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ABSTRACT

This thesis comprises a series of independent investigations examining rugby injuries
occurring to players from under 14 to senior provincial level in the Cape Province now
the Western Cape). The first two studies report data aimed at gaining a more detailed
understanding of rugby injuries in specific populations or under specific conditions,
whilst the remainder of the thesis reports injury data from both a retrospective and a

prospective epidemiological survey involving the same 3990 boys from 25 high schools.

Following publication of data showing a progressive rise in the number of spinal cord
injuries in the Western Cape, coupled with a sustained media attack on the attitudes of
the (then) South African Rugby Board, certain experimental law changes were introduced
to South African schoolboy rugby in 1990 and 1991. The purpose of the law changes was
either to make the game safer or to make it more open and flowing, or both. Accordingly,
the studies described in chapters 4 -8 set out to analyse the effects of these law changes
on the incidence and nature of rugby injuries. This was accomplished by comparing data

with a similar study conducted in 1983 and 1984 in the same 25 schools (Roux, 1992).

The study reported in chapter 2 determined whether the use of neoprene (thermal) pants
might reduce the risk of hamstring injury amongst 60 senior club rugby players, all of
whom had previously sustained a hamstring muscle tear. The rationale was that the few
seasons prior to this 1992 study had been characterised by an increasing use by rugby
players of thermal or neoprene pants; a practice which seemed to have evolved
spontaneously and without any scientific assessment of its value. We concluded that the
wearing of thermal pants can reduce the risk of hamstring injury during rugby. However,
other risk factors for injury are probably more important. These include levels of pre-
season physical fitness, correct warm up and stretching procedures before activity and

adequate rehabilitation before returning to activity following injury.
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The objective of the study reported in chapter 3 was to determine the influence of pre-
season strength and endurance training on risk of injury in rugby players from two South
African provincial teams during the 1992 rugby season. Players from one province
followed a supervised scientifically-designed physical training programme, while those
from the other did not follow a structured programme. The findings of the study, the first
study to prove the relationship between pre-season preparation and early season injury,
showed that inadequate pre-season endurance training is a major contributor to the high
injury rate at the beginning of the season amongst provincial rugby players. Further,
strength and endurance training are interrelated as risk factors. Thus, compared to players
with adequate strength and endurance training, those with adequate strength training and
insufficient endurance training are at greatest risk of injury, followed by players with
insufficient strength and endurance training. It was also shown that contact practices 2
days after inter-provincial match contributed more to an increased number of injuries
than to success; that “niggling” injuries may develop into more serious injury if players
attempt to “play through” them; and that the lack of structured treatment and

rehabilitation of an injury places players at risk of being re-injured.

Chapter 5 reports retrospective data from 3330 players from the 25 Cape Province high
schools. Prior to the first full contact match of the 1991 rugby season, players completed
a detailed questionnaire which sought to establish their previous rugby njury expenences
as well as their knowledge and use of injury prevention techniques. The principal
conclusions of this study were that the players' knowledge of techniques known to
prevent rugby injuries was inadequate; that at the start of the rugby season insufficient
attention was paid to neck strengthening exercises, to the teaching of correct tackling and
falling techniques, to the wearing of gumguards, and to physical and skill training. The
result was that coaching errors may have predisposed some of these players to injury. We
also found that not all parents, and particularly not all mothers, encouraged their sons to
play rugby; and that the incidence and nature of the injuries reported retrospectively were

similar to those reported in prospective studies at the same schools.
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The objective of the data reported in chapter 6 was to evaluate the effects of the law
changes on the overall injury incidence and the incidence at each playing position, while
the more general aims were to describe the incidence of injury during match play and
practices, at different age-groups and levels of play, and during the different periods of
the season. Also investigated was the availability of first-aid in the advent of match
injuries. The overall impression was that the law changes did not produce any significant
decrease in the incidences of injury amongst schoolboy rugby players, but that they

possibly did contribute to a change in injury patterns.

Accordingly, the specific aim of the study reported in chapter 7 was to investigate the
effect on injury patterns during particularly the loose scrum, scrum, the tackling phases
and due to foul play. The more general aims were to describe, for each phase of play
during which injuries occurred, the nature and specific diagnosis of injuries, the
distribution at each age-group, level of play, position and the anatomical site. The
principle finding was that, apart from loose scrum injuries, the law changes did not
produce any significant decrease in the incidence of injury during the various phases of
play, but they did in fact contribute to a change in injury patterns. These changes were
characterised by an increase in the proportion of tackle injuries to all players, in the
number of loose scrums per match, and in the number of injuries to flyhalves whilst
being tackled, a decrease in the overall risk of injury to eighthmen and in the number of
tackling injuries to scrumhalves. Further findings were that the law which penalised a
player for playing the ball immediately after being grounded in a tackle, had the
advantage of promoting open and flowing rugby, but the disadvantage of predisposing the
tackled player to injury. The sequential scrum engagement law did not decrease the
overall incidence of injury to forwards during scrums, but did contribute to an increased
risk of scrum injuries to hookers in general, and amongst less experienced front-row
forwards in specific. Finally, the slightly different questionnaires used in the two studies

preciuded true evaluation of the effect on injury of the amendment to the foul play law.
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Chapter 8 is epidemiological in nature and did not consider the law changes evaluated 1n
chapters 3 and 4. The aims of this chapter were to analyse for schoolboy rugby injuries,
the specific diagnosis, the anatomical site, the distribution at each age-group, level of
play, playing position, and phase of play, as well as the rate of recurrence, the number of
days off rugby as a direct result of the injury and the administration of medical treatment.
This chapter presents possibly the most comprehensive epidemiological portrait of
schoolboy rugby injuries yet published. Principle findings were that the danger of rugby
players sustaining residual (potentially serious) brain damage from concussion injuries is
exacerbated by the recurrent nature of concussion injuries, the assumption that several of
these injuries may pass undiagnosed, and the fact that the majority of players do not
follow recommendations by medical and rugby authorities that 3 weeks rest from
participation should follow a concussion injury. One of the major factors predisposing a
player to particularly concussion, muscle and ligament injuries, is having previously
sustained a similar injury. Younger (under-14 to under-16) players are at greater risk of
sustaining a fracture injury than older (under-19) players. Finally, non-standardisation of
research methods and procedures in the various rugby injury studies severely hampers
comparative analysis of the effect on injury of variables such as age, level of play,

weather and ground conditions.

The objective of chapter 9 was to assess the potential financial costs of injuries to
schoolboys, and to extrapolate this for all registered rugby players in South Africa.
Although these data may be inaccurate as a result of averaging and extrapolation, it was
shown that the cost of rugby injury to the 303 551 registered South African rugby players
in 1999 is estimated at R126 633 344. Furthermore, several schoolboys from the schools
surveyed in the present study had inadequate medical insurance, and that often placed

parents/ guardians at risk of severe financial burden in the advent of rugby injury.



In conclusion, chapters 2. 3 and 5 identified. in 3 different rugby playing populations,
certain specific factors which contributed to an increased risk of rugby injury. These
included, a lack of knowledge of rugby injury prevention techniques, inadequate pre-
season preparation, coaching errors and inadequate treatment and rehabilitation

following an initial injury.

The findings described in chapters 6, 7 and 8 of this thesis suggested that the law changes
introduced to schoolboy rugby in 1990 and 1991 did not succeed in the objective to
decrease the risk of injury during specific phases of play. This illustrates that any future
amendments to rugby laws, whatever their purpose, should be proceeded by scientific
evaluation of their effectiveness. The study reported in these chapters was not
commissioned by the (then) South African Rugby Board, nor are we aware of any that

have been commissioned by similar rugby authorities around the world.

In summary, the global aim of the studies presented in this thesis was to gain a more
detailed understanding of rugby injuries in specific populations or under specific
conditions. The objective of this understanding was to identify both the areas where the
risk of injury may be reduced, and possible measures that may be employed to this
means. Short-term measures included the education of players (and coaches) regarding
techniques known to prevent injuries, the employment of safe coaching principles,
correct pre-season physical preparation of players for each specific position, and
following an injury, adequate rest, rehabilitation and preventative strapping/ protection.
Long-term measures included standardising rugby injury research worid-wide, a constant
analysis of existing laws and patterns of play to identify possible solutions for high risk

situations, and assessing the merits of protective clothing.
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CHAPTER ONE

INTRODUCTION

1.1 Rugby injury studies. A brief overview

In the early 1980°s concerns that the incidence of rugby injuries, particularly serious spinal
cord injuries, had been on the increase in most rugby playing countries over a period of 20
years, allied to the perception that first-aid management for inj ured rugby plavers was
inadequate, precipitated the initiation of extensive research into the nature and incidence
of South African schoolboy rugby injuries (Nathan et al., 1983; Roux, 1992). Prior to these
studies, 2 sparsely detailed reports, conducted at Loftus Versveld rugby ground in Pretoria,
had been published on South African schoolboy rugby injuries (Wessels, 1980; Northern
Transvaal Rugby Union, 1982). This was despite the fact that the Human Sciences
Research Council (1982) identified rugby as the sport in which the second highest number

of white South African schoolboys participated.

Roux (1992) also highlighted various problems associated with rugby injury surveys in any
of the 104 rugby-playing countries world wide; that the majority were retrospective
(Williams and McKibbin, 1978; Hoskins, 1979; Butty and Gowland, 1981: Sovio ef a/.,
1984; Kew et al., 1991), they considered only specific injuries (Roy, 1975; Durkin, 1981;
O’Carrol et al., 1981; McCoy et al., 1984 Silver, 1984; Taylor and Coolican, 1987; Scher,
1977-91), they reported only those injuries seen at one location such as a medical practice
or a rugby field (Walden, 1975; Lingard er al., 1976; Van Heerden, 1976; Durkin, 1977,
Davidson et al., 1978; Davies and Gibson, 1978; Ingles and Stewart, 1981, Briscoe, 1985),
most did not distinguish minor injuries such as abrasions and bruises from major injuries
(O’Connel, 1954; Weightman and Brown, 1974; Roy, 1974; Wessels, 1980, Addley and
Farren, 1988), and finally that some of the survey methods may have been inaccurate or
erroneous (Adams, 1977; Sparks, 1981; Dinkelman, 1983; Akpata, 1990). Thus, the
understanding of the nature and cause of rugby injuries is hampered by a lack of

adequately controlled prospective epidemiological surveys.



[g]

Cervical spinal injury studies in rugby players

Noakes and du Plessis (1996) identified that all the major rugby-playing countries in the
world, including England (Hoskins, 1979, Silver, 1984, 1988), Wales (Williams and
McKibbin, 1978, 1987), Ireland (O’Carrol ef a/l., 1981, Horan, 1984, McCoy e/ al., 1984),
Australia (Wiggelsworth, 1987, Taylor and Coolican, 1987), New Zealand (Burry and
Calcinai, 1988), South Africa (Scher, 1978, 1981, 1982a, 1982b, 1983a, 1983b, 1987,
1990) Canada (Sovio ef al., 1984) and the United States (Akpata, 1990) reported, without
exception, there had been an increase in the number of cervical spinal injuries to rugby

players in all rugby-playing countries after 1976.

New Zealand introduced law changes involving the maul in 1980. The changes reduced
the annual number of cervical spinal injuries from 3 per season to 1 per season between
1980 and 1986 (Burry and Calcinai, 1988). Alterations to the scrum laws in 1984 reduced
cervical injuries caused by the scrum from an average of 3 per annum between 1973 and

1984, to 1 per annum from 1984 (Burry and Calcinai, 1988: Calcinai, 1992).

Various law changes at under-19 level were implemented in Australia in 1985 specifically
to address the incidence of cervical spinal injuries during scrummages. For the first 8 years
(1985-1992) after their introduction there was not one report of a serious spinal cord injury

at that level in games played under the revised laws (Noakes and du Plessis, 1996).

As a result of these successful law changes in New Zealand and Australia, and to a lesser
extent, the United Kingdom, the International Rugby Board (IRB) issued a circular in

March 1988 which inter-alia emphasised the following:
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1.1a  The set scrum

Only appropriately built players should be chosen in the front-row,

front-row forwards should undergo specific upper body, neck and shoulder strength
training,

players should be made aware of the dangers or uncontrolled or violent scrum
engagements, of scrum collapsing, of popping or continuing to push an unstable scrum,
especially after it had collapsed,

that the shoulders of the front-row players should not dip below their hips,

that popping of the scrum should be outlawed as an illegal procedure,

that the scrum should not be allowed to wheel beyond 90 degrees before the emergence
of the ball,

that the duration of the scrum be limited, and

that in the case of a front-row forward being replaced, only a specialist front-row

forward should be used as a substitute.

To reduce the impact forces of scrum engagement, it was recommended that:

the front-rows first engage by adopting the crouch-touch-pause-engage (CTPE)
technique, and

only when the front-rows were stable should the back 5 players join the scrum.

1.1b  The tackle

Plavers should be coached to tackle fairly and correctly and taught how to “ride™ a
tackle and fall correctly,

the dangers of the crash tackle to both tackler and player being tackled should be
stressed to players, and

in the event of a high ball, the ball should be contested by the attacking player(s), as

opposed to attacking player(s) executing high speed tackles on the ball catcher.



l.1c  The ruck and maul

o The danger of the player in possession of the ball posting the ball between his legs
during a ruck, potentially causing his head to be caught in a flexed position between
the attacking and defending players, should be stressed,

e players should be taught not to dive blindly into the loose-scrum either to collect the
ball or post it, or to add weight to the scrum, and

e players should keep their heads up and thus their necks extended when entering the

loose-scrum.

1.2 Law changes in South African Schoolboy rugby

The recommendations of the IRB were, however, not immediately adopted in South
African schools rugby in the 1989 season. Perhaps as a result, the highest number of spinal
cord injuries to rugby players admitted at the Spinal Cord Injuries Unit to the Conradie
Hospital in any year after 1963 occurred in 1989, with the admission of 12 injured players.
(Noakes and du Plessis, 1996). Following publication of data on spinal cord injuries in
Western Cape schoolboys which showed a progressively rising annual trend (Kew er a/.,
1991), coupled with a sustained media attack on the attitudes of the (then) South African
Rugby Board, certain experimental law changes were finally introduced to South African
schoolboy rugby from the middle of the 1990 season. Further experimental law changes
were introduced into schoolboy rugby at the beginning of the 1991 season. The combined

changes, enforced during the 1991 year were as follows:

[.2a Law 20 - scrummage

Law 20 (2)
The following amendments were applied to the existing law;
The scrum must to go down in 3 phases at the command of the referee,
- phase one; the 3 players in the front-row bind and go down,

- phase 2; 2 players go down to form the second row,



- phase 3: the other players taking part in the scrum go down last.
The scrum must be stationary until the ball was put in, and a minimum of 5 players of each

team must take part in the scrum.

Purpose: To lessen the force in the scrum and to build up pressure gradually.
Penalty : A free kick at the place of infringement.
Law 20 (4)

Except for the eighthmen, all the players in the scrum had to remain bound until the scrum
was over. The eighthman could break away from the scrum before the ball emerged.
Penalty : i) A free kick against any player, except the eighthman, who breaks up and
retreats before the scrum is completed.
ii) A penalty against any player except both eighthmen, who remains
stationary or moves forward after breaking up from the scrum.

Purpose : To stop players interfering with the passage of the ball.

Law 20 (6)
In 1990 the experimental law was that no player in the second row of the scrummage may
bind with his hands between the legs of a player in the front-row. In 1991, the law placed
no restriction on the manner in which the locks were allowed to bind on the props, whether

around the hips or through the legs.

Law 20 (7)
The ball was to be put in at a scrum by the team that did not have possession of the ball, or
the ball at their feet, prior to the stoppage. In case of doubt, the referee should award the
scrum to the attacking team. It was noted that the team not in possession may also have
been responsible for not making the ball available. Thus the team that did not make the
ball available, was punished. The opponents of the team in possession would put the ball

into the scrum, except if they were responsible for the non-availability of the ball.

Purpose: To encourage players to make the ball available.



Law 20 (8)
This law required amendment, as it was no longer possible to put the ball in as soon as the
front-rows had engaged. The ball was to be put in as soon as the whole scrum had gone

down.

Law 20 (19)
No player was allowed to deliberately prevent the ball from emerging from a scrummage.
Purpose: To get the game going again after the re-start and to shorten the duration of
the scrum.

Penalty: A free kick at the place of infringement.

1.2b Law 23 - Touch and line out

Law 23 B (10)
The ball could be brought into play by a quick throw in or at a formed line-out. In either
event, the player had to throw the ball
- at the place indicated,
- so that it first touched the ground or was touched by a player at least Sm from touch
along the line-of-touch or over the formation formed by the inner shoulders of the
players in the line-out, and

- while throwing in the ball, he was not to put either foot in the field-of-play.

[t was also stipulated that players would be allowed to bind as soon as the line-out started,
that is, as soon as the ball left the thrower’s hands.

Purpose : To reduce the number of resulting scrums.

1.2c¢ Law 24 - off-side

Law 24 A (2) (c)
This law states that there is no penalty for being in an off-side position unless the player on

all other occasions, moves towards the opponents waiting to play the ball or towards the



place where the ball pitches, before he is put on-side. The addition to this section defined
the player as off-side if he “moves towards his opponents” dead-ball line while he is in an
off-side position™.

A player was deemed to have been placed on-side if;

- the kicker passed him,

- he fell back behind the kicker,

- an opponent carrying the ball ran Sm,

- an opponent passed or kicked the ball, or

- an opponent deliberately touched the ball but did not catch it or gain control of it.

Law 24 B (2)
The player putting the ball into the scrum as well as his opponent, were not permitted to
put a foot beyond the middle line of the scrum.
Purpose: To eliminate negative play by the scrumhalves.

Penalty: Penalty kick at the place of infringement.

1.2d Law 26 - foul play

Addition: For a serious offence of such nature that the referee would send the offender off
the field or to the cooler, the referee would award the non-offending team a penalty kick at
any place along the 22m line of their opponents (the offenders). The non-offending team
had the choice of place along the 22m line. If the offence took place within the offenders’
22m area, the non-offenders would have a choice of a penalty kick at the place of

infringement or at any place along the offenders’ 22m line.
1.2¢  First-aid
Schools had to acquaint themselves with the minimum first aid requirements at matches,

as drawn up by the South African Rugby Board’s Medical Society. If there was no first aid

or first aid equipment at a match, the referee was instructed to cancel that match.



1.3 Scope of this thesis

The brief overview highlights the continuing need for prospective epidemiological rugby
injury research especially in South Africa. There was also the need to determine the effects
on injury of the law changes introduced into South African schoolboy rugby in 1990 and
1991. Hence, this thesis was planned to address some of these concerns. Subsequently,
additional investigations were initiated with the aim of gaining a more detailed

understanding of rugby injuries in specific populations or under specific conditions.

Thus this thesis consists of 3 individual studies, the first 2 (Chapters 2 and 3) are aimed at
gaining a more detailed understanding of rugby injuries in specific populations or under
specific conditions. These include i) the effect of thermal pants on reducing the risk of
recurrent hamstring injuries in rugby players; and ii) the influence of pre-season strength
and endurance training on risk of injury in rugby players from 2 South African provincial
rugby teams. The third study (Chapters 4 — 9) reports injury data from both a retrospective
and prospective epidemiological survey involving the same 25 high schools in the Cape

Province.

1.4 Chapter Two

This study titled; “Thermal pants may reduce the risk of recurrent hamstring injuries in
rugby players”, was published in the British Journal of Sports Medicine, Volume 30 in
1996.

Research has shown that hamstring muscles are the most commonly injured muscles in
athletes (Safran er al., 1989; Stanton and Purdam, 1989) and they can be devastating
because they frequently heal slowly and often become recurrent as a result of inadequate
treatment and rehabilitation (Muckle, 1982; Agre, 1985; Stanton and Purdam, 1989). The
few seasons leading up to the 1991 study year were characterised by an increasing use by

rugby players of thermal or neoprene pants. As this practice seemed to have evolved



spontaneously and without any scientific assessment of its value, the objective of this study

was to determine whether the use of these pants might reduce the risk of hamstring injury.

1.5 Chapter three

This study entitled; “The influence of pre-season strength and endurance training on risk of
injury in rugby players from two South African provincial teams”, is in the process of

being submitted for publication.

Several rugby injury surveys have shown that injuries occur predominantly at the
beginning of the season and again after the mid-season break (Sparks, 1981; Nathan e/ «/.,
1983; Williams, 1984; Roux ef al., 1987; Clark et al., 1990; Alsop ef al., in press). The
most common explanation for the increased risk at these times of the season is that players
are either not match-fit, not physically-fit or both (Burry, 1981, Sparks, 1981; Dalley er al.,
1982, 1992; Nathan er al., 1983; McCoy ef al., 1984; Roux, 1992; Williams, 1984; Clark
et al., 1990; Hughes and Fricker, 1994; Garraway and Macleod, 1995).

In 1989, one South African Provincial rugby team (Natal) became the first in South Africa
to employ a full-time exercise specialist (Biokineticist) to assist with the physical
preparation of the team for the 1990 rugby season in South Africa. In October 1990 Natal
won the Currie Cup for the first time in 100 years. After a years absence, the Biokineticist

was re-appointed for the 1992 rugby season.

Thus, the adoption of a specific rugby fitness training programme by only one Currie Cup
team for the 1992 South African rugby season invited the comparison of the injury risk of
that team compared to the risk in another provincial team, who received no formal pre-
season training and which assembled as a squad for the first time five days prior to the first
provincial fixture of the season. This province had dominated South African rugby during
the 1980°s prior to the introduction of specific training programmes into international

rugby.



The aim of that study was to investigate the influence of pre-season endurance and
strength training on injury patterns amongst senior provincial rugby players from two

provinces, only one of which followed a modern pre-season physical training programme.

Thus, the data presented in Chapters 2, 3 and 5 contribute to gaining a more detailed
understanding of rugby injuries in specific populations or under specific conditions. The
goal of this understanding of rugby injuries is ultimately to identify various methods or

means of either preventing or minimising their occurrence.

1.6 Chapter four

This Chapter reports the methods used in the retrospective study reported in Chapter 5 and
the prospective study reported in Chapters 6 — 9, both involving the same 25 high schools

in the Western Cape, and both conducted in 1991.

1.7 Chapter five

This study entitled; “Inadequate pre-season preparation of schoolboy rugby players - a
survey of players at 25 Cape Province high schools”, was published in the South African
Medical Journal, Volume 86, No. 5 in May 1996. The information appearing under the
heading “Anthropometric measurements” did not appear in the published version, but has

been included in this Chapter.

The objective of this study was to establish high school rugby players” previous rugby
experience, their rugby injury history, the extent of their participation in pre-season
strength and endurance training, gumguard possession and use, the extent of front-row
substitution by non-specialist players and any subsequent injuries, knowledge of and
participation in neck strengthening exercises, the amount of pre-season tackling practice,

parental attitudes to schoolboy rugby, and attitudes to two specific playing situations -
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falling on an outstretched arm when tackled and falling on the point of the shoulder when

tackled - both of which may be associated with injury risk.
1.8 Chapters six — nine : Epidemiology and prevention of schoolboy rugby injuries

The broader aim of this study was to investigate the effect of law changes described above
on the incidence and nature of the specific rugby injuries. This was accomplished by
determining the difference in injury patterns between the study conducted by Roux (1992)
and the present study. For this reason, the same rugby playing population was surveyed
using similar research techniques. The same 26 schools were chosen, although as 1 school
no longer offered rugby as a school sport in 1991, it was removed from the study. The
remaining 25 schools were all monitored via correspondence. The same definition of
injury was used, with the addition of the requirement that all laceration injuries that
required sutures were included. This did often not keep a player out of rugby for 7 days or
more and would therefore have failed to be defined as an injury according to the criteria

adopted by Roux (1992) and other researchers from this unit.
1.8.1 Specific aims

The specific aims of this study were to compare the effect of the law changes on;

(a) the overall number and incidence of injured players,

(b) the number and incidence of scrum injuries to front-row forwards, with particular
reference to neck injuries sustained by these players during scrums,

(c) the number and incidence of injuries occurring during loose scrums, and

(d) the incidence of foul play injuries.
1.8.2 General aims
The general aims of Chapter 6 were to determine the;

(a) match and practice incidence of injury,

(b) incidence of injury at the different age-groups and levels of play,



(c)
(d)

(e)
(f)

incidence of injury at the different playing positions,

incidence of injuries sustained by players who were substituting 1n an unfamiliar
position at the time of injury,

incidence of injury during the different 4-week periods of the season,

effect on injury of the venue, match point difference between the winning and
losing teams and time in the match in event of a match injury,

player’s subjective assessment of whether their injury could or could not have been

avoided.

The general aims of Chapter 7 were to determine for each of the phases of play, the;

(a)
(b)
(c)
(d)
(e)

(f)
(8

age-group and playing level of the injured players,

playing position of the injured players,

whether players were in possession of the ball at the time of injury or not,
designation of injuries as a match or practice event,

player’s subjective assessment of whether their injury could or could not have been
avoided,

nature and anatomical site of injuries,

specific diagnosis of injuries.

Additional information was sought, the aim of which was to determine the;

(h)

(1)

)

speed of impact in the tackling or being tackled phases, during which an injury was
sustained,

direction from which the tackler impacted with the player being tackled for injuries
occurring during both tackling and being tackled,

anatomical point of impact on the player being tackled for injuries occurring during

both tackling and being tackled,

The general aims of Chapter 8 were to determine for each of the types of injuries

(concussions, fractures etc.), the;

(a)
(b)

specific site and diagnosis,

designation as a match or practice event,



(d)
(e)
(f)
(g)
(h)
(i)

1.9

1.9.1

192

whether or not plavers were in possession of the ball at the time of injury,
age-group and playing level of the injured players,

playing position of the injured players,

phase of play,

days off rugby,

administration of first-aid, and by whom,

medical professional who was consulted, where the consultation took place, if

hospitalisation was required and for how many days.

Shortcomings of the study

Chapter two

Players who had previously sustained hamstring injuries, were able to decide for
themselves whether or not they would wear thermal pants during the season.
Accordingly the study was not randomised controlled, and with the result that study
groups were unequal in number. However that players were allowed to choose for
themselves, meant that a far greater population were able to be monitored for the

full duration of the season, sufficient to facilitate statistic analysis.

Chapter three

This study took advantage of a naturally occurring situation to investigate the
influence of pre-season strength and endurance training on the risk of injury
amongst players from 2 senior provincial teams. Players in team B were not
prescribed standardised pre-season training, and were not tested for physical
fitness. Whilst it is very likely that training and fitness are correlated, this
relationship could however not be examined. Accordingly, pre-season strength and
endurance training was assessed according to the number of those training sessions

undertaken during a specified pre-season period.



1.9.3

(a)

(b)

Although the scatter plot of strength versus endurance training variables for the
injured and uninjured players shows distinct cutpoints at 20 sessions, which
accordingly was used to differentiate between adequate versus inadequate strength

and endurance training, this method lacks rigorous definition.

Chapters 4-9

A shortcoming identified by Roux (1992) in his study was that the method of
surveying via correspondence resulted in under-reporting of injury by as much as
40-50% of injuries. As in Roux’s study, none of the coaches nor co-ordinators in
the present study were paid to participate in the study. Despite telephonic contact
with the master-in-charge of rugby at each of the 25 schools, initially to seek their
active support and co-operation, and later to clarify any areas of uncertainty, it was
postulated that under-reporting of injuries would most likely continue to be a

significant problem in this study.

However, although this possible under-reporting might have resulted in a lower
than actual incidence of injury being reported amongst players in the study
population, the extent of the study ensured sufficient injury data were obtained to

determine the nature of injuries occurring to schoolboy rugby players.

Another shortcoming identified by Roux (1992) was the possible antagonism of
some rugby authorities towards academics involved in rugby injury research who
were perceived to be publicity seeking (Noble, 1984) or attempting to discredit the
game (Noakes, 1980). Although the present study was sanctioned and conducted in
conjunction with the Cape Education Department, a body responsible for the well-
being of its pupils, and the researcher played first-division rugby at a local club and
coached rugby at one of the selected schools, there were certain schools and
coaches who still showed a reluctance to co-operate fully with the aims and
objectives of the study. Analysis of the results established that the number of

injuries reported at those schools were very low and could not have reflected the



(c)

(d)

(e)

N

true number of injuries experienced during the season.

In order to compare results with those of Roux (1992), incidence rates of injury
were reported as 1 injury per boy-hours of rugby. However, the assumptions that, 1)
each match lasted for a period of 1 hour, and that i1) all players practised as a team
for a period of 3 hours per week during the season, were erroneous. Firstly,
matches varied from 50 to 70 minutes in duration from the under-14 to under-19
age-groups, and secondly, practice hours per week would most likely have varied
according to level of play (A-teams would have practised for longer periods than C-
and lower teams) and the regularity of weekly matches (lower level teams,
particularly in the schools which had a large number of teams per age-group, would

have had fewer fixtures and accordingly would have probably practised less).

Where possible, and in alignment with more recent research, match injury rates are
also reported as the number of injuries per 100 player-games, or injuries per
player-seasons. However, as the number of practices per week per team was not

recorded, the practice incidences reported in this study remain inexact.

The term “loose scrum™ was used to combine the analysis of “ruck™ and “maul”
injuries. This is an error repeated from Roux’s study. The ruck and maul are two

distinctly different phases of play subject to different laws.

The questionnaire sought a specific diagnosis of the injury. However, that players
or players’ parents were required to complete the questionnaire, resulted in the
diagnosis being reported in lay rather than in clinical terms. Accordingly, under the
section “Diagnosis of injuries” (Chapter 8), more general and lay terms are

presented.



(f)

(g)

Data was collected in 1992, vet was only submitted in 1999. During this lapse in
time, and as a result of the nature of the game of rugby and the rule changes that
are continually being made, injuries to players in the various positions, as well as
the nature of the injuries may have changed. Thus, many of the findings that were

reported the time of data collection may have had very little relevance in 1999.

[t was not possible to measure whether every coach and/or referee implemented all

the law changes, at all times.



CHAPTER TWO

THERMAL PANTS MAY REDUCE THE RISK OF RECURRENT HAMSTRING
INJURIES IN RUGBY PLAYERS

2.1 INTRODUCTION

The hamstring muscles, which are biarticular muscles with a predominance of fast twitch
fibres (Agre, 1989) are the most commonly injured muscles in athletes (Safran e a/., 1989,
Stanton and Purdam, 1989). These injuries can be devastating because they frequently heal
slowly and often become recurrent as a result of inadequate treatment and rehabilitation
(Muckle, 1982; Agre, 1989; Stanton and Purdam, 1989). Many of these injuries are
believed to be avoidable (Muckle, 1982; Safran er a/., 1989). Aetiological risk factors that
have been identified for these injuries include inadequate warm up, incorrect stretching,
inflexibility, muscle strength imbalance, fatigue, previous injury, intra-muscular
corticosteriod injections, and return to activity before complete rehabilitation following
mnjury (Muckle, 1982; Agre, 1989; Safran ef a/., 1989, Stanton and Purdam, 1989). In
addition, recent research on rabbit muscle has shown that muscle warming increases the
amount of force and length of stretch necessary to tear the muscle (Safran er a/., 1988;
Strickler ef al., 1990). This suggests that warming of muscles might reduce the probability

that it will be injured during exercise (Shellock and Prentice, 1985).

Interestingly, recent rugby seasons have been characterised by an increasing use by rugby
players of thermal or neoprene pants. The practice seems to have evolved spontaneously
and without any scientific assessment of its value. Accordingly this study set out to

determine whether the use of these pants might reduce the risk of hamstring injury.



22  METHODS

Sixty rugby players from 10 Western Cape clubs who had reported that they had missed
seven days of rugby or more due to a hamstring injury during either of the previous two
playing seasons, were identified at subjects. Subjects gave their informed consent to be

monitored for the duration of the 1992 rugby-playing season.

Each player completed a hamstring injury questionnaire (Appendix 1V) which included the

following details:
(1) Personal details; name, height, weight, date of birth; club, team playing position.

(2) injury history; details of initial hamstring injury including when it occurred, how it
occurred, to which leg, what strapping or protection was used at the time of injury, days
off as a result of hamstring injury, which part of the muscle was injured, style of boots
worn, similar details regarding any recurrent injuries, what protective aids are presently

being used and how often during training and matches they are used,
(3) details of warm up and stretching routines and how frequently the routine is followed.

Players were given the choice of wearing or not wearing thermal warmers during the
season. The pants were made from closed sell neoprene material (1.5mm thick) with nylon
laminated on both sides and had an inside leg length of 25cm. They were manufactured

and supplied by Medac (Pty) Ltd. Cape Town, South Africa.

During the course of the season the following information was obtained on a weekly basis
by postal questionnaires which were returned at the end of each three week cycle: (1) Did
the player participate fully in all team training sessions? (2) Reasons for not participating;
(3) Were thermal pants worn at training? (4) Number of matches played; (5) Reasons for
not playing matches; (6) Were pants worn during matches? (7) Any comments the player

felt might be relevant to the study.



At approximately six weekly intervals personal contact was made with each player to

confirm the return of relevant forms and to clarify ambiguous data.

If at any stage during the season a player sustained a hamstring injury, defined as muscle
strain that caused the player to be unable to run unhindered and at full speed at any time
during a match or training, he was required to complete a questionnaire (Appendix V). The

questionnaire obtained information on the following:

(1) Injury details; date, site of injury in muscle, which leg, whether injury occurred during
a match, training or any other situation, when during practice, in which quarter during the
match, how injury occurred, severity of injury which was measured in days off rugby (mild
<14 days, moderate 14 - 28 days, severe strain >28 days), protective device used at time of
injury, whether the player was in possession of the ball or not, condition of the playing

field, weather conditions.

(2) Warming up and stretching routine followed within 2 hours before injury occurred.

(3) What medical or other treatment was given.

Three subject groups were studied: Group I, wore thermal pants on the previously injured
leg during training and matches for the entire duration of the season (n = 5); Group II, who
never wore these pants (n = 17); and Group 111, who wore the thermal pants some of the
time and other times not (n = 22). Time spent wearing, and time spent not wearing the

pants during training or competition was determined for plavers in Group IIl.



2.2.1 Analysis of data

Comparison of survival time (playing minutes) until injury was calculated for Groups 1 and
1. If a player sustained a hamstring injury severe enough to keep him out of rugby for 14
days or more and then suffered a second injury at exactly the same site in the same
hamstring muscle within 12 days of returning to rugby, the second injury was considered

an extension of the original injury and thus excluded from the initial calculations.

Data were analysed using a Quattro Pro spreadsheet (Borland International). The survival
time to injury was calculated as the number of minutes played before an mjury occurred in
a player. The mean survival time to injury for Groups I and II was compared using
BMDPIL (Dixon, ef al., 1985). The Kaplan-Meier survivor functions (Kaplan and Meter,
1958) were calculated using BMDPIL. The generalised Wilcoxon test (Gross and Clark,
1975) was used to compare the difference between the survival curves for the two Groups.

Statistical significance was established at P<0.05.

Analysis of the injury rate per 1000 hours played was calculated for Groups [ and II as well
as for the time spent wearing or not wearing thermal pants for the subjects in Group II. To
test the hypothesis that the two rates are the same, a different test was used for each of
these Groups; Poisson Rates formula on the STATSGRAPHICS package (Statistical
Graphics Co.) was used for Groups I and II, and a non-parametric test, the Wilcoxon
Signed rank test, was used to compare the injury rate for subjects in Group III when

wearing and not wearing pants.



2.3.1 Subject characteristics

Forty-four of the sixty subjects completed the study (73%). Of the 16 players who did not
complete the study, six stopped playing rugby early in the season for various reasons and
10 repeatedly did not return questionnaires. The mean (SD) age of was 23 (3) years. There
were four tight forwards, eight loose forwards and 32 backline players. Thirty-two percent

of the players had previously worn thermal pants.

2.3.2 Injuries before the 1992 season

The initial hamstring injury suffered before the 1992 season kept the players off rugby for
an average of 23 (30) days. All these injuries resulted from playing or training for rugby.
Eighteen of the 44 players who completed the study suffered recurrent injuries: two players

were injured a further five times, six players twice and ten players once.

2.3.3 Wearing of thermal pants over the season

Table 2.1 shows the total playing time (hours) completed by 44 subjects, the hours played
while wearing thermal pants, the total hours missed as the result of any injury, and the
hours missed specifically due to hamstring injury. Thermal pants were worn for nearly half
the time spent in practice (48%) or in match play (49%). Injuries caused players to miss
39% of the scheduled match hours; 85% of this lost time was due to hamstring injuries.
Similarly players missed 42% of the scheduled practice hours, 83% as a result of

hamstring injuries.
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Table 2.1 Total playing time (hours) completed by the 44 subjects. hours played while

wearing warmers, total hours missed, and hours missed due to hamstring injury.

TOTAL HOURS COMPLETED WEARING HOURS MISSED DUE TO
COMPLETED THERMAL WARMERS MISSED HAMSTRING INJURY
Matches 504 246 328 275
Practices 1391 670 1008 832

234 Injury rates

Table 2.2 shows the overall time played, number of injuries, and injury rates for players in
the Groups 1, Il and II1. Five players wore thermal pants for the entire season (Group I) and
17 never wore pants (Group 11). The respective injury rates were 24 and 32 injuries per

1000 playing hours which were not significantly different (P = 0.63).

Table 2.2 Overall time playing, number of injuries and early recurrent injuries, and

injury rates per thousand hours of play for players in Groups I, Il and I

GROUP | GROUP I GROUP III
wearing not wearing
TOTAL PLAYERS 5 17 22 22
TOTAL PLAYING TIME (hours) 246 680 654 315
TOTAL INJURIES SUSTAINED 8 24 10 18
EARLY RECURRENT INJURIES* 2 2 8 0
INJURY RATE/ 1000 hours PLAY 24# 32 Rl 57

* Not considered in calculation of injury rate
# Not significant (p=0.63)
** Significant (p<0.05)

In Group III, thermal pants were worn for 60% of the playing hours, while no protection
was worn for the remainder. The injury rate of 3 injuries per 1000 hours for the Group
wearing thermal pants was significantly less (P< 0.05) than the 57 injuries per 1000
playing hours for the non-users. If the eight early recurrent injuries (within 12 days of

return) are included in the wearer Group, the rate rises to 16 injuries per 1000 hours which
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is still significantly less (P < 0.05) than the incidence in the Group who wore no

protection.

2.3.5 Survival times to injury - Groups I and II

The survival curves for Groups [ and II are shown in Figure 2.1. The mean (SE) survival
time without injury for players in Group [ was 35.2 (7.8) hours, and for players in Group II
was 24 .8 (3) hours; these values were not significantly different (P = 0.23). But at the end
of the study, 2 of the five players in Group I were still not injured after 58.5 hours, whereas

all 17 players in Group II had been injured after 62.0 hours.
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Figure 2.1 Cumulative proportion survival curves of Group I compared with Group IIL
Note that the chance of survival remains greater for Group I although there is no

significant difference between the medians.



2.3.6 Details on injuries sustained during the season

Of the 60 hamstring injuries suffered by these players, 40% occurred during two three
week periods, at the start of the season and after the mid-season break; 42% recurred at
exactly the same site as the previous injury; 90% were moderate or major tears; 55%
occurred during practices and 45% during matches. Seventy-eight percent of hamstring

injuries suffered during match play occurred in the second half of the game.

2.4  DISCUSSION

The main finding of this study was that the hamstring injury rate among players in Group
11 was significantly lower when they wore the thermal pants than when they did not. This
is especially interesting because of the possibility that players who believe that the use of
these pants reduces the risk of injury would be more likely to wear them when they

believed injury to be more likely.

Although no significant difference between injury rates was found between players who
wore thermal pants at all times and those who never wore them, the former Group
consisted of only five players. The small sample size may have prevented a statistically
significant finding. Furthermore the survival curves suggest that the Group who wore
thermal pants all the time had a longer injury-free period. Hence this study provides
preliminary evidence which suggests that thermal pants might have a role in preventing

recurrent hamstring injuries.

Other relevant findings were that 18% of the hamstring injuries in this study recurred at
exactly the same site in the muscle and within 12 days of the player returning to rugby
after the initial injury. This confirms the finding that many acute hamstring injuries
become recurrent as a result of inadequate treatment or rehabilitation, with the athlete
returning to active participation before full recovery has occurred (Agre, 1985, Safran et

al.. 1989)
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The high incidence of hamstring injury in the first three weeks of the season and the first
three weeks after the mid-season break supports the findings of Roux e ul. (1987) who
proposed that the reason was lack of “match fitness”. Stanton and Purdam (1989) have
suggested that many injuries occur because of “poor conditioning” at the beginning of a

competitive season.

The importance of preventing hamstring injuries is shown by the findings that over 80% of
match and practice time lost by the injured players in this study was a direct result of their
hamstring injuries. Muckle (1982) also found that the amount of playing time lost as a
result of hamstring injuries was disproportionately high when compared to the overall

incidence of this injury.

In summary, this study showed that the wearing of thermal pants can reduce the risk of
hamstring injury during rugby. However, other risk factors for injury are probably more
important. These include levels of pre-scason physical fitness, correct warm up and
stretching procedures before activity and adequate rehabilitation before returning to

activity following injury.
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CHAPTER THREE

THE INFLUENCE OF PRE-SEASON STRENGTH AND ENDURANCE TRAINING
ON RISK OF INJURY IN RUGBY PLAYERS FROM TWO SOUTH AFRICAN
PROVINCIAL TEAMS.

3.1 ABSTRACT

Objective - To determine the influence of pre-season strength and endurance training on
risk of injury in rugby players from two South African provincial teams during the 1992
rugby season. Methods - Players from team A followed a supervised scientifically-
designed physical training programme, while those from team B did not follow a
structured programme. Individual player’s pre-season training programmes were collected
retrospectively for strength and endurance training components. Injuries that kept players
from plaving rugby for seven days or more, with the inclusion of all fracture and laceration
injuries regardiess of whether or not the injury kept players out of rugby, were
prospectively analysed via questionnaire and in liaison with the team medical doctor. Data
were statistically analysed to determine the effect of pre-season strength and endurance
training on risk of first, second and multiple injuries. Results - Twenty-four of the
combined total of 89 players sustained a total of 38 injuries. Match play accounted for
58% of injuries and full-contact practice for 29%. Five injuries were sustained by four of
the 37 players in the better prepared team A which played 21 matches. Thirty-three injuries
were sustained by 20 of the 52 players in team B that played 20 matches. Team A had a
match injury rate of 1.3 injuries per 100 player-games, compared to 4.7 per 100 player-
games in team B. The scatter plot of strength versus endurance training for injured and
uninjured players demonstrated cut-points at 20 sessions. The multiple injury analysis
shows that plavers with adequate pre-season strength training and inadequate endurance
traming were 14.4 times more likely to be injured than those with both adequate strength
and endurance training. Players with both inadequate strength and endurance training were
6.3 times, and players with adequate endurance and inadequate strength training, 6.1 times

more likely to be injured than players with both adequate strength and endurance training.



Full-contact match practice two days after a match contributed to increased number of
injuries, which had a negative influence on performance. Inadequate management and
rehabilitation of injuries further contributed to the high number of injuries in team B. Of
the 38 injuries, 58% occurred in the first quarter of the season, 61% were sustained by
forwards, 16% occurred during both open play and when being tackled and 13% each
during tackling, loose scrums, punching and physical fitness training. 44% occurred to the
upper limb. Muscles and ligaments were most commonly injured (24% each) followed by
other injuries (21%) and fractures (18%). Players missed an average of 28.5 (SD=22) days
of rugby due to their injuries; one player would never return to participation. Conclusions -
The type of pre-season training predicted injury risk, with endurance and strength training
being interrelated as risk factors. Compared to those with adequate strength and endurance
training, players with adequate strength training and insufficient endurance training are at
greatest risk of injury, followed by players with insufficient strength and endurance
training. In conclusion, this is the first study to provide strong evidence of a relationship
between pre-season preparation and early season injury. It establishes that inadequate pre-
season endurance training is a major contributor to the high injury rate at the beginning of

the season amongst provincial rugby players.

Key terms : Rugby football injuries; provincial players; strength training; endurance

training
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Several rugby injury surveys have shown that injuries occur predominantly at the
beginning of the season and again after the mid-season break (Sparks, 1981: Nathan et al.,
1983: Williams, 1984; Roux ef al., 1987; Clark e al., 1990; Alsop er al., in press). A few
studies have however shown a steady rate of injury throughout the season with no notable
increase at the beginning of the season (Roy, 1974; Williams, 1984). The most common
explanation for the increased injury risk at the start of the season is that players are either
not match-fit, nor physically-fit or a combination of both (Burry, 1981; Sparks, 1981,
Dalley er al., 1982, 1992; Nathan e al., 1983; Williams, 1984; McCoy et al., 1984; Clark
et al., 1990; Roux, 1992; Hughes and Fricker, 1994; Garraway and Macleod, 1995).

Further, anecdotal evidence suggests that the winning teams in both the 1987 and 1991
Rugby World Cups owed at least some of their success to the superior fitness resulting
from the adoption of superior fitness training programmes (Noakes and du Plessis, 1996;
Dwyer, 1992). Indeed it is not usually recognised how recently fitness training has become
a feature of modern rugby. It appears that the New Zealand All Blacks were the first to
institute specific training for rugby players in the months leading up to the 1987 Rugby
World Cup (Noakes and du Plessis, 1996). This innovation was further refined by the
winning 1991 Australian Rugby World Cup team under the coaching of Bob Dwyer
(Dwyer, 1992).

As a result of international sporting isolation, these international trends were adopted by
South African rugby teams at different times and to different extents after 1987. In 1989,
one South African Provincial rugby team (Natal) became the first in South Africa to
employ a full-time exercise specialist (Biokineticist) to assist with the physical preparation
of the team for the 1990 rugby season in South Africa. In October 1990 Natal won the

Currie Cup for the first time in 100 years.

The adoption of a specific rugby fitness training programme by only one Currie Cup team

for the 1992 South African rugby season invited the comparison of the injury risk of that



team compared to the risk in another provincial team (Western Province), who received no
formal pre-season training and which assembled as a squad for the first time five days
prior to the first provincial fixture of the season. This province had dominated South
African rugby during the 1980’s prior to the introduction of specific training programmes

into international rugby.

It was hypothesised that players who underwent the least rigorous pre-season training

would be at greatest risk of injury.

Thus the aim of this study was to investigate the influence of pre-season endurance and
strength training on injury patterns amongst senior provincial rugby players from two

provinces, only one of which followed a modern pre-season physical training programme.

3.3 MATERIALS AND METHODS

Permission to conduct the study was obtained from the respective coaches and
administrators of both Provincial teams. In team A, training data were supplied by the
Biokineticist. In team B, training data were collected via a pre-season training
questionnaire and by personal communication with the players by the investigator. The
questionnaire sought answers to the following questions:

(1) personal data; name, club, position, age, height, mass in January, mass in mid-March,
(11) general; date of commencement of pre-season training, details on fitness testing,
training advice, programme prescription and advice sought, and

(111) specific training details regarding strength, power, speed, flexibility and endurance.

Injury data were collected by means of a questionnaire and by direct personal
communication with the player and the respective teams’ medical practitioners. The
questionnaire sought answers to the following questions;

(1) personal data; age, height, mass, position, team,

(11) injury data; site of injury, diagnosis, days off rugby, mechanism of injury, details ifa

tackle injury, a kick off injury or a foul play injury, possession of ball, match or practice,















































































































































































































































































































































































































































































































2. Summary of injuries sustained (continued)

Team Number of matches played Number of injuries

Under 15A | (o)
15B
15C
15D
15E

Under 14A
14B
14C
14D
14E
14F
14G

| | [ [TOTAL
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