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ABSTRACT

in order to address an apparent increase in the number of rugby-related spinal cord
injuries (SCls) in South Africa, a retrospective case-series study was conducted from
1980-2007. A database was developed to monitor the trends, establish the
demographics, distribution and present management of SCls and to use this
knowledge to institute and evaluate preventative measures. Two hundred and forty
six SCls were identified with 119 participants completing a spinal injury questionnaire

with information found on a further 64 players (30 were deceased).

The number of SCls increased from 36 in 1980-9, to 56 in 1990-9 and 65 in 2000-7.
The overall trend for the neurological outcome has improved with 25% of players
having non-catastrophic outcomes in 1980-89 and 54% in 2000-7. But, previously
disadvantaged players had a greater percentage of catastrophic outcomes with
almost a quarter of players with catastrophic outcomes dying within two years. The
tackle accounted for a greater proportion of SCls but scrummaging had more
catastrophic outcomes. Hookers and players aged 17 had the highest number of
SCls. The majority of players had played rugby for more than five years at the time

of injury.

Notably, 76% of players with no pre-season conditioning sustained SCls with most
occurring at the beginning of the season, Over 50% of the players with catastrophic
outcomes had no medical personnel pre#ent at the time of injury with almost half
waiting longer than six hours for acute management. The majority of players
received no financial compensation with ‘only four players returning to full

participation.

A



The increasing trend of SCls needs to urgently be addressed, especially in young
players, and the neurological outcome and survival status in the previously
disadvantaged players must be improved. A compulsory register for SCls and an
educational preventative injury programme must be initiated with greater emphasis
on neck strengthening, conditioning before first contact play and correct techniques

for scrummaging and tackling. Adequate financial compensation should be instituted.
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ASIA: The American Spinal Injury Association scales A to D to classify
serious injury claims that involve permanent functional impairment resulting

from damage to the spinal cord (http://en.wikipedia.org/wiki/Spinal_injury)

BMI: Body mass index (kg/m?)

CBPF: Chris Burger / Petro Jackson Players’ Fund

IRB: International Rugby Board. The international governing body of rugby

union

KZN: KwaZulu-Natal

MRC: Medical Research Council

NZ: New Zealand

NZRU: New Zealand Rugby Union

RU: Rugby Union

SA: South Africa

SARU: South African Rugby Union

SASCA: Southern African Spinal Cord Association
SASSU: South Africa Students Sports Union
SCl(s): Spinal cord injury (injuries)

SSISA: Sport Science Institute of South Africa
SWD: South Western Districts

UCT: University of Cape Town

USSASA: United Schools Sport Association of South Africa
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< Duration of initial care: The period of time from the date of injury to their
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date of discharge from the spinal unit to their previous home, or to a new
home, nursing home or other accommodation.
Engagement. The moment at which, on the referee’s signal, the two forward
packs of the opposing teams lock together to form the scrum (Carmody et al
2005).
Ethnicity: The South African government previously used racial classification
as a tool in its official state policies to control its population. Prior to elections
in SA in 1994, apartheid legislation classified inhabitants into racial groups
(‘'black’, ‘white', 'coloured' and 'Indian’ (or 'Asian’'). '‘Coloureds’ were
technically a mixed race and often possess substantial ancestry from
Europe, Indonesia, India, Madagascar, Malaysia, Mozambique, Mauritius,
St. Helena and Southern Africa (http./en.wikipedia.org/wiki/Apartheid).
Forwards: Player numbers one to eight. The main role of the forwards in
rugby union is to win and retain possession of the ball. The forwards contest
the ball in set play - scrums and lineouts. Forwards are involved in tackling
and defence.
Grade of neuropraxia: (Torg et al 2002)

o Grade | - Less than 15 minutes

o Grade Il - Greater than 15 minutes but less than 24 hours

o Grade Il - More than twenty four hours
Hooker: Hookers are in the central front-row forward position of the scrum
(Carmody et al 2005).

Indaba: Conference (in South African Nguni language)
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Maul: In rugby union, a maul is formed when one or more players from each
team are on their feet in physical contact closing around a player who is
carrying the ball (Scher 1998). The ball is off the ground and is held by a
player who is simultaneously held by one or more opponents and a team
mate (Quarrie et al 2007).

Neurological pattern is defined by anatomical distribution of the
neurological symptoms: (Torg et al 2002)

o Quad - Involve all four extremities.

o Upper - Both upper extremities involved.

o Lower - Both lower extremities involved.

o Hemi - Involved ipsilateral upper and lower extremity.

Outcome:

o Catastrophic: Players that permanently require the use of a wheelchair
after one year after their injury or are deceased as a result of their
spinal cord injury.

o Non-catastrophic outcome: Players who are able to walk with or
without the aid of assistive devices such as crutches.

Paraplegia: Injury at the thoracic, lumbar or sacral levels, with an impairment
or loss of motor and/or sensory function in these segments of the spinal cord.
Upper limb function is spared, but depending on the level of the injury, the
trunk, pelvic organs and lower limbs may be functionally impaired.

Paresis: Episodes with motor weakness (Torg et al 2002).

Plegia: Episodes of complete paralysis (Torg et al 2002).

Parathesia: Episodes that involve only sensory changes without motor

involvement (Torg et al 2002).
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Pre-season conditioning sessions: Training that occurs before the start of
the season with the goal of developing specific fitness characteristics in
preparation for the season.

Previously disadvantaged: A player that would have been classified 'black’,
'coloured' or 'Indian’ under the apartheid government.

Prone: Lying on your stomach.

Protective equipment: Includes mouth guards, padded headgear, padded
clothing, fingerless gloves, strapping, support sleeves, shin guards and ankle
braces.

Ruck: In rugby union, a ruck is a phase of play (often after a tackle) that
occurs when the ball is on the ground. One or more players from each team
are on their feet in physical contact, closing around the ball between them and
contest possession (Scher 1998, Quarrie et al 2007).

Rugby League: A variant of rugby played between two teams of 13 players
and governed by separate administrative body from rugby union. Rugby unidn
and rugby league developed from the same parent game,; although they have
many similarities; some important differences exist. After a tackle in rugby
league, the tackled player is allowed to stand up and restart play by placing
the ball on the ground and holding it back to a team member standing behind
him. There are no rucks or mauls of the type that occur in rugby union.
Scrums in rugby league involve minimal pushing, whereas pushing is a major
feature of rugby union scrums (Quarrie et al 2007).

RugbySmart: A joint venture between the New Zealand Rugby Football

Union (NZRFU) and Accident Compensation Corporation (ACC) and is based

XV



around ACC SportSmart — the 10—point action plan for sports injury
prevention.

< Rugby Union: A type of full contact football usually played between two
teams of 15 players. Players may carry the ball and pass or kick it. Points are
scored by placing the ball over the opposition goal line or by kicking goals.
Ten and seven a side versions of the sport are also played. The rules of the
game are termed laws and are available at

| (www.irb.com/EN/Laws=and=Regulations / Quarrie et al 2007).

Scrum: A means of restarting play after minor infringements. The forwards of

B,
L4

each team form together in three rows and close up with their opponents so
that the heads of the front row players interlock. This creates a tunnel into
which the ball is thrown. The front row players contest possession of the ball
by hooking the ball back with their feet (Quarrie et al 2007).
% Scrum:
o contested: A scrum in which the opposing teams engage in a 'contest’,
pushing with great force towards each other to try to gain ground and

get possession of the ball (Carmody 2005).

o loose: A ruck or maul and often referred to as a loose scrum.

o popping: Front rowers must engage square on. It is an infringement
for a loose-head prop to push into the opposition tight-head prop's
chest causing his body to pop out of the scrum. Infringement is
punished with a penalty (http://fen.wikipedia.org/wiki/scrum).

< Spineline: An organised rapid response system to assist seriously injured
rugby players anywhere in South Africa. Operating 24-hours a day, Spineline

has a national toll-free number, 0800-678-678. The aim of the Spineline is to

xvi



provide proper spinal stabilization and immediate transportation to an
appropriate trauma centre. If the patient is not on medical aid, the costs for
transportation will be covered by NETCARE 911.
(http:/www . playersfund.org.za)

Supine: Lying on your back.

Tackle: When a ball carrier is held by one or more opponents and is brought
to the ground. Following a tackle in rugby union, play continues (Quarrie et al
2007).

Double or gang tackle: The rugby player who is simultaneously tackled by
two or more opponents. One tackler targets low on the ball carrier while
another targets high. The high tackler increases the force applied to the ball
carrier with the addition of gravity, and since the lower body of the ball carrier
is fixed, there is little remaining flexibility in the upper body of the ball carrier to
dissipate energy (Scher 1991).

High tackle: When a tackler wraps his arm around his opponent’s neck from
behind or from the side.

Spear tackle: It is a dangerous tackle whereby a player is picked up by a
tackler on the opponent's side, and turned so that they are upside down. The
tackler then drops or drives the player into the ground often head or neck first
(hitp:/fen.wikipedia.org/wiki/spear_tackle).

Tetraplegia / Quadriplegia: Injury to the spinal cord at the cervical level
results in impairment or loss of motor and/or sensory function in the arms as

well as in the trunk, legs, and pelvic organs.
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introduction

Literature review

Rugby (union) is a type of full contact football most commonly played between two
teams of 15 players (Garraway et al 2000, Quarrie et al 2007). It has an
international following - the International Rugby Board (IRB), which is the sport's
governing body, lists 95 countries in its online world rankings, although rugby is a
major sport in fewer than 20 countries (Quarrie et al 2007). As there is vigorous
physical contact, rugby has a very high incidence of injuries (Carmody et al 2005,
Garraway et al 2000, Silver 2002) with Rotem et al (1998) making a defining
comment that ... “rugby is an inherently dangerous game”. Spinal cord injury (SCI) is
the most devastating injury a player can sustain in rugby (Shelly et al 2006, Silver
2002, Sinibaldi and Smith 2007). Injury to the spinal cord at the cervical level resuilts
in impairment or loss of motor and/or sensory function in the arms as well as in the

trunk, legs, and pelvic organs (Cripps 2005).

Despite the relative infrequency of SCls in terms of player exposure (Browne 20086,
Fuller et al 2007, Sinibaldi and Smith 2007), SCls are a major cause of serious
morbidity and mortality in rugby (Quarrie et al 2002, Shelly et al 2008). The most
catastrophic outcome of a cervical spine injury is tetraplegia (Silver 2002, Cripps
2005) which has a devastating effect on the life of the person injured and on family
members and other close associates (Carmody et al 2005). This outcome increases
the negative profile of the sport (Sinibaldi and Smith 2007). In South Africa, rugby is
associated with the highest incidence of SCI of all organised sports (Tomasin et al

1989).



Before the 1970s, there was only one serious spinal injury from rugby every four
years and these injuries were regarded as being 'the luck of the game' or 'an act of
God' as they were rare (Silver 2002). During the 1970s and 1980s, an increase in the
reported frequency of catastrophic spinal injuries associated with rugby was
documented in medical journals from several countries in which rugby is popular
(Haylen 2004, Quarrie et al 2007) with a simultaneous and dramatic rise in the
annual numbers of SCls from 1981-91 in all rugby playing countries including
England, Wales, New Zealand, Ireland and Australia and South Africa (Kew et al

1991).

The attention generated by letters to journals (Noakes 1995 and 1999, Silver 1979,
Williams 1978), cases reports (Scher 1982, Scher 1983) and case series studies
(Kew 1991, Scher 1998, Silver 1984) prompted rugby administrators to act during
the 1980s and 1990s in an attempt to decrease the risks of SCls (Haylen 2004,
Quarrie et al 2007). Measures to reduce and prevent SCls were changes to laws on
scrum procedures, stricter application of existing laws and educational initiatives
(Haylen 2004, Silver 2002, Quarrie et al 2007). Kew et al (1991) found that SCls
were decreasing in England, Australia and New Zealand in the late 1980s and early
1990s but not in South Africa. They related the continued rise of SCls in South Africa
to the lack of timely adopting specific measures that were found to be effective in
other countries. Despite all these measures, when rugby entered the professional
era in October 1995, the number of spinal injuries in all countries had again

increased dramatically (Bathgate et al 2002, Silver 2002).



Incidence data

Various trends in incidence have been evident in the literature during the last
decade. In Australian football codes, the annual incidence has not changed since
records were first kept in the 1960s with most SCls being seen in rugby league and
union (Carmody et al 2005, Spinecare Foundation 2003). Statistical analyses of SClis
in Australia had yielded results of 3.5 per 100 000 players per year in 1986-96 and,
in 1997-2002, results slightly decreased to 3.2 per 100 000 players per year
(Carmody et al 2005, Spinecare Foundation 2003). This contrasts with a review of
acute cervical spine injuries by Taylor (2003) who reported a lower incidence of 2.4
per 100 000 players per year from 1986-96 in Australia. In New South Wales,
Australia, the rate was 5.1 per 100 000 players per year in 1996-2000 with an
increase in 2001-03 to 9.8 per 100 000 players per year (Berry et al 2006). The

denominator, in this study, did not include school age players.

In Argentina, four cases of disabling injury to the cervical spine were recorded from
1977-86 with 14 cases occurring from 1987-97, an annual average of 1.4 per annum
from 1987-97 (Secin et al 1999). Secin et al (1999) reported that the Argentine
Rugby Union (RU) had 48 000 registered players compared to the 400 000 players
of Rugby Football Union in England. Silver (1992) observed that the average number
of SCls per year in England was 2.2 from 1956-82 which rose to 3.6 per annum from
1982-87. Shelly et al (2008) reported on 12 cases of acute SCI admitted to the only
spinal injury unit in Ireland from 1995-2004. This is a frequency of 1.2 SCls per
annum. Eight of the players were permanently disabled. In 2006, Ireland had 90 000

registered players (Shelly et al 20086).



A recent study conducted by Quarrie et al (2007) found that the number of SCls in
New Zealand had fallen significantly since the implementation of a nationwide
preventative programme, RugbySmart in 2001. In total, there were 77 permanently
disabling injuries recorded in 1976-2005 (Quarrie et al 2007). They found that the
predicted number of SCls, that occurred in scrummaging, had decreased from 2001-
05. The rate of spinal injuries in New Zealand rugby in 1996-2000 was 2.7 per

100 000 players per year which decreased to 1.3 per 100 000 players per year in
2001-05 (Quarrie et al 2007). The average annual number of players registered in

New Zealand was 125 900 in 2001-05.

In South Africa, from 1981-87, an average of 5.4 players per year were admitted to
the Spinal Injury Unit at Conradie Hospital in Cape Town which, at that time, was the
only specialized spinal unit based in the Cape Province (Scher 1998). From 1987-96,
an average of 8.7 players per year were admitted (Scher 1998). At present, the
incidence in terms of number of players per 100 000 players per year in South Africa

is unknown as the actual number of registered rugby players is not available.

In respect to phases of play, a review of papers published up to 2001 reported that
40% of spinal injuries occurring in rugby were the result of the scrum, 36% were from
the tackle, 18% from the ruck/maul, and the remainder were either 'other’ or from
unknown causes (Quarrie et al 2002). Quarrie et al (2002) reviewed results from
studies done in Argentina, Australia, Canada, New Zealand, South Africa, United

Kingdom, United States and Wales.



Phases of play and impact of law changes

Burry and Calcinai (1988) wrote that “failing to alter the procedures of the game
despite the knowledge that existing practices were hazardous and that safe

alternative existed could well be held by a court to constitute culpable negligence”.

In respect to scrummaging, already in 1981, Scher wrote that “the scrum is an
integral part of the game of rugby and it remains part of the defining character of the
game”. Thus there has been a natural reluctance to tamper with the role of the scrum
in RU. Australia recorded a 67% reduction in the number of scrum-engagement
spinal injuries since 1985 after the introduction of depowered scrum-engagement
laws in RU and, in 1996, with the introduction of non-contested scrummaging in
rugby league (Spinecare Foundation 2003). Of note, scrum related catastrophic SCls
in Australian rugby league have been eliminated after the adoption of the non-
contested scrum (Carmody et al 2005, Sinibaldi 2007). This motivated a consultant
general surgeon, working with SCI patients, to suggest the outlawing of the
contested scrum (Bourke 20086). He felt that the consequences of SCls are too great
and the continuing risk of injury remains unacceptable (Bourke 2006). Very few of
the responses to the article by Bourke were supportive of his comments. Yet, this
debate has been raging for many years with Scher discussing it in 1981 and Bourke,

in 2006, merely re-igniting the flame.

SCls resulting from the tackling situation have also been of concern since the 1980s
when Silver (1984) found that the number of injuries sustained in tackles had
increased. He related this to inadequate tackling techniques of the tackler. Silver

also raised concern about the number of ball carriers injured, especially when



tackled by more than one opponent. Quarrie et al (2002), Fuller et al (2007) and
Holtzhausen et al (2006) results show that there was still an upward trend of cervical
injuries occurring in the tackle situation, exposing the entire team to increased injury

risk (Du Toit et al 2005).

Silver (2002) found that SCls involving rucks and mauls had “almost ceased” as a
result of law changes as compared to his statement in 1984 that the “ruck and maul

is inevitably dangerous”.

Surveillance registers

Ascertaining the numbers of spinal injuries occurring in rugby and the risks faced by
players both in the scrum and in other facets of the game has been hampered by the
relative rarity of the events and a lack of standardised procedures for collecting data
(Garraway et al 1999, Haylen 2004, Quarrie et al 2002). Despite calls for properly
controlled studies and centralised registers for spinal injuries since the 1970s,
progress has been limited (Haylen 2004, Quarrie et al 2002). Although the IRB
committed to establish an injuries database in November 2002 (Haylen 2004), no
information relating to an injury database was found on their website
(http://iwww.irb.com). Also, there are appreciable differences in injury data collection,
injury definition, severity definition and methodology in most of the published studies
in rugby (Bathgate et al 2002). A further impediment to evaluating the risks of spinal
injuries in rugby has been a lack of reliable 'denominator’ data — the number and
exposure of participants from which the cases result over a specified period (Quarrie

et al 2007). Uniformity as to how, when, and why injuries occur, and a standard



injury definition are critical for valid studies and the formulation of management

strategies to reduce injury risk (Bathgate et al 2002).

In New Zealand, it is compulsory for the referee and team to report any rugby-related
cervical or head injuries that required hospitalisation to the Accident Compensation
Corporation (ACC). The ACC, although specifically designed as an insurance
recording system, does have a use in injury surveillance. Through the collaboration
of the New Zealand Rugby and Football Union and the ACC, the data collected were
used to monitor the (positive) effect of RugbySmart which, since from 2001, has
been compulsory for all coaches and referees (http:/mww.rugbysmart.co.nz). It must
be added that the ACC does not compensate students nor unemployed persons
sustaining a catastrophic injury and also does not provide compensation for loss of

future or potential earnings.

The Australian Rugby Union instituted a similar (but less extensive) programme
called 'SmartRugby for its referees and coaches in 2005 but there are no reports on
its effectiveness (Orchard et al 2007). In Australia, all SCls are recorded on a
national register, the Australia SCI Register. Berry et al (2006) considered this a
useful tool to monitor trends in SCI incidence in rugby but found that its potential
value was limited by the lack of accurate estimates of player numbers. Orchard et al
(2007) have called for the establishment of a government body in Australia to
monitor sports injuries and to co-ordinate sports injury prevention programmes
including a compensatory function with adequate financial payouts to motivate

prevention strategies.



Similarly, Noakes and Draper (2007) suggested that the decrease in spinal injuries
reported in New Zealand was linked to the active support of the New Zealand
government in providing a national insurance policy that also covered sports injuries.
They felt that advocacy by rugby administrators with strong government support is
required to reduce sports injuries but indicated that developing countries, like South
Africa and Fiji, with limited resources for quality training, coaching and medical

services face great challenges in achieving this objective.

Only through national and international SCI surveillance and properly controlled
studies as well as with monitoring of changes to rugby can the numbers of SCls be
significantly reduced (Carmody et al 2005, Quarrie et al 2007). Ultimately, the
responsibility of establishing national and international spinal injury registers lies with
the RU authorities (Haylen 2004). The New Zealand injury surveillance system with
the New Zealand RU prevention programme sets a precedent for all rugby playing

countries to follow.



Background

In South Africa, an apparent increase in the number of catastrophic and serious
rugby-related injuries over the past few years, and in particular in 2006, was noted
by the South African rugby administrators, the South African rugby community and
the Chris Burger /Petro Jackson Players’ Fund (CBPF). By August 2006, 19
catastrophic injuries were reported with three deaths — one due to cardiac arrest
(CBPF 2006) and another declared 'brain dead’ after allegedly being kicked and
punched by an opponent (Mail & Guardian 2006). This number included 11

schoolboys, six club and two professional players (CBPF 2006).

In response to these alarming statistics, a Rugby Safety Indaba was held in Cape

Town in August 2006 to address this situation as a matter of urgency. The Indaba

was attended by numerous concerned stakeholders with representatives, notably,
from South African Rugby Union (SARU), the CBPF, the QuadPara Association of
South Africa, Provincial RUs and the University of Cape Town (UCT) Chair of

Exercise and Sports Science, Prof Tim Noakes (SARugby 2006).

One of the main outcomes was to send a delegation to the SARU and to the
government to present findings of the Indaba as well as to advocate for enforced
legislation of safety and injury prevention measures at all levels and the adoption of
a unified positive prevention programme (SARugby 2006). One of the key areas
identified to make the game of rugby safer was the necessity of all-encompassing
injury reporting structures and the importance of research that is required to make

informed decisions (Scrubby 2006).



A rugby injury research project, driven by the UCT / Medical Research Council
Research Unit for Exercise Science and Sports Medicine, in collaboration, with the
CBPF was launched to establish an accurate database of rugby-related SCls in
South Africa since 1980 (The Spinal Injury Zone 2006). The research would expose
the actual state of SCls in South Africa and, in the future, could be used to monitor
the effects of preventative measures. The database would provide up-to-date
information on the mechanisms of injury that could be used to support rule changes
and plan appropriate awareness programmes. It moves South African rugby closer
towards data from different countries being accurately compared in terms of
incidence rates rather than frequency of injuries per year allowing better assessment

and management of risks.
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Aim

The aim of this research was to establish an inventory of rugby-related spinal cord
injuries that occurred in South Africa between 1980 and July 2007, and to expand
the knowledge of the risk factors. Analysis of this information may lead to improved
prevention, treatment and rehabilitation of spinal cord injuries among rugby players

at all levels.
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Objectives

1. To establish an inventory of rugby-related spinal cord injuries that occurred in

South Africa between 1980 and July 2007.

2. To use this inventory to describe the following -
i. The demographics of individuals that have sustained a spinal
cord injury.
ii. The distribution of rugby-related spinal cord injuries in Sduth
Africa.
ii. The correlates of spinal cord injuries.
iv. The nature of the treatment received by players and the effect of

such treatment on the injury outcome.
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Methodology

Study design

In this retrospective case-series study, the data presented are from individuals that

sustained rugby-related SCls in South Africa from 1980 to July 2007,

Research instruments

A SCI questionnaire (Appendix 1) was developed through a consultative process
with relevant stakeholders and through reviewing previous studies conducted in
South Africa (Kew et al 1991, Noakes et al 1999, Scher 1998) and internationally
(Carmody et al 2005, Shelly et al 2006, Silver 1984, Spinecare Foundation 2003,
Taylor and Coolican 1987, Quarrie et al 2002). The stakeholders included a
neurosurgeon specialising in SCls, a biokinetist from the High Performance Centre
at the Sports Science Institute of South Africa (SSISA), who has extensive
experience with rugby, as well as the supervisors of this research. The questionnaire
was piloted with a small number of rugby players who had sustained a SCI. As the
information requested was highly detailed and retrospective (in numerous cases the
SCI occurred many years previously), where possible, medical records were
accessed or medical reports reports requested to enhance information supplied by
participants. Interviews were to be conducted telephonically, or in person, if this was
necessary, as well as by email, post or online. PocketSurvey, a data capturing
software package (www.pocketsurvey.co.za) was used to enter and store the

information gathered with the injury questionnaire being accessible online.
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Sample

The total population of players who have sustained SCis while participating in rugby
is unknown. The main sample source was the CBPF that already had on record
information of players that had sustained SCis. Other sources included the SARU,
public and private hospitals and rehabilitation sector facilities who manage SCls
(Appendix 2). Players were also notified and identified through public awareness of

this study in both print and televised media.

The names of 280 players (see Figure 1) who may have sustained a possible SCI
were found. Sixteen players were excluded as they had sustained their injury prior to
1980, they sustained their injury outside South Africa or they sustained a
catastrophic head injury. Sixty seven players were deceased of which information on
30 players could be found. A further 26 players could not be sent consent forms as
no contact details were found. Eighteen players did not respond to requests to be
interviewed in the study. A number of these non-responders contact details were
found to be outdated. It is acknowledged that the sampling process would not have

identified all players who had sustained rugby-related SCls from 1980 to July 2007.

One hundred and nineteen players consented (Appendix 3) to participate in a
structured telephonic interview. The interviewers were unable to contact three of the
players as their contact details had changed in the interim and no new contact
details were found. In total, information on 183 players was gathered. Thirty of these
players were deceased. Information on the 30 deceased players and another 37
players were found through the CBPF with one of the fathers of a deceased player

consenting to a telephonic interview.
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Figure 1: Sample flowdiagram

280 l 16
possible excluded
SCls
v
264 SCls
67 deceased 119 consented 37 data from 18 no 26 no contact
to interviews CBPF response details
37no 3 unable to be
information contacted
found
183 SCls

Unfortunately, although numerous attempts were made to obtain the number of
registered rugby players in South Africa, these data were not forthcoming.
Information on the number of matches played per union in 2006 was gained from 11

of the 14 unions.

Procedure

Ethical approval for the study was granted by the UCT's Research Ethics Committee
(Appendix 4). All the participants gave written consent for participation in the study
and for access to their medical records. If the player was a minor, the parent or
guardian gave consent. For a player who was functionally limited by his quadriplegia

and unable to sign the consent form, a person of legal age signed on his behalf.
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Interviews began in mid January 2007 with the last interview being conducted in July
2007. Telephonic interviews were conducted in the player's first language by
interviewers who were fluent in the injured player's mother-tongue of English, Xhosa
or Afrikaans. For participants under 18 years, the parents were given the option of
completing the questionnaire on behalf of their child or, if they felt the child was able

to complete the questionnaire, the injured player was interviewed directly.

Many players could not hold the telephone themselves due to the tetraplegia and the
interviewers were, at times, requested to phone back when an assistant was
available to help the participant. Some players requested the questions be directed
to them via the assistant as they were unable to hear the questions due to poor line
connections or inadequate placement of the telephone against their ears. This
occurred more often when a cellular phone was used. Interviews were often
interrupted by poor cellular phone connections especially when contacting players in
rural areas. One player requested to complete the questionnaire online, another

player had the questionnaire faxed and four players had personal interviews.

Most of the players with SCls were known to the CPBF, who were closely involved in
the research as well as being the main sample source. However, each telephonic
interview was entered directly online onto PocketSurvey that automatically allocated
the spinal injury questionnaire a random number, thereby protecting the player's
identity. The players’ names were known to the interviewers but the random number
generated automatically by PocketSurvey prohibited a direct link between the
player’s identity and the information supplied. The information entered on the

database could only be accessed by the interviewers with a unique code.
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PocketSurvey also protected against duplication as the interviewer would be notified
if the same name or date of birth was entered twice. In the writing up of the research
paper, no names of participants were mentioned thereby further protecting the

identity of the players.

Medical information was verified through reviewing players’ medical records and/or
through records kept by the CBPF. These data included site and type of spinal injury,
immediate and late management and outcome. Information on 45 players was
confirmed through medical files at the Western Cape Rehabilitation Centre (WCRC),
previously Conradie Spinal Unit, 27 through the CBPF and eight through medical
reports received from specialists. Medical files at WCRC could only be accessed on
provision of proof of the player's consent form for participation in this study. There
were no responses from health facilities or specialists to 21 requests for medical
reports which were all accompanied with a copy of the player's consent form. The
medicals records of three players had already been destroyed by the medical facility
at which they were managed and three state facilities requested payment before any
medical information would be supplied. Information on deceased players was gained
through records kept by the CBPF with a father of a deceased player giving verbal

consent to be interviewed.

The information gathered was transferred from PocketSurvey to Intercooled Stata
Version 8.2 (StataCorp, Texas, USA), a statistical and data analysis programme
(http:/www .stata.com). Basic statistical analysis was performed on the data to
establish normality and range of numerical data. Continuous numerical data such as

age, height, weight, length of stay in hospital was transformed into categorical data.
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Descriptive information from open-ended questions was grouped into categories
based on the content of the data. These were then entered into Stata as categorical
data. Statistical analysis for categorical data was conducted using Pearson’s Chi

square to establish significance of results. Results with a p value of 0.01 or less were

considered significant.
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Violation of rugby rules and dangerous play

Sixteen percent (n=89) of players said that the referee had indicated that the action
leading to the incident was in violation of rugby laws with 14% (n=88) of players
saying that the referee indicated that the play leading to the incident was dangerous.
The referee awarded a penalty for foul play or issued a yellow / red card to the

offending player.
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Based on this cormbined information, the overall trend is that the number of injuries
per annum appears to be increasing in South Africa. Kew et al (1991) found 2.5 SCls
per annum for the 10 year period from 1970-9. This rose to eight SCls per annum
from 1980-9 in rugby players admitted to the SCI Centre at Conradie Hospital in
Cape Town. Present data, together with data from Noakes et al (1999) and Scher
(1998), shows 8.5 SCls per annum for the period 1890-9. The number of SCls rose
again to 9.8 SCls per annum from 2000 to July 2007. Note that the present data
were collected nationally for South Africa whereas the data for Kew et al (1991),
Noakes et al (1999) and Scher (1998) were only for injuries admitted to Conradie

Hospital (and Libertas Hospital from 1995).

It is difficult to compare these injury numbers per annum as one set of data are
confined to players presenting at one spinal injury unit only compared to the present
data for the entire country. Though up until mid 1985, Conradie Spinal Care Centre
was the only specialised unit that received all the SCls from the Cape Province with
a population of approximately 10 million people at that stage (Scher 1998, Noakes et
al 1999). The Cape Province was broken up into three provinces - Western Cape,
Eastern Cape and Northern Cape - after the 1994 South African elections with
private health facilities, specialising in acute and rehabilitative care of spinal injuries,

emerging from about mid 1995.

Looking at the annual number of SCls per year the following comparisons can be
made. The non-combined data were used when comparing results to other countries
as the previous South Africa studies did not assess neurological outcome 12 months

after the initial incident. For the total sample (n=157), there were 2.8 catastrophic
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SCls per annum from 1981-90, 4.7 catastrophic SCls from 1991-2000 and 2.8 for the
period 2001-5. Catastrophic outcome include players with permanently disabling SCI
as well as deceased players which differs from New Zealand’s permanently disabling
classification. New Zealand had 2.8 permanently disabling SCls per annum from

1981-90 and 3.0 permanently disabling SCls per annum from 1991-2000 (Quarrie et

al 2002). This has decreased significantly to 1.6 from 2001-5.

Comparing results to Australia, South Africa had 5.1 acute SCls per annum for 1984-
96 and 3.8 catastrophic SCls per annum. Australia had 4.6 SCls per annum from
1984-96 but 2.1 permanently disabling SCls per annum over the 12 year period
(Rotem et al 1998). This differs from results published by the Spinecare Foundation
(2003) which has 3.1 ASClIs per annum for the period from 1986-96. There were 3.8
ASCls per annum from 1997-2002 in Australia (Carmody et al 2005) with 9.8 SCls in

South Africa for the same period.

Ireland had 1.1 cervical SCls per annum from 1995-2004 with 0.8 permanently
disabled SCls per annum (Shelly et al 2006) compared to 8 ASCls per annum with 4

catastrophic SCls in South Africa for the same period.

When comparing the annual number of SCls in these rugby playing countries, South
Africa does not fare favourably. But, the overall number of registered players in
South Africa (423 581 wikipedia / 464 477 IRB) far exceeds numbers in Australia
(148 750 Carmody et al 2005 / 66 395 IRB), Ireland (90 000 Shelly et al 2006 /

100 974 IRB) and New Zealand (124 900 Quarrie et al 2007 / 141 726 IRB). The
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number of registered players was found at http://www.irb.com/unions/union and

http://en.wikipedia.org/wiki/Rugby_union.

Although England had the largest number of registered players, 716 505, no articles
were found that presented the number of SCls in England except an article by Silver

(1984) that included cases from America.

Incident rates should, therefore, be used to compare results. Unfortunately, the
incident rates for South Africa could not be calculated due to lack of information on
the number of registered players. Between 1986-96, Australia had 3.5 SCls per

100 000 players per year (Carmody et al 2005) and in 1997-2002, 3.2 per 100 000
players per year. New Zealand's results were 2.7 per 100 000 players per year for
the period of 1996-2000 and 1.3 for 2001-5. Shelly et al (2006) did not report incident

rates in her study of SCls in Ireland for the period 1995 to 2004.

Quarrie et al (2002) found that that internationally over the past 30 years, the
frequency of SCls to rugby players had increased. Many factors were proposed as to
the possible reasons including greater public awareness, better record keeping,
increased rate of players admitted to specialised spinal units, increased
competiveness in play and changes in the number of exposure per player per
season (Quarrie et al 2002). New Zealand has recently reported a decline in the
number of SCls that coincided with the introduction of RugbySmart with eight spinal
injuries compared to the predicted 18.9 for the period of 2001-5 (Quarrie et al 2007).
The decline in the number of SCls was specifically due to the decrease in SCls in

scrummaging. This study exemplified the benefit of educational initiatives in injury
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prevention (Quarrie et al 2007) with Noakes and Draper (2007) commenting that “the
beauty of the RugbySmart is that it can do no harm, and according to the results of

this study may do great good”.

Time of the Season

The highest proportion of SCls injuries occurred at the beginning of the season.
There were similar findings in other studies (Armour et al 1997, Garraway et al 2000,
Kew et al 1991, Lee and Garraway 2000, Williams and McKibbin 1987). The same
trend of increased number of SCls in August was seen in a previous South Africa
study by Kew et al (1991) who related this to the mid-season break. The Spinecare
Foundation (2003) found that in Australia the occurrence of SCls was spread evenly

throughout the season.

Quarrie et al (2002) queried the view that the predominance of injuries early in the
season related to the importance of physical conditioning prior to the beginning of
the season. They put forward other potential contributors-: that players take up new
positions at the beginning of the season; new players generally enter sport at the
beginning of the season; players play harder in the trials at the beginning of the
season to make it into the team to which they aspire and combined lack of familiarity
in the front row players to each other at the start of the season in scrummaging.
They concluded that there is a lack of research in respect to what contributes to this

pattern.
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Weather conditions

As in the study of Kew et al (1991), only 6% of players in South Africa indicated that
they played in wet conditions. Lee and Garraway (2000) found that weather may
influence the occurrence of overall rugby injuries but that 75% of matches were
played in dry weather. They felt that any influence of weather and pitch conditions on
the risk of injury may be indirect by changing the way in which the game is played.
They concluded that more detailed studies to investigate the influence of

environmental factors were required.

Field conditions

Kew et al (1991), as in our present study, found a similar percentage of injured
players in South Africa who indicated that they played on grassed fields. Previous
studies also found that the ground condition was not a contributing factor in SCls
(Burry 1981, Kew et al 1991) or in all rugby injuries (Lee and Garraway 2000). Lee
and Garraway (2000) stated that although hard pitches are more frequent in the
early part of the season when the injury rate is at its highest, there are other possible
risk factors that may be contributing to the high injury rate. They also found that
although the field conditions deteriorated as the rugby season progressed, the
number of injuries did not increase. Quarrie et al (2002) proposed that there is a
combination of factors relating to the playing fields being harder at the beginning of
the season as well as players lacking both practice and physical conditioning for the

physical-contact phases of rugby.
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Stage of the game
The present study and that of Williams and McKibbin (1987) found that a greater

percentage of players sustained there SCl in the first quarter of the game. But in
both these studies, these results were not statistically significant. This differs from

the Spinecare Foundation (2003) which reported more SCls in the third quarter of

play.

Time of injury

The findings that the majority of SCls occurred in the afternoon may be reflecting
that most rugby games played in South Africa take place in the afternoon. But, as
schoolboys play rugby matches on Saturday mornings, it may be reflecting that more
adult players are injured. No other studies were found that discussed the impact of

time of play during the day on outcome.

Phase of Play
The results show that the tackle situation accounted for the majority of SCis followed

by scrummaging with similar findings in other studies (Kew et al 1991, Noakes et al
1999, Rotem et al 1998, Scher 1998, Shelly et al 2006, Silver 1984). This contrasted
with results in Argentina (Secin et al 1999), Australia (Taylor et al 1987, Spinecare
Foundation 2003) and America (Wetzler et al 1998) with the set scrum responsible
for most of the SCls. The reduction of SCIs in the scrum in New Zealand after 1984
was thought to be related to the 1984 rules changes (Kew et al 1991). This resulted

in a relative increased proportion of injuries in the tackle phase.

The tackle phase is more dynamic than the scrum making the most common

mechanism of injury in tackling more difficult to identify (Quarrie et al 2002). High
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tackles, spear tackles and double/gang tackles have been identified as dangerous
(Carmody et al 2005). Scher (1998) commented that the double tackle is a rare
cause of cervical injury and is difficult to avoid owing to the speed at which rugby is
played competitively. Sometimes, a formidable player is deliberately marked by two

opponent players to neutralise his potential (Scher 1998).

In respect to scrummaging, Carmody et al (2005) and the Spinecare Foundation
(2003) reported that 39% of the 21 players with scrum-related SCls in Australia were
not in their regular position compared to 21% of 42 players injured in scrummaging in
this study. The Spinecare Foundation (2003) added that this emphasises the
specialist role of the front row forwards. Preventative measures should be targeted
at tackling techniques and scrummaging as the majority of SCls occurs in these

phases.

Silver (1984) noted that there were no spinal injuries occurring in the ruck or maul

before 1970 with the ruck and maul, at present, making up 14% of spinal injuries in
South Africa. This has decreased from 17% (Kew et al 1891). Quarrie et al (2002)
found that there was insufficient research to identify the risk factors associated with

injury in these unstructured phases of play.

Level of Play
The majority of SCls occurred at club level. These results could not be compared as

countries vary in description of level of play. Our questionnaire also did not specify
the grade of play i.e. A or B teams. Silver (1992, 1994) found a direct correlation
between the standard of play and the number of injuries. He suggested that more

injuries occurmred in higher levels of play due to the greater speed, size and mass of
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the players and the impact of the greater force generated by these players (Silver
2001). This was echoed by Quarrie et al (2001), though it was not reflected in the
present results with only 2% of SCls occurring at provincial level and none at

international level. The reason may be due to fewer exposures at top level rugby.

Provincial Rugby Union

The information relating to the denominator data on the number of matches played
per union was obtained by the research team with the assistance of SARU. A few of
the Provincial RUs required numerous telephonic reminders with three of the RUs
not responding to or unable to assist with requests. The reliability of the information
obtained is, unfortunately, questionable. For research to provide South Africa rugby
authorities, coaches, referees and players with up-to-date information on
mechanisms of injuries, for planning appropriate changes and to monitor the effect of
measures instituted, accurate data of the number of matches and the number of
registered players is required. The lack of availability of this information re-inforces

the need for a formal injury registry in South Africa.

Activity at time of sustaining SCI

Ninety four percent of SCls occurred during match play. A similar percentage was
reported in Australia (Carmody et al 2005), Argentina (Secin et al 1999) and Ireland
(Shelly et al 2006) as well as in a previous study in South Africa (Kew et al 1991).
This finding is significant in that more time is spent in practice than in match play
(Kew et al 1991). Kew et al (1991) suggested that the competitiveness and
aggression unleashed in match play may be an important factor contributing to these

SCls.
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Protective Equipment

Less than 50% of the players in this study wore some form of protective equipment.
A variety of protective equipment is permissible under the laws of rugby with little
research on their effectiveness in preventing injuries (Garraway 2000, Mcintosh and
McCrory 2005, Quarrie et al 2005). Players felt that they were more confident and
able to tackle harder when wearing headgear (Finch et al 2001) but Marshall et al
(2004) found that padded headgear only decreased the risk of scalp injury. Thirty two
percent of players in this study wore mouth guards compared to 42% in schoolboy
players in the 1991 rugby season (Upton et al 1996). In New Zealand, mouth guard
wearing is compulsory since 1998 with Garraway (2000) and Quarrie et al (2005)
reporting that the mouth guard is effective in preventing dental injuries. Even though
there was a significant association between neurological outcome and protective
equipment, no studies were found that evaluated the role of any form of protective

equipment and SCI incidence.

Foul Play

A previous study in South Africa found only 3% of players indicated that their spinal
injury resulted from foul play (Kew et al 1991). This has greatly increased with 16%
of players in the present study considered that foul play as indicated by the
refereeing contributed to that injury. Overall almost a third felt that foul play
contributed to their injury. Eleven percent of players in the UK (Silver 1984) and 26%
across all rugby codes in Australia (Taylor and Coolican 1987) attributed their spinal
injury to foul or illegal play. Even though rugby has a high injury rate, injuries that
result in permanent loss of function because of foul play are unacceptable (Quarrie

et al 2002).
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PLAYER DEMOGRAPHICS

Ethnicity

Quarrie et al (2002) commented that although little attention has been focused on
whether ethnicity is a risk factor for spinal injury among rugby players, it is worthy of
further investigation. In New Zealand, the Maori population had a higher rate of SCI
from all causes than the New Zealand Europeans (Dixon et al 1993). in South Africa,
there is an assumption that rugby is a 'white' dominated sport but no evidence has
been found to corroborate this. Some may feel that the high number of 'white'
players sustaining SCl may be related to this assumption. It may also be the result of
under-reporting in the other ethnic categories due to previous lack of access to
medical facilities and support structures under the apartheid regime. 'White' players
had the highest number of players with full recovery which may have been due to
access to better medical resources under apartheid or that more 'white’ players had
medical insurance and therefore access to private healthcare. 'Black' players had
almost a 50:50 chance of survival or death. A quarter of the deceased players are
‘coloured'. It would be important to monitor and advocate for better neurological
outcome and survival status for previously disadvantaged rugby players with greater

resources being targeted here.

Education

Almost half of the players with catastrophic outcome did not obtain an education of
higher than Grade 11. This may directly be linked to the impact of the catastrophic
SCl on access to educational facilities that cater for quadriplegics. Of the players that

matriculated and obtained tertiary education, 68% and 81% were ‘'white' respectively.
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It may, therefore, also be tied to issues of lack of access to education for previously

disadvantaged players in South Africa.

Age
Our median age for SCi was 21 years (sd = 6.7) with Secin et al (1999) reporting the

mean age for disabling cervical spine injuries in Argentine rugby to be 22 years,
Australia’s average age being 24.4 years (Carmody et al 2005) and Ireland 21.6
years (Shelly et al 2006). In their review article, Quarrie et al (2002) determined from
case series studies that the average age of players with SCis internationally was
22.8 years. Many other articles referred to the older rugby players or the younger

rugby players but there was no clear definition as to what exactly these ages were.

Initially, it was suggested that younger players were at greater risk of sustaining SCls
(Horan 1984, Scher 1979, Silver 1979). Other studies have since shown this to be
untrue (Brown 2006, Kew et al 1991, Scher 1998). Browne (2006) suggested that
catastrophic SCls are rare in children playing rugby. His reasoning was that young
immature teenagers are unlikely to cause collision forces severe enough to result in
serious injury to the spine. Other studies made similar deductions in relation to
younger players (Armour et al 1997, Kew 1991et al, Silver and Stewart 1994). In
Browne's study, there was one catastrophic outcome occurring in the eight aged 15-
years-and-under group of SCI players. In South Africa, Kew et al's (1991) youngest
player with a SCl was 14 years with the youngest player, in this study, was 11 years

(who had complete recovery after his initial SCI).

Kew et al (1991) found that 31% of SCI occurred in schoolboys in South Africa from

1963-89 with an apparent increase to 39% in this study from 1980 to July 2007. This
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apparent increase with respect to SCls in schoolboys may be related to better
reporting of SCls in young players or more schoolboys playing rugby with more
players at risk of a SCI. Calculating an incidence rate would reflect whether the
increase is real. Once again, the need for a register for SCls and an up-to-date
number of registered players is essential. Scher (1998) found in South Africa that
there was more than a twofold greater number of SCls in adults than schoolboys
with the number of schoolboys playing rugby far greater than the adult number. This
is similar to the finding in Ireland, where there are approximately 73 000 registered
schoolboys playing rugby compared to 17 000 adults with 80% of SCls occurring in

adults (Shelly et al 2006).

Yet, although the present findings are generally similar to Scher (1998), the results
reveal that the highest number of SCls occurred in players aged 17 years followed
closely by 18 year old players. The players aged 21 had less than half the number of
SCls than the 17 year old. The concern expressed by Horan 1984 that “..... the
growth in the number of serious cervical injuries in schoolboys is particularly
disturbing” still rings true with an increasing number of SCls being seen in young

South African players.

in New Zealand, the proportion of younger players confined to wheelchairs was
greater (Armour 1997). Of note, in this study, of the SCls occurring in the 16-18 year
olds (n=50), 60% had a catastrophic outcome. But, in respect to overall SCls, 69% of
catastrophic SCls (n=99) occur in players aged 19 years and older. This is similar to
findings of Noakes et al (1999) that only 28% of South African adult players, from

1991-97, had total or near-complete recoveries following their initial SCI
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Finally, there may also be a relationship between age and level of injury. The lower
cervical level has been found to be more involved in the older players (Williams and
McKibbin 1987). In this study, more than half of players aged 19 and older had lower

cervical injuries but the results were found not to be significant.

Anthropometric Characteristics

A range of views as to the importance of anthropometric characteristics of players
with respect to risk of injury have been expressed in the scientific literature (Quarrie
et al 2002). Armour et al (1997) proposed that “all build types are equally at risk in
mismanaged scrums”. However, Calcinai (1992) felt that it is a recipe for disaster to
ask a player who has a long thin neck to play in the front row. Quarrie et al (2001), in
looking at risk factors for all types of rugby injuries, found that rugby union players
with a body mass greater than 81kg sustained a higher injury rate than players
whose body mass was less than 74kg (a non-significant result was found when
comparing those less than 74kg to players with weights greater than 74kg-80kg).
The present results show that rugby players between 70-79kg had more injuries than

those between 80-89kg and 60-69kg.

The findings also reveal that players 180-189¢cm had more SCls than those less than
179cm or above 190cm. Quarrie et al (2001) found that rugby players whose heights
ranged from 179-181cm missed a greater proportion (16%) of their season due to
injuries. Also, New Zealand players with a BMI of greater than 28.5 sustained more
injuries than players with a BMI of less than 23. However this relationship was
explained by the higher level of rugby achieved by players with higher BMI (Quarrie

et al 2001). Players with a BMI of 23-25 had more SCls in this study.
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Survival Status

The length of survival for only 21 of possible 69 deceased players was recorded with
just over half of these players dying within one and half years post initial SCI. It is
most probable that SCI have a significant impact on life expectancy. No other rugby-
related studies have evaluated survival time after initial SCI. From comprehensive
surveillance, more reliable results would be gathered on the impact of a SCI and life
expectancy and could be included in an educational programme for rugby players at

all levels.

Experience
Silver in 1984 and 2002 suggested that greater skill does not protect the player. Is it

“the longer one plays rugby, the higher the risk of injury due to greater exposure over
time?” In this study many players started playing rugby in primary school and could
have had 10 years experience by the time they matriculated. But, the assumption is
that the standard of the rugby at school level would differ from club rugby. Therefore,
players older than 18 with more than five years of playing rugby were considered
experienced players. The majority (85%) of SCls occurred in this group of players.
Also, players playing rugby for more than 10 years have the greater proportion of
SCls irrespective of playing position and phase of play. This can be interpreted as
those with more skill having more injuries (Kew et al 1991, Quarrie et al 2002),
greater forces generated in higher levels of play (Silver 2001 and Quarrie et al 2001)

or it may be related to greater risk of sustaining a SCI the longer the exposure to

playing rugby.
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The link may be due to the repetitive stress on skeletal and ligamentous systems
with premature and advanced degenerative changes of the cervical spine observed
in rugby players (Scher 1990) or that the degree of forces generated by skilled or
professional players increase the likelihood of injury (Silver 2002). An increase in
injuries in both professional and amateur Scottish players occurred coincidentally
after the introduction of professionalism in union rugby in 1995 (Garraway 2000).
Silver (2002) concluded that the advent of professionalism had placed more
emphasis on strength, speed and stamina for all players resulting in more injuries.
Players may feel pressurised to returning to contact rugby prior to full recovery from
their injury as there may be fears of financial loss and/or being dropped from the
team resulting in an increased risk of injury. Unfortunately, the spinal injury
questionnaire did not include a question on whether the player was playing

professionally or on an amateur level. Therefore, no comparisons could be made.

Conditioning sessions
The present study found that 64% of players (n=109) with catastrophic SCls partook

in some form of conditioning sessions, but a very high proportion (70%) of these
players participated in less than three pre-season conditioning sessions per week.
Silver (1984) found that 18% of injuries to the spine were due to players being unfit
or having insufficient specific positional training. Training to improve strength, fitness,
and individual and team skills is an accepted part of sport, but the benefits of these
on reducing (head and) neck injuries have not been formalily addressed (Mcintosh
and McCrory 2005). Silver (2001) associated stronger and fitter players with greater

number of injuries.
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Garraway et al (1999) found that match preparation had no adverse or protective
effect on tackle injuries. Upton et al (1996) found in a South African high school
rugby survey that fewer than 40% of players (n=2 330) trained adequately in the pre-
season with less than 30 minutes allocated to the practice of tackling and falling
techniques prior to first full-contact play. This is similar to findings by Silver (1984); in
several schoolboy players who were injured there was inadequate tackling
technique. Less than 1% of specialist front-row players (n=684) had undertaken an
appropriate neck-strengthening programme (Upton et al 1996). They stressed the
importance of coaching and pre-season training in schoolboy rugby with too little
time spent on practicing techniques that can reduce injuries. Yet, the benefits of neck
strengthening, skills, or fitness in reducing (head and) neck injury have not been
formally addressed whereas training programmes have been shown to reduce lower

limb injury (Mcintosh and McCrory 2005).

Playing Position

Consistent with other case series studies, front row players had the highest
proportion of SCls with hookers being most vulnerable (Carmody et al 2005, Scher
1998, Secin et al 1999, Wetzler et al 1998, Quarrie et al 2002). Hookers who make
up 6% of all the players by number (Quarrie et al 2002) sustained 36% of
catastrophic SCls (n=81). This over-representation was almost entirely due to the
increased risk during the set scrum (Quarrie et al 2002) with hookers being very

vulnerable to sustaining a SCI in scrummaging.

As in the previous studies, props (17%) had the second most frequent catastrophic

SCI. But for overall SCls (n=139), flanks sustained more injuries (19%). This is a
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drastic change in South Africa rugby in comparison to results of Kew et al (1891)
who found that flanks, together with scrumhalves and fullbacks, were at the least
risk; sustaining only 5.6% of the SCls. This may be due to increasing proportion of

SCls occurring during tackling phase especially being tackled.

In contrast to the majority of other studies (Carmody et al 2005, Kew et al 1991,
Secin et al 1999, Quarrie et al 2002), Shelly et al (2006) found that the majority of
SCls occurred in the backs in Irish rugby. Kew et al (1991) found that the front row
forwards accounted for 85% of the SCls in scrummaging compared with 91% found
in the present study. The forwards had a greater proportion (73%) of SCls occurring
during the ruck and maul phase (n=15) compared to Kew et al (1991) with 65%
(n=20). Our results (78%) concur with Kew et al (1991) that the majority of SCls to

backs (n=23) occur during the tackle phase.

Normal Position

In this study, 20% of players said that they sustained their SCI while playing out of
their normal position. Kew et al (1991) found that playing out of position was not a
major predisposing factor for injury. Yet, it is unacceptable that players are still
requested to play out of their normal position with as many as 40% of SCls in 2007

occurring in such a situation.
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INJURY INFORMATION

To improve accuracy of injury information supplied by players, medical records were
accessed and medical reports were requested from health facilities and surgéons
who managed the players. The player's consent for participation in this study was
provided to the health facility and provider. Valuable information was lost as some
health care facilities had destroyed the player's medical records as per South Africa
regulation for preservation of medico-legal documentation, some requested payment
for records as well as requests were ignored by health facilities and providers. Again,
the researchers re-iterate the value of a SCI register for the preservation of data and

efficient access to information necessary for comparative study.

Classification of SCI Severity

The American Spinal Injury Association (ASIA) classification was used in the spinal
injury questionnaire. It became clear that the outcome effect of the SCI supplied by
player as well as the medical records was not based on the ASIA classification. The
interviewers were not adequately trained in eliciting sufficient information to make the
classification reliable. Therefore, the data was combined accordingly. The A, B, C
groups of the ASIA scale were players who were quadriplegic and dependent on
wheelchairs for mobility. The neurological effect of the SCI was then called a
catastrophic event. The deceased outcome was included in the catastrophic group.
Players in D had muscle power of three and more and were able to walk with
assistive devices such as crutches, walking frames or sticks. Their outcome was
considered here as non-catastrophic as they were not wheelchair dependent. The
players, who had full recovery, the E group, also formed part of the non-catastrophic

category.
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In a personal communication with Dr Colin Fuller, the IRB has not agreed on a SCI
classification to be used in rugby studies. The ASIA system, developed in the early
1990’s, is a based on the Frankel classification of SCls that was developed during
World War Il and popularised by Frankel in the 1870's (http://www.sci-info-
pages.com/levels.html). Rugby-related SCI research emanating from Ireland (Shelly
et al 2006 and Australia (Carmody et al 2005, Spinecare Foundation 2003) use the
Frankel grading for SCls and New Zealand (Quarrie et al 2002) use ASIA. The
Southem African Spinal Cord Association (SASCA) promotes the use of ASIA but
this, at present, does not appear as a standard classification system used in South
Africa. Consensus by the IRB in respect to a SCI classification system would allow

comparisons to be made on an international level.

Anatomical Site of Injury
As in previous studies (Carmody et al 2005, Kew et al 1991, Noakes et al 1999,

Rotem et al 1998), the majority of SCls occurred at C4/C5 and C5/C6 spinal levels.
Compared to previous South African studies (Kew et al 1991, Noakes et al 1999),
the present results showed increasing numbers of SCls at C3/C4 and C6/C7 spinal
levels. Early degeneration of the cervical spine has been documented both by
radiographs (Scher 1990) and MRI (Berge et al 1999) in players as young as 20-21
years of age (Scher 1990 and Berge 1999). Quarrie et al (2002) presumed that the
increased rate of degeneration was related to the demands of scrummaging which
has increased primarily through more time being spent practicing scrummaging and
through the greater use of scrum machines. The majority of the changes are located
at the lower cervical spine where overload stress predominates (Berge et al 1999)

and where older players are more commonly found to be injured (Williams and
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McKibbin 1987). Berge et al (1999) referred to players from 21 to 37 years as senior
rugby players with 66% of these players having early changes. Although, in this
study, almost 60% of players over 19 years had lower cervical injuries, Quarrie et al
(2002) stated that there is no evidence to link early degenerative changes to

increased risk of SCI.

Type of injury

More than half of the players in this study had dislocation type injuries and a quarter
had dislocation with fractures of their cervical spine. In his 10 year review of South
African rugby players, Scher (1998) found that most players injured in the scrum had
sustained anterior dislocations with bilateral locking of facets and a smaller group
had dislocation with unilateral locking of facets. In this study, the type of dislocation
was not collected as there was difficulty in locating radiographs and corresponding
reports. The interviewers were also not trained in assessing radiographs. The results
revealed that the majority of injuries in scrummaging and in being tackled were
dislocations of the cervical spine. When complete dislocation and bilateral locking of
the articular facets occur, injury to the spinal cord is severe (Scher 1998). This was
demonstrated in this study as 72% of players who sustained a dislocation had

catastrophic neurological outcomes.

Insurance

Silver (2002) felt that all players should have comprehensive insurance as rugby is a
high risk sport. Only 29% of South African rugby players held some form of health
insurance with a similar percentage found in Australia (Carmody et al 2005).

Internationally, the private health sector grew dramatically in the late 1980s due to
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the global trend for privatisation of state-managed structures (Séderlund et al 1998).
The first private spinal care unit of Libertas Medical Centre Hospital was established
in 1995 in the Western Cape Province. Conradie Spinal Care Unit being the only
specialised unit prior to this (Noakes et al 1999) with patients being sent from all
areas in South Africa to this unit. Since then, nine private sector hospitals managing
spinal injuries have been established throughout South Africa with 6 having acute
care facilities. It must be noted that only the minority of South Africa, 20% of the
country’s population of 47 million are able to afford private health care (Fin24 2008).

The public sector still manages the majority (71%) of the players with spinal injuries.

Immediate Management of SCls

The results revealed that there was inadequate immediate management of injured
players with lack of medical personnel on the field, improper immobilisation with lack
of equipment on hand for this. Incorrect management of SCls has the potential to
result in spinally injured players who would have otherwise fully recovered, becoming
permanently paralysed (Quarrie et al 2002). These authors further commented that
environmental concerns, such as having appropriate first-aid equipment on hand and
ambulance access, should have high priority in education programmes for club and

school rugby administration.

Transport to hospitals, hospital type and number of hospitals

Of great concern was that the majority of players with catastrophic outcomes had

been transported to two or more facilities with an unacceptable long waiting period
before appropriate acute management was commenced. Many of the players were

transported to hospital via a private vehicle. Silver (2002) felt that players should be
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rapidly transferred by helicopter directly from the rugby field to a trauma unit where
there should be a dedicated spinal surgeon and availability of CT or MRI scans. At
present, in South Africa, only five out of the nine provinces have spinal units with
only four provinces providing acute care management. Of the 13 acute care facilities,
acute public facilities are in three provinces only - Gauteng (four), Western Cape
(two with one providing care for military personnel only) and Kwazulu-Natal (one)
(http:/imww.South Africasca.org.za). The time spent waiting for acute management is
understandable when the majority of players are being managed in public facilities
and being transported by ambulance. But, this has changed with 42% of SCls
(n=130) being managed in the private sector from 1995~-2007 compared to 7% of
players before 1995. Seventy nine percent of players had catastrophic SClis from
1980-94 with 57% from 1995-2007. Improved neurological outcome is probably due
to earlier acute management with six private hospitals providing acute care since

1995.

Spineline

As mentioned previously, quick access to specialised medical services for players
with SCls in peri-urban and rural areas is a problem in South Africa as both public
sector facilities and private hospitals managing spinal injuries are based in or near
city centres. The establishment of Spineline by CBPF in 2003 was intended to
promptly manage any rugby-related SCI with immediate access to qualified medical
personal to provide proper spinal stabilisation for the player as well as immediate

transportation to the nearest appropriate medical facility.
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Yet, only a small percentage (27%) of the rugby SCls since 2003 are known to have
been reported to Spineline. A high proportion of players whose SCls were dealt with
through Spineline had non-catastrophic outcomes demonstrating a link with quick
access to appropriate medical care and minimisation of permanent damage to the

spinal column.

Financial Compensation

As in other studies, many injured players were not willing to divulge the amounts
received from insurance or other sources. None of the players in this study received
adequate financial compensation. In Australia, in 2005, the maximum payout of
Aus$300 000 could awarded (Carmody et al 2005) and, in New Zealand, NZ$14
million per case (Orchard et al 2007). The injured player, according to Silver (2002)
and Quarrie (2002), should be entitled to compensation, more, especially if foul play
was involved. Proceedings could be brought against the referee, the team’s coach,
player's or opposing team'’s school or club, the emergencies services and lastly

against the owners/controllers of an unsafe pitch (Silver 2002).
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Recommendations

While it is clear that the study has many limitations, it has highlighted that a
compulsory comprehensive register for rugby-related SCis in South Africa is
essential for monitoring the magnitude of the problem, identifying potential risk
factors and for formulating appropriate and timely interventions. As well as, the
critical necessity to have available the number of registered players to calculate
incident rates for monitoring and comparisons to be made on all levels and, lastly,
that including information on deceased players is vital for calculating years of life
lost. The register will facilitate the availability of reliable rugby-related SCI statistics
especially in monitoring the neurological outcome and survival of previously

disadvantaged players.

As further research will be done, a standardised classification system for SCls
should be used to facilitate comparisons with local and international studies. The
ASIA classification system for SCls, as recommended by the SASCA, should be
used nationally at all health facilities in South Africa. Only four provinces (Free State,
Gauteng, Kwazulu-Natal, and Western Cape) in South Africa have acute care
medical facilities for SCls. As South Africa has limited resources, strengthening
collaboration between provinces and between the public and private health sector in
the provinces without acute care facilities is likely to reduce the burden on the public
sector. Spineline is an example of collaboration between a non-governmental
organisation, CBPF, and Netcare 911, a private emergency medical service.
Utilisation of Spineline needs to be improved as this important service could alter the

neurological outcome of a serious SCI.
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Health insurance and appropriate compensation for this life-altering event requires
urgent attention. It is mostly the previdusly disadvantaged players that suffer the
consequences of this situation. The spiralling cost of private health care and
insurance premiums are unaffordable for most South Africans. Clubs and schools
may need to look for sponsofs to help cover insurance costs and legislation urgently
needs to guide proper financial compensation for players having catastrophic

neurological outcomes.

But, ultimately the strongest impact will be a preventative strategy. A recent study by
Quarrie et al (2007) has shown that RugbySmart had a positive impact on SCls. As
Noakes and Draper (2007) indicated that, although this observational study may
have limitations with possible confounders in changes in the game or players, the
data collected was robust and the results were promising. South Africa has not the
resources to undertake this form of research at present as, besides the cost, the
structures in place do not aliow for precise data collection. But, rugby administrators
in South Africa have taken the lead by learning from the New Zealand RU and other
rugby safety initiatives and have undertaken to implement it own rugby safety

programme, BokSmart.

The results of this study have already contributed to the development of BokSmart,
with one of its main priorities being to reduce the number of serious and catastrophic
injuries. In a personal telephonic communication, the Manager of BokSmart, Dr
Wayne Viljoen explained the five legs of BokSmart. The first leg, an educational
programme for coaches and referees has been launched with a target of reaching all

55 000 by May 2010. The medical protocol leg will guide management of injuries
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with coaches and referees being obliged to report serious and catastrophic injuries
within 48 hours. Thirdly, a research leg will monitor effectiveness of BokSmart
programme and, from which, further risk factor investigation will be undertaken.
“Legislation is also targeted but changes cannot be mandated until all coaches and
referees are accredited and certified. Lastly, a communication and marketing leg
designed to reach the South African public and rugby community with a DVD,
booklet and website as tools for communication. Initially, with this raised awareness,
an increase in SCls may be found as the data collected will be more accurate and

the public and rugby community more informed to report such incidences.

The dynamics of rugby in South Africa needs to be taken into account with the
number of coaches and referees almost four-five times larger than New Zealand and
Australia and player numbers three-four times more. The greater numbers, as well
as, an added dimension of accessibility of coaches, referees and players especially
in rural and peri-urban areas to attend regular training updates may impact on the
programme. BokSmart will have its educational programme available on website but,
again, it may be limited by infrastructure restraints and affordability for previously

disadvantaged areas.

Even with these limitations, BokSmart together with an improved surveillance system

will play a vital role in reducing the burden of rugby-related SCls in South Africa.
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Strengths and weaknesses of the study

The strengths would be that this study will serve as a platform for a complete data
set for SCls in South Africa as the data was collected via a data capturing software
package, PocketSurvey, which allows further entering and storage of the SCI
information. The data were collected for a lengthy period of time (1980 to July 2007).
Data collection was not only based on medical records but personal contact was

made with players to enhance information that was gathered.

The weaknesses of this study include recall bias with respect to players
remembering events that occurred up to 27 years ago, limited access to medical
records which were lacking in detail, poor response from health facilities and medical
specialists for detailed medical reports, poor cell phone reception in particularly rural
areas impacting on the quality of interviews, non-uniform classification of SCls in
South Africa, a limited number of participants who consented to be interviewed, a

lack of denominator information, and incomplete data.

Acknowledgments:

The Kwazulu-Natal Rugby Union must be acknowledged for producing a DVD on
preventing cervical injuries using the New Zealand RugbySmart guidelines: the

DiscoverySharkSmart, Avoiding Neck Injuries

85



Conclusions

South Africa is a developing country with limited resources. The greatest burden of
disease in South Africa is infectious diseases especially HIV/AIDS. Sport injuries in
South Africa, therefore, may not be a government priority. Even though, rugby-
related SCls are not common in South Africa, each contributes to burdening an
already strained health care system, as well as contributing to early life loss. In order
to define the magnitude of rugby-related SCls, identify its contribution to South
Africa's health burden and to identify potential risk factors for sustaining SCls in
rugby, it is essential to have data that are accurate, comprehensive and timely. This
study is the first attempt on a national basis to record the number of rugby-related
SCls as well as formulating a database of information relating to the SCls in South

Africa that can be used to identify potential risk factors.

Although the present data collected is incomplete, the results show that the number
of rugby-related SCls are increasing but the neurological outcome has improved with
less catastrophic outcome occurring. Despite political transformation in South Africa,
it is the previously disadvantaged players that carry the burden of catastrophic
outcomes and early life loss following a SCI. It is the public sector that has the
burden of managing the majority of rugby-related SCls and the player that bears the
financial fallout from the SCI as compensation is extremely inadequate. The cost to
the South Africa community is substantial. Rugby-related SCls in South Africa can
be expected to grow in number unless appropriate preventative interventions are
timely implemented. Key elements to reduce rugby-related SCls would include a

compulsory register and implementation of the national rugby safety programme.
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Hame of person completing this form (If not Injured person):

.

2. Is the Injured player completing this form?
.

c

Yes

[ 1]
3. Enter the player's full name:

|

'
4. Enter player's date of birth: (date format yyyy/mm/dd)

8. Enter the following address detalls for player: Street number, Street name, Suburb, Town, City, Post Code

‘;h I 1

6. Enter the player's contact detalls:

Home Phone

Fax Number

Call Number

Emali Address

7. Select appropriate ethnic category for player:
.
Black
« #Mixed/Colovrad
c White
C Asian/Indian
¢ Other
¢ Uniinown

B8, If ‘other' was selected above, piease define here:

19, Seiect pinyer's gendes:
f“

c

Male

Female

10. Select player's highest qualification:
Lower then Grade 10/Standard 8
Grade 10/Standard 8

Grade 11/Standard 8

Matric Certificats

DYDY D

Tertlary Education
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c
Unknown

11. Enter date of Iniua: Sdlle format m‘mm/dﬂ)

12. Enter time of injury:

13. Playing position at time of injury:

[

14. Wae the injured person plaving thelr normal position?
C

Yes

-

No

15. Plense categorise the level/grade of play at time of injury from the following cholces:

Informal (e.g. social farming)
School

Ciub

Provincisl

National

Internstionsl

T

Unknown

18. Type of activity at time of incident:
Training/practice
Competition /match

-
Other

17. 1¢ ‘other was sslected above, please define here:

[

18. Teams Invoived in the match:

Hame of player's team
fmme of opposing tesm
19, Please indicate grganisation bearing responsibliity for Injured person:
-
Sauth Africe Rugby Pty (Lid)
c
South Africa Rugby
e
SASSU Rugby (Universities)
c SANDF
-
Provincial Union
e
Club
I
School (USSASA)
-
Other
c Unknown

20. Sslect provincial union:
f Please select.. .,I

23, 1f "Other provincial union’ was selected for Question 20, name of Provinclal Unlon

g7




b st S L

23, It ‘other’ was selocted for Question 19, name of the responsible prganisation:

23. Enter player's nge at time of injury:

a4, Enter piayers wenht at time of injury:

25, Enter piaver’s height 2t time of inlury {cmy:

I

Yes
c
o
27, Was the previous Injury caused by:
r;
Gveruse
Yrauma
Unlurown
28, Medics personnal from whom treatment, If any, was sought for previous injury {l.e. treating person):
r Hone
r_ Speciatist (0.g. neurcgurgeon)
r_ Doctor
r. Pharmacist
r— Physiotheraplst
r- Other
29, Was the injured person insured?
.
Yas
c fo

30. Hame of medical ald/insurance:

I

31, Plesse enter fenigth of time playing rughy:

¢ First-time player

¢ Less than 1 Yeer
€ 1-2 Yeuars

¢ 2-5 Years

e 5-10 Years

¢ 10-30 Years

-

Unknown

33. Number of mdltioning sessions per week (pre-season):

33, Number of conditioning sessions per week (In-season):

34, In which aspects of tralning was coaching r&celvod:

r

Strength/resietunice training
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Fitnups/ cordiovascutnr training
Recovery (coot-down, stretching, injury management-iR.1.C.E.D.)
Theoretical {lows of gane, playing charter, positions] requirements)

Other

[ L T e

Unknown

38, 1t ‘other’ was selected sbove, please define here:

36. Please indicate the type of phv)slcai conditioning:
Heck strengthening

Upper body strengthening

Lower body strengthening

Core/trunk strengthening

Othar

[ N T T R B

Uniavown

37. I ‘other’ was selected, please define here:

!

38, Please Indicate the type of mrm~u§, cool-down & streich:
fAsroblc exercises

Static wtratches

Dynamic stretches (position-specific)

Recovery (nutrition, hydration, R.I.C.E.0.)

Other

I D T R e

Unknown

39, If ‘other’ was selected, plesse define here:

40. In which phase(s) of play was cosching recelved on proper/'safe’ technigues?
Tackiing

Baing teckind

Maul

fuck

Scrum

T

Linenut

41. Whare did the Incldent ocour?

Ground/ playing flelds

Town/city

Post code

&%, Plesse doscribe what happened, Including playing situation, pleyer & opponent behaviour?

3




43. What factors may hava contributed to the incident? (e.g. playlng surface, equipment, foul play, etc.)

'y
L
«l b

44, Plesse indicate the conditlon of the fleld at time of Incldent:

r Grass

r_ Sond

r Gravel
r Muddy
r. Other

r- tnknown

45, If ‘other' wae selected above, please define here:

46, Please indicate the weather conditions st the time of incldent:

Mot

Cold

Dry

Windy

Waet (drizzie/rain)

Other

L T A T T B

Urhinown
47. If ‘other’ was sslectsd above, plesse define here:

[

48. In which stage of match/ practice did the Incident occur?

ist Quarter {0~20 minutes)
2nd Quarter {21-40+ minutes)

Brd Quarter (41-60 minutes)

YYD

dth Querter {61-80+ minutes)
49. In which stage of season did the Incident occur?

Gff-sesson {(November-Jonuary)
Pro-season {February-March)

In-sepson {(April-Auguet)

1 Tt S TR

Transition (September-October)
80, In which phase of play did the incident occur?

Tackiing

Belng tackled

(‘W
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Lineout

YYD

Tolliston

-
Running during play {non-contact with other player)

#1, Wae protective aguipment worn at time of incident?
e

o~
No

Yes

52, If ‘ves’' was selected, what type: {e.g. brace, taping, padding, hendgear, mouthguard, ete.)

[

53, Name of refares, if any, responsible for enforcement of laws of the o;ﬁic:

I

54. Was 2 union-appointed/accredited referee controiling the game?

¢ Yes
c Ho
Unknown

55, If 'no’ was seiected, who was controlling th‘a‘aani-fi “(6“.9. piayor, school mchor, spectator, stc.)

6. Did the referes indicate the sction lesding to the incident wus a violation of the laws?
¢

Yeo
-
No
) Unknown

57. Did the referes indicate the action leading to the incident was dangerous play (Law 10.4)?
[

o

Yoo
No

Unknown

58. Please describe the Immediate action(s) taken following Incident:

&

-
Tl b

59, Plesss indicata the lavel of consclousness Immediately after Incldent:
.
Alert
I
Responsive tp voice
e
Responsive to pain
c Unresponsive
-
unkm ....... a
{60, Plasss Indicate the breathing rate per minute immediately after incident:
$1. Pleass indicate the breathing pattern | dintely after incident:
r‘ Mormal
r- Shallow
r Slow
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Errofpular
Rapid (hyperventiation)

I B

Unknown

62. 3f "other' was selected sbove, pl deflne here:

63. Plesse indicate the neurciogical deficit{a}, i any, immedintely sfier incident:

¢ Piegis (complete parsiysis}

¢ Paresis (motor weakness only)

¢ Paresthesin {sensory changes only)

¢ None

(‘ Unknown e s e e € et st < s e e s o
64. Please indicate the length of time there were neurclogical deficits:

¢ Grade I (less than 15 minutes)

¢ Grade I (more thanlS minutes but less than 24 hours)

-

Grade 11T (more than 24 hours)

§5. Please Indicate the digtribution of deficit(s), immediately after incident:
Quad (ol four axtremities)

Pars {both upper or lower extremities)

HMono (one axtramily only)

Hemi {uppar and lower extremity on same side)

DY YYD

Unknown

66. In which position was the Injured person found immediately after incident?
Prone (face down)

Supine {(face up)

Lying on thair side

Other

T N e e

Unitmown

67. If 'other' was selected sbove, please define here:

[

e e o o the match?

c
Yes
C Mo
69, Waz the Incldent reportad using Spineline?
.
Yes
c
Mo
70, Was it srranged thet » doctor or madical personnel be at the match?
¢ Yas
C Ho
71. Piesss enter on-field treatment provider(s):
;— Docior
r- Paramedic
r- Red Croos
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5t Johne

Rugby madic

Team official
Referes/match officlal only

Other

T T

Unknown

72. If 'other' was selected sbove, please define here:

il

73. Please enter on-fleld treatment provider's highest qﬁillﬂcatlon:

[2]

Doctor

Paramedic

BAA (Basic Ambulance Assistant)

AEA (Ambulance Emergency Assistant)
Certified first~ald officer

Rugby medic course {Level 1-3)

Other

T T T

Unknown
74. 1f "other’ was selected above, please define here:

[

78, Pleaga enter the number of individusis amxlng on-fleld treatment, including unqualifled bystanders:

76. Outline the initinl trestment, if any, that the injured person received on the fleld:

I_ None glven - referred elsewhere
r. First-nid

r- CPR

r~

Spinal immobilisation/alignment

77. Sub-category of the initial treatment, if any, that the injured person received on the fleid:

Logroll

Spine board

Cervical collar

Head blocks

Spider harness

KED (Kerniricks extraction device)
Scoop

Other

0 I T T R R B B

Unicmowin

78. If 'other' was selected above, please define here:

I

79. How was the injured person taken to hospital:;
By privats vehicle

8y public transport

8y ambulance
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By helicopter

c
Other

80. If ‘other' was selected above, piease define here:

#1. Which hospital was the Injured person taken to:
Name

Yown/city

Post code

|

82. Please select from the following cholces the type of hosplital/ward:

-
Private

Public

83. Select the level of hospital/ward:
Hedical centre

District hospital

Reglonal hospital

Tartiary hospital

Intensive care unit

Spinal Injury unit

Other

[ N T T T R B

Unlknown

84, 1f ‘other' was selected above, plense define here:

il

8%, Outline the initial trestment, I any, that the injured person received in hospital/ emergency depariment:
Open reduction (surgery)

Closed reduction (halo-vest/traction)

Surgical stabllization (screws/rods/hooks/cages)

External stabillzation (coliar/brace)

Inmtravenous administration of corticosteroids

Other

L T I O I

Unknown

86, If ‘othes” wes selected above, please define here:

!37. Please indicnte whether any of the following medical personnel provided acute treatment:
Professional nurse

Speciailist (@.¢g. nourosurgeon)

Doctor

Pharmacist

Physlotheraplst

[ R T N B B

Other
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88. Mame of medical parsonnel responsible for implementing /monitoring acute trestment:

[

89. Contact detalis for above:

|

Less then t hour

1-2 hours

2-4 hours

4~6 hours

More thun 6 hours

TYTYTYY D

Unknown

§1. Plesse enter nature of Injury, as confirmed by medical personnei/disgnosis:
Stabie spinsl injury

Unetable spinal injury _

92. Piease enter site of Injury,ﬁlncludlng anatomical locetion/spinal levei:

93. Pathology /type of Injury:

Fracture (wedge, burst, compression)
Dislocation (unilateral, bilsterai)
Fracture with dislocation

Dise Injury

Acquired corvical stemosis

Spinal shock (cord concussion)
Sprain (soft tissue)

Strain (soft Hesue)

Other

TN

Unknown

AT other e above, plesss define bare

I

95. Machanism of Injury (Le. blomechanical description/what went wrong):
Flexion

Hyperflaxion

Hyperflexion with compression

Hyperextenalon

Axisl compression/loading

Hyperextansion/hyperflaxion combination

Other

YYD

Unknown

$6. If ‘other’ was selected above, pl define here:

$7. Outiine the follow-up treatment/ procedure, If any, the Injured player received from the followling cholces:

=

Open reduction (surgery)
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Closed raduction (helo-vest/traction)

Surgical stabliizetion (screws/rods/hooks/ceges)
External stabilizetion (collar/brace)

Intravenous sdministration of corticosterolds

Other

T

Unknown

98, If ‘other' was selected above, piease define here:

I

99, Planse enter the total days hospitalised for acute traatment and rehabilitation:

100, What was the effect of the incident on the injured person? (Planse select ASIA Impalrment Scale Grada):

c A = Complete paralysts
c B = Incompiete (motor loas oniy)
c € = Incomplete {sensory loss only)
c D = Incomplete (more than 3 for muscle grading)
¢
g = Normal
¢ Daceased

1801. Outcoms measure /level of severity after 12 months:
Translent neurological deficit{s)

c Parsisting (more than 12 monthg) severe functional disabliity

102, Place of discharge:

c Private residence
e
Hospital
c Nurelng home
c Asgisted living residence
) Group living situation
c Correctional Institution
c Homelese
c Decenssd
¢ Other
c
Unknown

103, If "other’ was selected sbove, please define here:

l

104, Plaase enter amount t_:_he inlured person recelved in Ingurance payout(s) snd/or financisl support vis other sources:

105, Date of return to full g:ruclgaﬁon pf anl!cablc): {date format yyyy/mm/jdd)

108. In your view, what could be done to prevent serious rugby-related spinal Injury?

llh i b
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Participation Request
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Department of Human Biology

UCTMRC ReSEARCH UNIT FOR EXERCISE SCIENCE & SPORTS MEDICINE
Faculty of Health Sciences, University of Cape Town

Private Bag, Rondebosch 7700, South Africa

Tel: + 27 21 650 4557

Fax: + 27 21 686 7530

Director: Professor T D Noakes

Dear Rugby Enthusiast/Sir/Madam/name or to whom it may concern,

Following an apparent increase in the number of catastrophic / serious injuries sustained over the
past few of years, and in particular this year, concern was raised by the Chris Burger / Petro
Jackson Players’ Fund as well as other rugby stakeholders involved in the prevention of injuries,
that this situation must be addressed as a matter of urgency.

An “Injury Prevention Indaba” was held in August 2006, and a number of key areas were looked
at with the purpose of making the game of rugby safer. One of the identified needs was the
establishment of an accurate spinal cord injury (SCI) database and in order to achieve this, a
grant for a “Scientific Medical Research” position was approved.

Therefore, as the successful candidate for this position, which falls under the direction of
Professor Tim Noakes of the UCT/MRC Research Unit for Exercise Science and Sports Medicine, 1
appeal to all involved in the game of rugby, from provincial unions to clubs, schools, coaches,
referees, health facilities and medical personnel to participate in this much needed and valuable
research project, by assisting me to collect information, in particular, I require contact details of
players with past or pre-existing spinal cord injuries sustained as a result of rugby.

Our experience has been that a large group of “near miss” injuries exist. This refers to players
who have sustained a spinal injury which required admission to an emergency unit or hospital for
either medical or surgical treatment, but which does not result in paralysis.

All existing catastrophically injured rugby players whom are already associated with and known
to the Players’ Fund will also be contacted and requested to participate in this study.

My contact details are as follows:
Email: nicawilson@mweb.co.za
Tel: 021 683 0090
Fax: 021 683 0093
Post: Chris Burger / Petro Jackson Fund
5 Murrayfield
Brookside
11 Lansdowne Rd
Claremont 7708
Cape Town

Many thanks in advance for your assistance.
Kind regards

Nicola Wilson
Medical Research Assistant
P
. E
M The University of Cape Town is committed to policles of equal opportunity and affirmative acion
MRC which ane essential io its mission of promoting critical inquiry and scholarship 1 0 8 Sromrs
s Py i
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Consent Forms
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Department of Human Biology

UCTMRC ResearcH UNIT FOR EXERCISE SCIENCE & SPORTS MEDICINE
Faculty of Health Sciences, University of Cape Town

Private Bag, Rondebosch 7700, South Africa

Tel: + 27 21 650 4557

Fax: + 27 21 686 7530

Director: Professor T D Noakes

‘An inventory of rugby-related spinal cord injuries in South Africa’

Participant consent form

The purpose of this study is to establish a database of rugby related spinal cord injuries that
have occurred since 1980 in order to provide information that may lead to improved
prevention, treatment and rehabilitation of spinal cord injuries among rugby players at all
levels.

In order to establish this database, the research team requires your consent (and the
consent of your parent / guardian if you are under the age of 21) to access medical records
pertaining to your rugby-related spinal cord injury. Your name will not be included in the data
gathered and you will therefore remain anonymous.

Your participation in this study is voluntary, and your cooperation would be greatly
appreciated. Should you have any further queries regarding this study, please contact Dr.
Cathi Draper: cdraper@sports.uct.ac.za / (021) 650 4567.

Please could you indicate your willingness to participate by signing below.
I hereby give consent for medical records pertaining

to my rugby-related spinal cord injury to be made available to the research team involved in
the above mentioned study (Prof. Tim Noakes, Dr. Cathi Draper, Ms. Nicola Wilson).

Signature of participant Date

Signature of witness should participant be unable to sign due to injury.

Signature of parent / guardian Date
(if participant is under the age of 21)
. E
The University of Cape Town is committed to policies of equal opportunity and affirmative action
MRC which are essential to its mission of promoting critical inquiry and scholarship 1 1 0 FrouTs



Department of Human Biology

UCT/MRC ReseARCH UNIT FOR EXERCISE SCIENCE & SPORTS MEDICINE
Faculty of Health Sciences, University of Cape Town

Private Bag, Rondebosch 7700, South Africa

Tel: + 27 21 650 4557

Fax: + 27 21 688 7530
Director: Professor T D Noakes

“n Inventaris van rugby geassosieerde rugmurg beserings in Suid-Afrika’

Ingeligde toestemmings vorm

Die doel van die studie is om ‘n databasis, van rugby geassosieerde beenmurg beserings
wat sedert 1980 plaasgevind het, te skep. Hierdie inligting kan help met die verbetering van
voorkoming, behandeling en rehabilitasie met betrekking tot beenmurg beserings, in rugby
spellers van alle viakke.

Om die databasis te skep, benodig die navorser jou toestemming (asook die toestemming
van jou ouers/voog indien onder die ouderdom van 21) om toegang te verleen tot mediese
afskrifte met betrekking tot jou rugby geassosieerde beenmurg besering. Anoniemitiet word
verseker deur die uitsluiting van name tydens data insameling.

Deelname in die studie is vrywillig en samewerking word grootliks waardeer. Vir enige
navrae in verband met die studie kontak Dr. Cathi Draper: cdraper@sports.uct.ac.za / (021)
650 4567.

Dui asseblief jou verywillige deeiname aan deur onderaan te teken.

Ek, , gee hiermee toestemming vir die blootstelling van my
mediese afskrifte met betrekking tot ruby geassosieerde beenmurg beserings aan die
navorser vir gebruik in bogenoemde studie (Prof. Tim Noakes, Dr. Cathi Draper, Ms. Nicola
Wilson).

Handtekening van deelnemer Datum

Handtekening van getuie (indien deeinemer nie kan teken a.g.v besering)

Handtekening van ouerivoog Datum
(indien deelnemer onder die ouderdom van 21)

-. E
The University of Cape Town is committed to policies of equal opportunity and affirmative action
MRC which are essential fo its mission of promoting critical inquiry and scholarship 1 g 1 Srom
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