presentation and disposition will also be treated as 
categorical data. Bar charts will be generated with comparisons between the study period in 
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2010 versus 2009. Bar charts of contingency tables may be used to compare selected 
nominal variables in categorical format. 

Chi-square tests and t-tests will be applied to selected variables within the data set. 

	
  

4. Ethical	
  and	
  legal	
  considerations	
  

The protocol will be submitted for approval by the Human Research Ethics Committee at the 
University of Cape Town. This is a low-risk study as data has previously been collected as an 
audit and consisted of register reviews. No patient care was affected due to this audit and no 
patient care will be affected by the subsequent analysis and write-up. 

 

5. Limitations	
  

The following biases may be pertinent limitations of the study: 

1. Bias associated with a retrospective study. 
2. A regional bias may apply as all data is generated within Cape Town, South Africa 

only. 
3. A population bias exists in the fact that the data originates within the public healthcare 

sector only and therefore excludes patients treated within other centres over the 
period identified. 

	
  

6. Resources	
  

6.1. Available	
  resource	
  

The	
  study	
  will	
  be	
  self-­‐funded.	
  

6.2. Budget	
  and	
  budget	
  motivation	
  

The cost breakdown of the study is as follows : 

Printing costs : R600 

Stationery and other consumable items : R400 

Data storage hard drive : R550 

Fuel : R700 

	
  	
  

7. Reporting	
  and	
  implementation	
  of	
  results	
  

The aim is to publish the results of this study in an accredited, peer-reviewed journal. Findings 
will also be presented either by poster or talk at a local or international conference as well as 
during one of the University of Cape Town’s research days. 
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PART B: Structured Literature review  
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1.	
  Aim	
  and	
  objective	
  of	
  the	
  literature	
  review	
  

The aim of the literature review is to retrieve available evidence-based information from 
publically available, accredited medical journals via database search engines. The search 
pertains to studies assessing the potential impact of major sporting events on emergency 
department presentations.  A review of available information on mass gathering medical care 
is included and the relevance of this as a contributing variable to Emergency Department 
(ED) presentations has been considered. Other variables considered include the impact of 
local population swell on ED presentations, as well as catastrophic accidents and mass 
casualty events. Previous studies assessing the impact directly or indirectly from any of the 
variables mentioned will be included in the literature review.  

The objective of the literature review is to identify any specific trends or consensus within the 
literature pertaining to aspects of the study, such as a statistically significant overall increase 
in ED presentations during a major sporting event or a statistically significant increase within 
a particular age group or gender of the population. Possible explanations for statistically 
significant data will be identified in the literature. The findings of prior studies of a similar 
nature will provide a benchmark against which to compare the findings of this study. 

In addition to the identification of trends in the literature, an opposite and equal assessment of 
the gaps in the literature is important. This process may assist in identifying potential areas of 
future study, which may build on current literature contributing to a more comprehensive and 
deeper understanding.   

 

2.	
  Literature	
  search	
  strategy	
  

2.1	
  Inclusion	
  Criteria	
  

Only studies relating to sporting events will be included and as far as possible FIFA World 
Cup TM events specifically. The reason for this is that variables such as the type of event and 
attendance expected are known to have an impact on patient presentation volume at the 
event and this may in turn impact local ED presentation volume.  The inclusion of other mass 
gathering may result in an inaccurate perception of overall significant impact.  

All published studies assessing the impact of a major sporting event, namely FIFA World Cup 
TM events on ED presentations will be included in the literature review, regardless of 
geographic location. It has been noted that an element of population/centre bias may be 
present here, but will be mitigated by the analysis of studies across a varied geographic 
spread. 

Mass gathering literature will be reviewed only in terms of its relevance to ED presentation 
volume indirectly. 

Any predictive statistical measurement tools described in the literature will be included in the 
literature review.  
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2.2	
  Exclusion	
  Criteria	
  

Any study pertaining to the impact of mass gathering events on ED presentations that are not 
major sporting events will be excluded from the literature review as variables such as event 
type is known to influence patient presentation volume at the event and therefore may 
indirectly impact ED patient presentation volume. 

Any information pertaining to the impact of a major sporting event not published in a credible 
medical journal will be excluded from the review. 

Any study design which contains significant bias (other than the geographic/centre bias 
described and mitigated above) or which is based on principles other than sound, accepted 
evidence-based methodology. 

	
  

3.	
  Literature	
  Review	
  

“Some people believe football is a matter of life and death. I’m very disappointed with that 
attitude. I can assure you it is much, much more important than that.” (Bill Shankly, OBE, 
Liverpool Manager)1 

 

Association	
  football,	
  commonly	
  known	
  as	
  football	
  or	
  soccer,	
  not	
  only	
  has	
  the	
  highest	
  global	
  
television	
  audience	
  in	
  sport	
  (FIFA,	
  2006),	
  but	
  at	
  the	
  turn	
  of	
  the	
  21st	
  century,	
  the	
  game	
  was	
  
played	
  by	
  over	
  250	
  million	
  players	
  in	
  over	
  200	
  countries,	
  making	
  it	
  the	
  world's	
  most	
  popular	
  
sport.	
  2	
  	
  

	
  

Despite	
  a	
  significant	
  economic	
  downturn,	
  total	
  revenues	
  of	
  the	
  92	
  top	
  professional	
  clubs	
  
grew	
  by	
  5%	
  to	
  almost	
  £2.7	
  billion	
  in	
  2009/10	
  3	
  and	
  the	
  2010	
  World	
  Cup	
  in	
  South	
  Africa	
  
generated	
  £2.3	
  billion.	
  3,4	
  

	
  

Mass	
  gatherings	
  are	
  characterized	
  by	
  large	
  crowds	
  of	
  spectators	
  and	
  participants,	
  and	
  are	
  an	
  
increasingly	
  common	
  feature	
  of	
  societies.	
  5	
  Events	
  of	
  such	
  magnitude	
  result	
  in	
  a	
  significant	
  
influx	
  of	
  people	
  into	
  the	
  host	
  country,	
  resulting	
  in	
  a	
  temporarily	
  increased	
  local	
  population.	
  
The	
  requirements	
  of	
  such	
  a	
  population	
  may	
  be	
  assumed	
  to	
  increase	
  in	
  proportion	
  with	
  its	
  
size	
  and	
  lead	
  one	
  to	
  question	
  whether	
  emergency	
  department	
  load	
  would	
  be	
  affected	
  by	
  
such	
  events,	
  to	
  any	
  significant	
  degree.	
  

	
  

These	
  events	
  are	
  not	
  well	
  understood	
  and,	
  surprisingly,	
  are	
  more	
  hazardous	
  than	
  would	
  be	
  
expected:	
  they	
  generate	
  a	
  higher	
  incidence	
  of	
  injury	
  and	
  illness	
  than	
  is	
  apparent	
  from	
  
general	
  population	
  statistics	
  even	
  though	
  they	
  are	
  collections	
  of	
  “well	
  persons”.	
  5	
  
Furthermore,	
  in	
  recent	
  years,	
  there	
  is	
  increasing	
  concern	
  that	
  mass	
  gatherings	
  may	
  be	
  
subject	
  to	
  a	
  catastrophic	
  accident	
  or	
  attack	
  resulting	
  in	
  large	
  numbers	
  of	
  injured	
  or	
  dead	
  
persons.	
  5	
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Mass	
  gatherings	
  have	
  a	
  higher	
  patient	
  presentation	
  rate	
  than	
  is	
  found	
  within	
  the	
  general	
  
population5	
  which	
  may	
  well	
  translate	
  to	
  a	
  higher	
  emergency	
  department	
  presentation	
  rate	
  
to	
  the	
  closest	
  referral	
  facilities’	
  emergency	
  departments,	
  depending	
  on	
  variables	
  such	
  as	
  the	
  
nature	
  of	
  illness	
  as	
  well	
  as	
  the	
  medical	
  coverage	
  and	
  resources	
  available	
  at	
  the	
  event.	
  In	
  
addition,	
  an	
  increase	
  in	
  the	
  local	
  population	
  size	
  alone	
  as	
  a	
  result	
  of	
  influx	
  due	
  to	
  a	
  major	
  
sporting	
  event	
  may	
  be	
  a	
  factor	
  contributing	
  to	
  an	
  increase	
  in	
  emergency	
  department	
  
presentations.	
  	
  

	
  

Not	
  all	
  mass-­‐gatherings	
  are	
  equal.	
  6	
  The	
  American	
  College	
  of	
  Emergency	
  Physicians	
  (ACEP)	
  
outlined	
  several	
  variables	
  that	
  should	
  be	
  considered	
  by	
  event	
  planners	
  including:	
  alcohol	
  
and	
  drug	
  availability,	
  ‘type’	
  of	
  people	
  participating,	
  age	
  distribution	
  of	
  the	
  attendees,	
  event	
  
duration	
  and	
  the	
  time	
  it	
  occurs,	
  mobile	
  or	
  stationary	
  event,	
  attendance	
  expected,	
  event	
  
type,	
  presence	
  of	
  fireworks/torches/bonfires,	
  physical	
  plant	
  and	
  location	
  characteristics,	
  
outdoor	
  or	
  indoor	
  event,	
  and	
  weather.	
  6	
  Levitan	
  added	
  access	
  routes	
  to	
  and	
  from	
  the	
  site	
  
and	
  the	
  number	
  (and	
  visibility)	
  of	
  first	
  aid	
  stations	
  to	
  this	
  list.	
  6	
  

	
  

Smith	
  et	
  al	
  7	
  have	
  developed	
  a	
  mass-­‐gathering	
  medical	
  resource	
  matrix	
  for	
  a	
  developing	
  
world	
  scenario,	
  to	
  ensure	
  that	
  adequate	
  medical	
  resources	
  are	
  provided	
  at	
  such	
  events	
  as	
  
the	
  2010	
  FIFA	
  World	
  Cup	
  South	
  Africa	
  TM,	
  albeit	
  in	
  a	
  developing	
  country	
  where	
  medical	
  
resources	
  may	
  not	
  be	
  as	
  plentiful.	
  	
  

	
  

The	
  transport-­‐to-­‐hospital	
  rate	
  (TTHR)	
  and	
  patient	
  presentation	
  rate	
  (PPR)	
  are	
  examples	
  of	
  an	
  
emerging	
  common	
  language.	
  5	
  The	
  use	
  of	
  regression	
  modeling	
  to	
  predict	
  rates	
  of	
  patient	
  
presentation	
  and	
  of	
  transportation-­‐to-­‐a-­‐hospital	
  for	
  future	
  mass	
  gatherings	
  has	
  been	
  
described	
  by	
  Arbon	
  et	
  al.	
  8	
  This	
  may	
  be	
  relevant	
  in	
  its	
  impact	
  on	
  ED	
  presentation	
  volume,	
  but	
  
represents	
  just	
  one	
  variable	
  impacting	
  total	
  ED	
  presentation	
  volume.	
  

	
  

It	
  is	
  important	
  to	
  note	
  however,	
  that	
  patient	
  presentations	
  to	
  local	
  emergency	
  departments	
  
from	
  mass	
  gathering	
  sites	
  accounts	
  for	
  a	
  single	
  variable,	
  with	
  an	
  additional	
  variable	
  being	
  
the	
  effect	
  of	
  local	
  population	
  swell	
  on	
  ED	
  presentation	
  volume.	
  Furthermore,	
  in	
  recent	
  
years,	
  there	
  is	
  increasing	
  concern	
  that	
  mass	
  gatherings	
  may	
  be	
  subject	
  to	
  a	
  catastrophic	
  
accident	
  or	
  attack	
  resulting	
  in	
  large	
  numbers	
  of	
  injured	
  or	
  dead	
  persons.	
  5	
  

	
  

The	
  effects	
  of	
  a	
  mass-­‐gathering	
  on	
  the	
  local	
  community	
  are	
  not	
  entirely	
  clear,	
  although	
  a	
  
British	
  Emergency	
  Department	
  (ED)	
  volume	
  study	
  failed	
  to	
  show	
  an	
  increase	
  in	
  activity	
  level	
  
during	
  an	
  international	
  sporting	
  event,	
  and	
  the	
  1996	
  summer	
  Olympics	
  affected	
  the	
  local	
  
ED’s	
  ‘minimally’.	
  6	
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There	
  is	
  currently	
  only	
  limited,	
  and	
  contradictory,	
  information	
  in	
  the	
  literature	
  on	
  the	
  effects	
  
of	
  large	
  sports	
  events	
  on	
  the	
  workload	
  of	
  accident	
  and	
  emergency	
  departments.	
  9	
  

	
  

Cooke	
  et	
  al	
  9	
  retrospectively	
  assessed	
  emergency	
  department	
  presentations	
  after	
  the	
  
European	
  Football	
  Championships	
  (Euro96)	
  and	
  concluded	
  that	
  a	
  positive	
  variation	
  of	
  9–10%	
  
should	
  be	
  included	
  when	
  calculating	
  manpower	
  needs	
  within	
  an	
  emergency	
  department.	
  
The	
  conclusion,	
  based	
  on	
  these	
  results	
  was	
  that	
  special	
  measures	
  for	
  increased	
  workload	
  are	
  
not	
  required	
  by	
  emergency	
  departments	
  for	
  major	
  sporting	
  events	
  such	
  as	
  Euro96	
  over	
  and	
  
above	
  their	
  capacity	
  to	
  increase	
  throughput	
  on	
  other	
  days,	
  but	
  that	
  more	
  research	
  was	
  
required	
  to	
  confirm	
  this	
  initial	
  finding.	
  	
  

	
  

An	
  additional	
  aspect	
  of	
  increased	
  attendances	
  to	
  emergency	
  centres	
  during	
  sporting	
  events	
  
relates	
  to	
  the	
  presentation	
  of	
  cardiovascular	
  events.	
  Wilbert-­‐Lampen	
  and	
  Leistner	
  10	
  
prospectively	
  assessed	
  cardiovascular	
  events	
  during	
  the	
  2006	
  FIFA	
  World	
  Cup	
  Germany	
  TM.	
  
This	
  study	
  concluded	
  that	
  viewing	
  a	
  stressful	
  soccer	
  match	
  more	
  than	
  doubles	
  the	
  risk	
  of	
  an	
  
acute	
  cardiovascular	
  event.	
  In	
  view	
  of	
  this	
  excess	
  risk,	
  particularly	
  in	
  men	
  with	
  known	
  
coronary	
  heart	
  disease,	
  it	
  was	
  recommended	
  that	
  preventive	
  measures	
  were	
  urgently	
  
needed.	
  

	
  

In	
  further	
  corroboration,	
  Leeka	
  et	
  al	
  11	
  concluded	
  that	
  sporting	
  events	
  are	
  predictable	
  
triggers	
  of	
  cardiovascular	
  events	
  and	
  are	
  more	
  likely	
  to	
  affect	
  passionate	
  fans	
  and	
  patients	
  
with	
  known	
  cardiac	
  disease	
  and	
  supported	
  the	
  introduction	
  of	
  risk-­‐mitigating	
  measures	
  in	
  
relation	
  to	
  sporting	
  events.	
  They	
  also	
  noted	
  that	
  no	
  significant	
  difference	
  was	
  observed	
  in	
  
the	
  incidence	
  of	
  hospital	
  admissions	
  for	
  acute	
  myocardial	
  infarction	
  in	
  Sydney,	
  Australia,	
  in	
  
association	
  with	
  2	
  dramatic	
  local	
  soccer	
  matches	
  or	
  in	
  the	
  incidence	
  of	
  cerebrovascular	
  
events	
  in	
  a	
  hosptial	
  in	
  Germany	
  during	
  soccer	
  games	
  in	
  the	
  2006	
  FIFA	
  World	
  Cup	
  Germany	
  
TM.	
  

	
  

Carroll	
  et	
  al	
  12	
  examined	
  hospital	
  admissions	
  for	
  a	
  range	
  of	
  diagnoses	
  on	
  days	
  surrounding	
  
England’s	
  1998	
  FIFA	
  World	
  Cup	
  France	
  TM	
  football	
  matches	
  and	
  found	
  that	
  the	
  risk	
  of	
  
admission	
  for	
  acute	
  myocardial	
  infarction	
  increased	
  by	
  25%	
  on	
  30	
  June	
  1998	
  (the	
  day	
  
England	
  lost	
  to	
  Argentina	
  in	
  a	
  penalty	
  shoot-­‐out)	
  and	
  the	
  following	
  two	
  days.	
  Kirkup	
  et	
  al	
  1	
  
found	
  an	
  association	
  between	
  the	
  outcome	
  of	
  football	
  matches	
  and	
  deaths	
  from	
  circulatory	
  
disease,	
  for	
  men	
  but	
  not	
  women.	
  

	
  

Despite	
  the	
  above	
  evidence	
  for	
  the	
  argument	
  that	
  major	
  sporting	
  events	
  do	
  result	
  in	
  an	
  
increase	
  in	
  emergency	
  centre	
  presentations	
  within	
  the	
  host	
  region	
  or	
  at	
  least	
  influence	
  the	
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case	
  mix	
  of	
  presentation	
  to	
  an	
  extent,	
  there	
  are	
  just	
  as	
  many	
  examples	
  in	
  the	
  literature	
  of	
  
absent,	
  variable	
  or	
  inconsistent	
  findings.	
  For	
  instance,	
  Mattick	
  13	
  assessed	
  the	
  impact	
  of	
  the	
  
1998	
  FIFA	
  World	
  Cup	
  France	
  TM	
  and	
  concluded	
  that	
  the	
  workload	
  of	
  the	
  emergency	
  
department	
  was	
  only	
  substantially	
  affected	
  after	
  one	
  match,	
  that	
  of	
  the	
  opening	
  game	
  
between	
  Brazil	
  and	
  Scotland.	
  In	
  addition,	
  Cooke	
  et	
  al	
  9	
  noted	
  that	
  both	
  the	
  Superbowl	
  and	
  
the	
  America’s	
  Cup	
  have	
  been	
  reported	
  to	
  be	
  associated	
  with	
  a	
  decrease	
  in	
  emergency	
  
attendances.	
  

	
  

Even	
  with	
  regards	
  to	
  increased	
  cardiovascular	
  presentations	
  during	
  sporting	
  events,	
  there	
  is	
  
a	
  significant	
  degree	
  of	
  controversy	
  in	
  terms	
  of	
  study	
  findings.	
  Barone-­‐Adesi	
  et	
  al	
  14	
  
investigated	
  this	
  association	
  in	
  the	
  entire	
  Italian	
  population	
  and	
  found	
  no	
  evidence	
  of	
  
increased	
  rates	
  of	
  hospital	
  admissions	
  for	
  acute	
  myocardial	
  infarction	
  associated	
  with	
  
football	
  matches	
  played	
  by	
  the	
  Italian	
  national	
  team	
  in	
  three	
  international	
  competitions	
  held	
  
between	
  2002	
  and	
  2006	
  (the	
  2002	
  FIFA	
  World	
  Cup	
  Korea/Japan	
  TM,	
  the	
  European	
  
Championship	
  2004	
  and	
  the	
  2006	
  FIFA	
  World	
  Cup	
  Germany	
  TM).	
  This	
  study	
  (Barone-­‐Adesi	
  et	
  
al,)	
  15	
  also	
  reviewed	
  the	
  10	
  published	
  studies	
  on	
  the	
  association	
  between	
  football	
  matches	
  
and	
  the	
  risk	
  of	
  cardiovascular	
  events.	
  With	
  the	
  exception	
  of	
  the	
  German	
  study	
  and	
  two	
  small	
  
Swiss	
  studies,	
  all	
  relative	
  risk	
  (RR)	
  estimates	
  were	
  spread	
  around	
  the	
  null	
  value,	
  ranging	
  
between	
  0.7	
  and	
  1.3.	
  The	
  conclusion	
  therefore,	
  was	
  that	
  the	
  cardiovascular	
  effects	
  of	
  
watching	
  a	
  football	
  match	
  are	
  likely	
  to	
  be,	
  if	
  anything,	
  very	
  small.	
  

	
  

4.	
  Summary	
  of	
  the	
  Literature	
  Review	
  

Multiple	
  studies	
  have	
  been	
  published	
  which	
  assess	
  the	
  impact	
  of	
  major	
  sporting	
  events	
  on	
  
ED	
  workload.	
  A	
  number	
  of	
  these	
  have	
  demonstrated	
  no	
  statistically	
  significant	
  increase	
  in	
  ED	
  
presentation	
  volume	
  as	
  a	
  result	
  of	
  these	
  events.	
  There	
  have	
  been	
  a	
  few	
  contradictory	
  
studies	
  which	
  demonstrate	
  a	
  statistically	
  significant	
  increase	
  within	
  specific	
  presentation	
  
groups,	
  such	
  as	
  cardiovascular	
  presentations,	
  but	
  this	
  has	
  not	
  been	
  borne	
  out	
  uniformly	
  
through	
  studies.	
  An	
  extensive	
  follow-­‐up	
  study	
  with	
  a	
  significant	
  population	
  size	
  found	
  no	
  
statistically	
  significant	
  increase	
  in	
  cardiovascular	
  presentations	
  during	
  major	
  sporting	
  events.	
  

A	
  review	
  of	
  mass	
  gathering	
  literature	
  is	
  relevant	
  in	
  terms	
  of	
  the	
  translation	
  of	
  patient	
  
presentation	
  rates	
  to	
  transport-­‐to-­‐hospital	
  rates	
  and	
  the	
  resultant	
  impact	
  of	
  this	
  variable	
  on	
  
ED	
  presentation	
  volume.	
  Regression	
  analysis	
  and	
  measurement	
  tools	
  have	
  been	
  described	
  in	
  
the	
  literature	
  in	
  order	
  to	
  predict	
  both	
  patient	
  presentation	
  rates	
  and	
  transport-­‐to-­‐hospital	
  
rates,	
  thereby	
  aiding	
  in	
  staffing	
  and	
  logistical	
  planning	
  at	
  venues.	
  The	
  relevance	
  of	
  this	
  
variable	
  in	
  terms	
  of	
  translated	
  impact	
  on	
  ED	
  presentation	
  volume	
  is	
  undefined.	
  	
  

Despite	
  there	
  being	
  a	
  lack	
  of	
  statistically	
  significant	
  demonstrable	
  impact	
  of	
  major	
  sporting	
  
events	
  on	
  ED	
  presentations	
  in	
  the	
  literature,	
  and	
  therefore	
  no	
  direct	
  implication	
  of	
  the	
  need	
  
for	
  special	
  measures	
  for	
  increased	
  staffing	
  and	
  capacity,	
  there	
  has	
  been	
  a	
  suggestion	
  of	
  the	
  
usefulness	
  of	
  increased	
  capacity	
  9-­‐10%	
  of	
  certain	
  days.	
  Further	
  research	
  is	
  required	
  to	
  clarify	
  
this	
  requirement.	
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The	
  requirement	
  for	
  a	
  rapid	
  increase	
  in	
  ED	
  surge	
  capacity	
  becomes	
  more	
  prominent	
  as	
  the	
  
concern	
  relating	
  to	
  mass	
  catastrophes/attacks	
  progressively	
  increases	
  globally.	
  	
  

Identification	
  of	
  gaps	
  or	
  needs	
  for	
  further	
  research	
  

The	
  impact	
  of	
  major	
  sporting	
  events	
  on	
  the	
  ED	
  patient	
  presentation	
  volume	
  in	
  its	
  entirety	
  
may	
  be	
  negligible,	
  but	
  it	
  may	
  be	
  useful	
  for	
  ED	
  management	
  to	
  have	
  a	
  good	
  understanding	
  of	
  
mechanisms	
  that	
  may	
  assist	
  in	
  increasing	
  surge	
  capacity	
  in	
  times	
  of	
  increased	
  need,	
  as	
  
transient	
  as	
  they	
  may	
  be.	
  These	
  mechanisms	
  may	
  include	
  increasing	
  triage	
  capacity	
  through	
  
training,	
  mobilization	
  of	
  additional	
  space	
  around	
  the	
  ED	
  in	
  order	
  to	
  increase	
  throughput	
  
capacity	
  and	
  creating	
  drill	
  rosters	
  for	
  off-­‐duty	
  staff	
  thereby	
  increasing	
  staff	
  capacity	
  in	
  times	
  
of	
  dire	
  need.	
  While	
  these	
  may	
  not	
  be	
  required	
  for	
  the	
  purpose	
  of	
  major	
  sporting	
  events	
  
themselves,	
  they	
  form	
  a	
  risk	
  mitigation	
  strategy	
  for	
  increasing	
  concerns	
  of	
  mass	
  casualty	
  
incidents.	
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Abstract  
 
 
Objective: The objective of the study was to assess the impact of an international sporting 
event (the 2010 FIFA World CupTM) on emergency centre presentations. Available evidence 
relating to this impact is unclear yet particularly relevant for developing countries where 
resources are limited. 
 
Methods: Data was retrospectively collected from patient registries in seven emergency 
centres within the Cape Metropole for the period 11 June – 11 July 2010 and compared with 
these dates in 2009, as a control period. This study was granted approval by the Human 
Research Ethics Committee at the University of Cape Town. 
 
Results: There was no statistically significant difference identified in the mean attendance (p 
= 0.40) to the seven centres included in the study period in 2010 as compared with the control 
period in 2009. There was no statistically significant difference between male, as compared 
with female gender presentations identified (p = 0.78) over the study period compared to the 
control period.  
 
There was a statistically significant decrease in the mean number of patient presentations to 
the emergency centre within the closest proximity to the match venue during the study period 
as compared with the control period (p = 0.001). The mean percentage of patient 
presentations to the medical specialty category as compared with other specialty categories 
showed a statistically significant increase (p = 001). 
 
Conclusion: There was no statistically significant impact of the FIFA 2010 World CupTM on 
the emergency centre presentations included in this study. This finding is consistent with 
studies conducted during the 1998 and 2002 FIFA World CupsTM. 
 
The total number of patient presentations to the emergency centre with the closest proximity 
to the match venue demonstrated a statistically significant decrease during the study period, 
contributed to by the active ambulance divert put into operation over the period of the 
international sporting event. 
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Introduction 
 
“Some people believe football is a matter of life and death. I’m very disappointed with that 
attitude. I can assure you it is much, much more important than that.” [Bill Shankly, former 
Liverpool Manager (1913 – 1931)].1 

 
International sporting events result in a significant influx of people into the host country, 
resulting in a temporarily increased local population. The estimated final number of visiting 
2010 World Cup tourists to the Western Cape was 108 384.2 The requirements of such a 
population may be assumed to increase in proportion with its size and lead one to question 
whether emergency centre load would be affected by such events, to any significant degree.  
 
Mass gatherings are not well understood and but recent literature has noted that they are 
more hazardous than would be expected: they generate a higher incidence of injury and 
illness than is apparent from general population statistics even though they are collections of 
“well persons”.3   

 
Mass gatherings are characterized by crowds of spectators and participants, and are an 
increasingly common feature of societies.3 Not all mass-gatherings are equal.4 The American 
College of Emergency Physicians (ACEP) outlined several variables that should be 
considered by event planners including: alcohol and drug availability, ‘type’ of people 
participating, age distribution of the attendees, event duration and the time it occurs, mobile 
or stationary event, attendance expected, event type, presence of fireworks/torches/bonfires, 
physical plant and location characteristics, outdoor or indoor event, and weather.4 According 
to Milsten et al, Levitan added access routes to and from the site and the number (and 
visibility) of first aid stations to this list.4 
 
Smith et al., have developed a mass-gathering medical resource matrix for a developing 
world scenario, to ensure that adequate medical resources are provided at events like the 
2010 FIFA World Cup South AfricaTM. 5 
 
The transport-to-hospital rate (TTHR) and patient presentation rate (PPR) are examples of an 
emerging common language.3 The use of regression modeling to predict rates of patient 
presentation and of transportation-to-a-hospital for future mass gatherings has been 
described by Arbon et al.6 This may be relevant in its impact on emergency centre 
presentation volume, but it is important to note however, that patient presentations to local 
emergency centres from mass gathering sites account for just a single variable, with an 
additional variable being the effect of local population swell on emergency centre presentation 
volume.  
 
There is currently only limited and contradictory information in the literature on the effects of 
large sporting events on the workload of emergency centres.7  

 
Mattick assessed the impact of the 1998 FIFA World Cup FranceTM and concluded that the 
workload of the emergency centre was only substantially affected after one match, that of the 
opening game between Brazil and Scotland.8 Mattick et al., in 2003, further analyzed related 
attendances to an emergency centre during the televised coverage of the 2002 FIFA World 
CupTM final match between Brazil and Germany.9 The overall impact on attendance was 
found to be limited.  
 
Cooke et al. retrospectively assessed emergency centre presentations after the European 
Football Championships (Euro96) and concluded that a positive variation of 9–10% should be 
included when calculating manpower needs within an emergency centre.7 The 
recommendation was that special measures for increased workload are not required by 
emergency centres for international sporting events such as Euro96 over and above their 
capacity to increase throughput on other days, but that more research was required to 
confirm this initial finding.  
 
While there is some evidence that sporting events do result in an increase in emergency 
centre presentations within the host region or at least influence the case mix of presentation 
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to an extent (e.g. by increasing the incidence of cardiovascular presentations10,11,12), there are 
many examples in the literature of no significant increase in patient presentation.7,8,9,13 
 
 
Methods 
 
Study design 
 
This study utilized data previously collected for an audit. Patient presentation data from the 
emergency centres of seven public hospitals in the Cape Metropole was retrospectively 
collected and analyzed.  
 
The study period of 11 June – 11 July 2010 was compared to the control period of 11 June – 
11 July 2009. This study period was chosen as it coincided with an international sporting 
event, the 2010 FIFA World Cup South AfricaTM. The emergency centres included Groote 
Schuur Hospital, Tygerberg Hospital, New Somerset Hospital (NSH), GF Jooste Hospital, 
Victoria Hospital, Paarl Hospital and Hottentots Holland (Helderberg) Hospital. These 24-hour 
emergency centres were chosen due to their close proximity to 1) the stadium, 2) the official 
FIFA fanpark, and 3) the city centre presumed to host the most tourist spectators attending 
the games. 
 
In addition, quantitative data variables such as age, gender, triage code and presenting 
complaint were included from the centre closest in proximity to the stadium, New Somerset 
Hospital (NSH), the designated hospital for the stadium for the duration of the study period. 
NSH was also the facility that received any emergency patients from the FIFA fanpark, 
fanwalk (designated walkway from the stadium to the city centre/fanpark), and city centre, 
due to its drainage area. 
 
The triage codes were calculated on the South African Triage Scale (SATS). Patients are 
categorized into one of four acuity levels: red (emergency – should be seen immediately), 
orange (very urgent – should be seen in less than 10 minutes), yellow (urgent – should be 
seen in less than 60 minutes), green (routine – should be seen in less than 240 minutes/4 
hours).14 A fifth category, unclassified, was created for data collected but not assigned to any 
of the four defined categories. 
 
The presenting complaint was classified into a relevant specialist category, ie. internal 
medicine, general surgery, trauma, obstetrics/gynaecology, psychiatry or other. A seventh 
category, unclassified, consisted of data collected but not classified into one of the six 
specialist categories. 
 
 
New Somerset Hospital (NSH) 
 
New Somerset Hospital, the designated hospital in Cape Town for the 2010 FIFATM World 
Cup, is located approximately 1km from Cape Town Stadium where all Cape Town matches 
were played during the event. NSH is a 260 bed, predominantly regional hospital, with a 
staffing profile consisting of 542 including doctors, nurses and administrative staff among 
others with supportive functions. Its specialties consist of Emergency Medicine, Internal 
Medicine, General Surgery, Orthopaedic Surgery, Anaesthetics, Obstetrics/Gynaecology, 
Paediatric Medicine and Radiology. 
 
A large influx of people was expected in the immediate hospital drainage area during 2010 
FIFATM World Cup period because of not only the close proximity to the Cape Town stadium, 
but also the surrounding associated events as well as surrounding visitors’ accommodation 
facilities. This was seen as a potential risk for an increase in emergency centre workload. An 
operational plan was therefore devised for this facility, specifically for the duration of 6 June 
2010 through 11 July 2010 (the first match day was on 11 June).15 
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Specialist consultant cover was present on all match days and shift handover times were 
altered in order to accommodate match times for all categories of staff where applicable. In 
addition to increased staffing in all of the named specialties, the nursing staff as well as 
administrative staff complement was also increased on match days. Any other additional staff 
requirements were to be met as per an internal Major Incident Plan call-out list.  
 
Supply chain management functions were implemented during non-match days, ie. re-
stocking of equipment, consumables and oxygen. Increased stores of emergency blood were 
carried for the full period of time. Laboratory and forensic services functioned as normal.  
 
Elective theatre lists and specialist outpatient clinics were deferred for the period in question, 
with the exception of ante-natal clinic and orthopaedic fracture clinic. 
 
NSH was put onto proactive ambulance divert on the match days which meant that none of 
the usual ambulance workload was taken to NSH on those days. 
 
 
Data collection 
 
Patient data from the patient registries of the seven emergency centres had been entered into 
patient collection data sheets for the purposes of the World Cup (WC) 2010 audit. This data 
was captured onto Excel (Microsoft Corporation, Redmond, WA) spreadsheets. 
 
The data variables, presenting complaint and triage code were collected from the centre with 
the closest proximity to the stadium, which was also the designated hospital for the World 
Cup according to the World Cup 2010 Health Plan.14  
 
Patients’ names, hospital numbers or any other patient identifying information was completely 
omitted from this process therefore patient confidentiality was maintained. 
 
 
Data analysis 
 
The original data from the seven centres included in the study was re-worked to number of 
patients per group per year per hospital. Differences between years and groups were tested 
using a 2-way ANOVA with year and group as the two factors, and the hospitals as replicates. 
 
Significance testing and descriptive statistical methods were also applied to the patient 
variables from the centre closest to the stadium (NSH), to identify significant trends between 
the period containing an international sporting event as compared with the control period. 
 
 
Results 
 
A total of 7 266 (56%) males and 5 733 (44%) females presented to the emergency centres 
included in the control period (11 June – 11 July) in 2009. A total of 6 218 (56%) males and   
4 799 (44%) females presented in the study period, 11 June – 11 July 2010. This represents 
a total patient presentation of 12 999 in June 2009 and 11 017 in June 2010. The mean 
patient presentation rate per centre for the control period in question was 1 927 in 2009 and  
1 658 in the study period in 2010. There was no statistically significant difference identified in 
total attendance (p = 0.40) to the seven emergency centres included in the study between the 
control period and the study period. The mean number of male presentations per centre for 
the control period was 1 038 in 2009 and 888 in the period studied in 2010. The mean 
number of female presentations per centre for the same period was 819 in 2009 and 686 in 
2010. There was no statistically significant difference between male gender presentations as 
compared with female gender presentations identified (p = 0.78) between the control period 
and the study period.  
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Figure 1. Adult presentations to seven emergency centres over the study period in 2009 as 
compared with the control period in 2010. 
 
 
Further analysis was carried out within New Somerset Hospital (NSH), the centre with the 
closest proximity to the stadium, which was also the designated hospital for the World Cup 
according to the World Cup 2010 Health Plan15, in order to identify any significant trends. The 
analyses focused on two variables, the presenting complaint (by specialist category) and the 
presenting triage code.  
 
The total number of patient presentations decreased during the study as compared with the 
control period analyzed. The mean number of patient presentations per day within this centre 
was 89.2 within the control period and 51.6 within the study period. This decline in patient 
presentation was statistically significant (t = 9.9; p = 0.001). 
 
The presenting complaint data was assessed for normality using a Kolmogorov-Smirnov test 
and found to have a normal distribution (p>0.05) for all events. The number of patient 
presentations within each category was compared through an analysis of variance between 
the study and control periods with the following result: medical (F = 39.56; p = 0.001); surgical 
(F = 0.66; p = 0.42); trauma (F = 3.25; p = 0.76); ob/gyn (F = 0.71; p = 0.40); psychiatry (F = 
1.61; 0.21); other (F = 3.60; p = 0.06); unknown (F = 72.6; P = 0.001). The independent 
means test showed a statistically significant increase in the mean number of patient 
presentations to the medical specialty category, as well as a statistically significant decrease 
in the quantity of unknown data, confirming the results outlined.  
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Figure 2. Initial patient presenting complaint per specialty as a percentage of the total 
number of patient presentations to New Somerset Hospital between the control period and 
the study period.  
 
 

 
 
Figure 3. Triage codes of patient presentations as a percentage of the total number of patient 
presentations to New Somerset Hospital between the control period and the study period. 
 
 
The triage data was tested for normality utilizing the k-test and found to have a normal 
distribution (p>0.05). The analysis of variance between the control and study periods 
generated the following results: green (F = 4.60; p = 0.04); yellow (F = 12.96; p = 0.001); 
orange (F = 5.09; P = 0.03); red (F = 10.62; p = 0.002); unclassified (F = 9.32); p = 0.003). 
The independent means test confirmed the findings outlined with a statistically significant 
increase in red-coded patients and unclassified data, as well as a statistically significant 
decrease in green, yellow and orange-coded patients. 
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Discussion 
 
 
Total patient presentations to seven centres combined 
 
The total mean patient presentations to all seven emergency centres included in this study 
did not demonstrate a statistically significant difference between the control period in 2009 as 
compared with the study period in 2010. This finding is consistent with studies conducted 
during the 1998 and 2002 FIFA World CupsTM.7,8,9 

 
 
Total patient presentations to NSH 
 
The total mean patient presentations within NSH decreased significantly during the study as 
compared with the control period analysed.  
 
This decline in patient presentation is in part explained by the intentional diversion of 
ambulances during match days, which meant that none of the usual ambulance workload was 
taken to NSH on those days, but directed to other facilities. In addition, limited elective 
services for the duration of the international sporting event were offered at this centre. Further 
research would be required in order to establish the degree to which the above factors 
account for the decline in patient presentation demonstrated, as well as identifying further 
contributory factors. 
 
 
Presenting complaints (NSH) 
 
A comparative analysis of the mean presenting complaints between the study period as 
compared with the control period showed that only the mean percentage of patient 
presentations to the medical specialty increased over the duration of the international sporting 
event. This finding is congruent with literature that has identified a trend toward increased 
medical presentations as opposed to trauma presentations during international sporting 
events.16 
 
However, even though the mean percentage of patient presentations to the medical specialty 
category showed a statistically significant increase, total numbers of patient presentations to 
the medical specialty category decreased over the period of the international sporting event. 
This is most likely due to the ambulance diversion effect of the operational plan highlighted. 
  
The statistically significant decrease noted in the unclassified category of data is a result of 
improved data logging during the study period as compared with the control period. This may 
be due to increased staffing and heightened awareness of the importance of patient data 
recording during the 2010 FIFA World CupTM. However, this improved data-recording trend 
was not consistent across all data variables. 
 
Overall, medical and trauma presentations made up the vast majority of the presenting 
complaints to this facility. This trend was maintained between the control and study periods.  
 
 
Triage Codes (NSH) 
 
The percentage of unclassified data (ie. data which was collected, but not assigned to a 
specific triage category) within this portion of the analysis was high and proved to be a limiting 
factor. The results of the analysis of triage codes showed a statistically significant difference 
in every category. However, the amount of unclassified data was also statistically significantly 
higher within the year of the international sporting event as compared with the control period. 
If one assumes that the unclassified data has a normal distribution pattern, as did the 
classified data, then the statistically significant increase in red-coded patients may in fact be 
under-reported. Conversely, if the same assumption is held, then the green-, yellow- and 
orange-coded patient presentation percentage decrease may not be significant.  
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However, it is important to highlight that while the percentages of the individual code 
categories may have increased or decreased between the control and study period, that total 
numbers of patient presentations within each of these categories decreased during the period 
of the international sporting event.  
 
 
Limitations 
 
Since the study was retrospective, data had been collected for the WC2010 audit and 
analyzed thus holding inherent limitations. The percentage of unclassified data within the 
‘presenting complaint’ and ‘triage’ variables was found to be statistically significant and 
proved to be limiting in the interpretation of that portion of the analysis. In addition, any 
potential missing/unrecorded data would result in an inaccuracy of the data analysed, 
particularly if the omissions involved were greater in any particular category/ies. 
 
The use of a historical control contains the inherent risk of the effect of confounding variables 
on the results produced. 
 
The data was collected within the public sector hospitals only and excluded private healthcare 
facilities, which serve a far smaller percentage of the population but the majority of healthcare 
insured patients, which tourists tend to be. A degree of population bias is expected as a 
result. 
 
 
Conclusions 
 
Based on the results of this study, the total patient presentation volume did not show a 
statistically significant difference within the seven emergency centres analysed during the 
period of an international sporting event, the 2010 FIFA World CupTM. This finding is 
consistent with the results of studies conducted during the 1998 and 2002 FIFA World 
CupsTM.7,8,9 

 
Further research is required to determine whether throughput capacity during certain portions 
of the day may lead to an increase in patients as a result of, for instance, delayed patient 
presentations due to a match day.  
 
Upon further analysis conducted on the available data from the centre with the closest 
proximity to the stadium, the designated hospital for the match venue, mean patient 
presentation numbers decreased over the study period as compared with the control period, 
as a result of a proactive ambulance divert on match days. Mean patient presentation 
percentage to the medical specialty increased significantly over the study period, as 
compared with mean presentation percentage to other specialty categories. 
 
Triage data from the same centre showed statistically significant changes through all 
categories. However, the percentage of unclassified data present served as a limiting factor 
to the interpretation of this outcome. A trend toward an increased percentage of red-coded 
patients was noted, even though total numbers of these presentations had decreased over 
the study period. 
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Appendix A: Data Collection Sheet Template 

WC2010	
  HOSPITAL	
  IMPACT	
  
DATA	
  COLLECTION	
  SHEET	
  

FACILITY	
  :	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

DATE	
  :	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  
	
  
Age	
  
1.	
  	
   Child	
  ≤	
  12	
  

	
  
Adult	
  
	
  

Unknown	
   TOTAL	
  

	
  
Sex	
  
2.	
  	
   Male	
  

	
  
Female	
   Unknown	
   TOTAL	
  

	
  
Triage	
  Colour	
  
3.	
  	
   Green	
  

	
  
	
  

Yellow	
   Unclassified	
   TOTAL	
  

Orange	
  
	
  
	
  

Red	
   	
  

	
  
Presenting	
  Complaint	
  
4.	
  	
   Medical	
  	
  

	
  
	
  

Surgical	
   Unknown	
   TOTAL	
  

Trauma	
  
	
  

Ob/Gyn	
  
	
  

	
  

Psych	
  
	
  
	
  

Other	
   	
  

	
  
Disposition	
  
5.	
  	
   Discharged	
   Admitted	
   Died	
   TOTAL	
  

Left	
  before	
  being	
  seen	
   Transferred	
  to	
  another	
  
facility	
  

Unknown	
  

	
  
Time	
  
6.	
  	
   00h01-­‐04h00	
   04h01-­‐08h00	
   08h01-­‐12h00	
   TOTAL	
  

12h01-­‐16h00	
  
	
  

16h01-­‐20h00	
   20h01-­‐24h00	
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WC2010	
  HOSPITAL	
  IMPACT	
  

DATA	
  COLLECTION	
  TICK	
  SHEET	
  

	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  
Green	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Orange	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Yellow	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Red	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

?unk	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  
Med	
   	
  

	
  
	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Surg	
   	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Trauma	
   	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Ob&G	
   	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Paed	
   	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Other	
   	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

?unk	
   	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  
DC	
   	
  

	
  
	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Left	
   	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Admit	
   	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Transfer	
   	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

Died	
   	
  
	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

?	
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Appendix B: Data Spread Sheet Template 

	
  

	
  

	
  

Date	
   11-­‐Jun-­‐09	
   12-­‐Jun-­‐09	
   13-­‐Jun-­‐09	
  
#	
  Patients	
  seen	
   	
   	
   	
  
Age	
   	
   	
   	
  

Child	
   	
   	
   	
  
Adult	
   	
   	
   	
  

Unknown	
   	
   	
   	
  
	
   0	
   0	
   0	
  

Sex	
   	
   	
   	
  
Male	
   	
   	
   	
  

Female	
   	
   	
   	
  
Unknown	
   	
   	
   	
  

	
   0	
   0	
   0	
  
Triage	
  Colour	
   	
   	
   	
  

Green	
   	
   	
   	
  
Yellow	
   	
   	
   	
  
Orange	
   	
   	
   	
  

Red	
   	
   	
   	
  
Unclassified	
   	
   	
   	
  

	
   0	
   0	
   0	
  
Presenting	
  Complaint	
   	
   	
   	
  

Medical	
   	
   	
   	
  
Surgical	
   	
   	
   	
  
Trauma	
   	
   	
   	
  
Ob/Gyn	
   	
   	
   	
  
Psych	
   	
   	
   	
  
Other	
   	
   	
   	
  

Unknown	
   	
   	
   	
  
	
   0	
   0	
   0	
  

Disposition	
   	
   	
   	
  
Discharged	
   	
   	
   	
  

Left	
   	
   	
   	
  
Admitted	
   	
   	
   	
  

Transferred	
   	
   	
   	
  
Died	
   	
   	
   	
  

Unknown	
   	
   	
   	
  
	
   0	
   0	
   0	
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