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Injury resulting from participation in sporting and
physical recreational activities is a major contributor to the
overall incidence of injury in the developed world. If
sports injuries are to be reduced, a comprehensive
approach must be taken to define the nature and
magnitude of the problem, to establish models of
relationships between risk factors, protective factors and
injury experience, and to address injury through well
designed intervention and evaluation programmes. The
Rugby Injury and Performance Project (RIPP) is a
prospective cohort study designed to examine the risk and
protective factors for rugby injury. Data were collected on
potential risk and protective factors from the RIPP cohort
pre-season. Data on exposure to rugby, injury events and
medical treatments were collected from the players each
week during the season through telephone interviews.
Pre-season measures were repeated post-season. A key
feature of the design was that data were collected on both
injured and non-injured players, allowing a longitudinal
comparison of the injury experience of players with and
without the factors of interest. A wealth of information
was collected on each cohort member during the preseason interview. A contact rate of 90% was achieved
during the weekly follow-up phase. Post-season questionnaires were completed by 76% of the players and 88% of
the coaches. Recommendations are made for the use of this
methodology by other researchers and future directions
for RIPP are described.
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Injury resulting from participating in sporting and
physical recreational activities is a major contributor
to the overall incidence of injury in the developed
world. A 1-year study of a Swedish community found
that 17% of all medically treated injuries were
sports-related (excluding cycling and walking)1. In
New Zealand, a country of 3.3 million people, it is
clear from the national no-fault injury compensation
scheme statistics that sports injury is a major
problem. The Accident Rehabilitation and CompenAddress for correspondence: Anna E. Waller, Injury Prevention
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sation Insurance Corporation (ACC) provided compensation for over 38 500 claims (16% of all claims) for
sporting injuries during the 1992 financial year, at a
cost of almost NZ $98 million dollars2.
The Life in New Zealand study, a population-based
survey of lifestyles, estimated that the average New
Zealander spends approximately 21 hours per week
on physical activities3. The New Zealand Hillary
Commission for sport, fitness and leisure states that
the only negative consequence of a physically active
lifestyle is the risk of injury4. With the promotion of
physical fitness as a preventive measure for many
illnesses, the incidence of sports-related injury is
likely to increase over time. Given that most people
participate in sports for fun and physical fitness,
efforts should be made to reduce the injury toll of this
leisure activity.
If sports injuries are to be reduced, a comprehensive approach must be taken to define the nature and
magnitude of the problem, establish models of
relationship between risk factors, protective factors,
and injury experience, and address injury through
well designed intervention and evaluation programmes5. Although there is an abundance of literature on
sports injuries, most studies have focused on the
physical damage and its treatment. Little has been
reported about risk factors and protective factors for
these injuries. Most studies have used a case-series
methodology and few have been population-based.
Fewer still have utilized an analytical methodology
from which conclusions may be drawn about risk
factors for injury. This lack of analytical research has
been acknowledged and calls have been made for the
application of analytical epidemiologic methods to
sports injury6-8. Nevertheless, progress in this
direction has so far been limited.
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and failures of using these methods to collect the
information necessary to develop a model of sports
injury. Additional papers in this journal and in the
future will describe the results of analyses using the
RIPP database.

Methods
Players were recruited to participate in RIPP through
their clubs and team coaches during the pre-season
training period before the start of the 1993 season.
Players from five clubs and four secondary schools
were invited to participate if they planned to play in
one of the following grades during the 1993 season:
senior A, senior women, senior B, under 21,
schoolboys or schoolgirls. Incentives, such as feedback about physical fitness performance measures,
tee-shirts and water bottles were used to encourage
the participation of the players, the coaches and the
teams. The local rugby football union was consulted
to identify grades to include, clubs and schools to
invite to participate, coaches to contact and appropriate incentives to use.
A summary of the potential risk and protective
factors measured at each phase of the study is
presented in Table 1. Wherever possible, published
measures were used to allow both New Zealand and
overseas comparisons to be drawn.
The phases of data collection are illustrated in
Figure 1. Data were collected on potential risk and
protective factors from the cohort during pre-season.
Data on exposure to rugby and potential risk and
protective factors, injury events and medical treatments were collected from the players each week
through telephone interviews during the season.
Many of the pre-season measures were repeated
post-season. This research method allows a longitudinal comparison of the injury experience of players
with and without the factors of interest.
Pre-season data were collected when the players
attended an assessment evening. Participants completed a consent form followed by a self-administered
questionnaire. After completing the questionnaire,
players were given a physical assessment that
included anthropometric measurements and various
physical fitness measures designed to relate to
specific aspects of rugby fitness. The entire session
lasted approximately 21/2 hours.
Following their enrolment in the study, each
participant was assigned to a trained telephone
interviewer who rang the player each week to
conduct a brief interview about his or her rugby
exposure and injury experience in the past week.
Additional details were collected about any event that
resulted in an injury requiring medical attention or
causing the player to miss at least one scheduled
game or team practice. Players were followed
throughout their season (club and/or representative)
with the weekly telephone interviews and were never
asked to recall more than one week's worth of
information. Each interviewer called the same players
each week in order to facilitate interviewer-player
rapport. Telephone interviewers were trained using
simulated interview situations and followed a set

Br J Sports Med: first published as 10.1136/bjsm.28.4.223 on 1 December 1994. Downloaded from http://bjsm.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

The recommended analytical method for this type
of research is the prospective cohort design. This
design 'is generally regarded as the strongest of the
comparative designs, from the methodological point
of view. It greatest strength lies in the fact that the
risk profile for each study subject is established before
the outcome is observed'7. This type of research has
not been forthcoming probably because of time and
financial constraints7 9. Although analytical studies
can be complex, they are needed in order to develop
comprehensive models of sports injury. The study of
sports injury lends itself particularly well to the use of
the prospective cohort methodology. Unlike many
other health outcomes, sport injuries are not rare
events: in fact they are relatively common in many
sports. Following a cohort of athletes for one season
or a few months is usually adequate for data
collection. The successful application of this method
to the study of both child and adult athletes has been
demonstrated1o0 11.
In New Zealand, rugby union is the logical place to
start the study of risk and protective factors for sports
injury. It is a sport with high rates of both
participation and injury. If is also a sport of national
prominence and importance. The numbers who play
the sport have been variously estimated between
125 000 and 210 0003' 12. Rugby union has the highest
rate of injury of all major sports in New Zealand'3.
Because of the high injury rate and the large number
of players, rugby union contributes the largest total
number of injuries of any sport that result in ACC
claims, Accident and Emergency visits, and hospitalizations in New Zealand4 15.
It has been suggested that many rugby injuries are
preventable'6. Most previous studies, however, have
looked only at factors associated with those rugby
players who sustain an injury. Uninjured players
were not examined and may have possessed the
same or different factors as their injured counterparts.
The Rugby Injury and Performance Project (RIPP)
is a prospective cohort study designed to examine the
risk and protective factors for rugby injury. The major
aims of this project are:
1. To develop a model of sports injury through the
identification of risk and protective factors for
injury experienced by rugby union players;
2. To develop and test a methodology for studying
sports injury that will be readily adaptable to
different sports and other levels of play;
3. To design and pilot components of an injury
prevention programme, including evaluation,
based on the results of the cohort study.
RIPP is a collaborative effort between the Injury
Prevention Research Unit and the School of Physical
Education at the University of Otago in Dunedin,
New Zealand. The research team includes injury
epidemiologists, biomechanists, sports medicine specialists, clinical and sports psychologists and exercise
prescription experts. In addition, the local and
national rugby football unions have been consulted
about RIPP since its inception.
This paper describes the design and methods used
in RIPP. The Results section presents the successes
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Pre-season

Table 1. Potential risk and protective factors by data collection
phase (RIPP cohort, 1993)
Data collection phase

Potential factors

Pre-season

Demographics
Gender
Age
Ethnicity
Education
Occupation
I ncome
Rugby experience/exposure
Consecutive years played
Grade
Position
Type of competition
Number of games/team
practices
Foul play involvement

Anthropometry
Height
Weight
Body mass index
Somatotype
Physical fitness
Aerobic fitness
Anaerobic endurance
Agility
Speed/acceleration
Upper body strength
Vertical jump height
Injury experience
Past
Current

Chronic
Training/preparation
Off-season
During season
Warm-ups/warm-downs
Use of protective
equipment
Sports psychology
Competition anxiety
Goal orientation
Motivations for play
Perceived competence/
ability
Self-concept/self-esteem
of physical ability
Performance ratings
Attitudes towards rugby
Use of psychological
skills training
General health and well-being
Acute/chronic illness
Worries about health
Sleep disturbance
Tobacco use
Alcohol use
Other drug use
Positive/negative affect
Depressive symptoms
Social support
Anger expression
Stressful life events

Weekly Post-season

Club season
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Figure 1. Data collection phases (RIPP cohort, 1993)
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attend an assessment evening to complete the
physical assessment. Most players were mailed the
post-season questionnaire with a stamped return
envelope, although some players completed it during
the assessment session.
Information complementary to that collected from
the players at the end of the season was collected
from coaches in the Dunedin area by means of a
self-administered questionnaire mailed to them with
a stamped return envelope. Additional information
relating to the diagnosis and treatment of medically
attended injuries was abstracted from the medical
records after the end of the rugby season.
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All the clubs and schools invited to participate in
RIPP agreed to do so. All but two of the 25 teams
eligible to participate through their club or school also
did so. No team refused to participate, but two were
unable to attend an assessment evening due to
scheduling conflicts. At the time of the pre-season
assessments, team members were still being selected
so team constitution was somewhat fluid and players
were sometimes uncertain about what grade they
would eventually play during the seaon. A total of
356 players were enrolled in the cohort. Of these, 350
completed the pre-season questionnaire, 349 completed the pre-season physical assessment, and 344
players completed both. With the exception of the
schoolgirl teams, most members of participating
teams were enrolled in the study cohort. Because
1993 was the first ever season of schoolgirl rugby in
Br J Sp Med 1994; 28(4) 225
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protocol. Special protocols were developed for
handling unusual, difficult and traumatic situations.
At the end of the regular club season, the
pre-season questionnaire and physical assessment
measures were repeated. Players were again asked to
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The coaches' questionnaire was mailed to all 48
Dunedin area coaches of club teams in the grades
enrolled in RIPP as well as schoolboy and schoolgirl
coaches at all Dunedin area secondary schools.
Forty-two completed questionnaires (88%) were
returned.
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returned completed questionnaires, a 76% response
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Figure 2. Weekly contact during the regular club
(RIPP cohort, 1993)

season

Dunedin, team organization and recruitment of
players were somewhat less efficient than in other
teams.

No weekly interviews were conducted with three
players (<1%) who lived in households with no
telephone and could not be contacted by telephone at
work or school. Another four players were not
followed during the season for various other reasons,
e.g. because they lived or worked out of town or
provided incomplete consent. Thus a total of 349
players (98% of the cohort) were followed weekly
during the regular club rugby season. The seven
players not followed during the weekly phase were
included in the post-season assessments.
Overall, during the 23 weeks of regular club season
follow-up, the telephone interviewers were able to
complete 90% of the interviews they attempted, as
shown in Figure 2. In most weeks, telephone
interviews were completed with 90-95% of the
players. There are two noticeable dips in the graph,
both coinciding with student holidays. Many RIPP
participants (69%) were enrolled in secondary or
tertiary education and many of these players were
absent from Dunedin during weeks 11-13 (May
holidays) and week 19 (midwinter break). Data on
5810 player-weeks of information were collected
during the regular club season, including details of
663 injury events and over 4200 player-games. The
length of the weekly telephone interviews varied
depending on the number of games played and the
number of injury events experienced during the
week. The mean interview length was 4.7 min and
86% of the interviews took 6 min or less to complete.
Over the weekly data collection phase, six players
withdrew from the study: four because they were
leaving Dunedin and two for personal reasons.
Neither of those who withdrew for personal reasons
had played any rugby games during the season. Six
players in the cohort played no rugby games during
the season, four due to injury or re-injury during the
pre-season training period.
Only 100 participants (29%) were able to be
retested on the physical assessment measures at the
end of the season. As a result of the poor attendance
at the scheduled assessment evenings, the postseason questionnaire, with a stamped return envelope, was mailed out to all participants after the
club season concluded. Of the 350 cohort members
226 Br J Sp Med 1994; 28(4)

Discussion
The methodology presented in this paper has proven
very successful for studying injury and performance
factors among rugby players. Methods used in other
population-based studies of rugby injury have often
proved problematic. A study of schoolboy rugby
injuries in South Africa found that personal follow-up
with players almost doubled the reported injury rate
compared to mailed survey responses17 and concluded that the 'most accurate method of data
collection is direct personal contact between the
researcher and the injured player'. A New Zealand
study that utilized a pyramid approach to data
collection concluded that 'only a portion of the actual
number of injuries was recorded'9, and recommended that professional data collectors be used to
follow a small cohort of players. Our methodology
incorporated both of these recommendations.
By interviewing every player in the cohort each
week, regardless of injury status, this study provides
a wealth of information about the experience of
playing rugby and the impact of injury on that
experience. It was necessary, however, to achieve a
high follow-up rate during the interviewing phase to
ensure our data were free of systematic error and
were considered valid. Despite initial concerns about
the intrusiveness of a weekly telephone call, less than
2% of the cohort actually withdrew from the study.
The only study reported in the literature that used
similar follow-up methods (i.e. weekly telephone
interviews) achieved a similar contact rate (89%) over
12 weeks of follow-up with adult fitness club
members". We suspected that our rugby-playing
cohort might prove somewhat more difficult to follow
on a regular basis than adult fitness club members
due to their generally younger ages, the high
proportion of students and their often unsettled
lifestyle, but this was not the case. Our 90% contact
rate has shown the methodology to be successful
with two very different populations and indicates
that it is appropriate for use with a wide range of
sporting populations.
If the weekly telephone follow-up was the major
strength of the RIPP methodology, the post-season
physical assessments were the major weakness. A
variety of factors contributed to the low response rate
including the number of players who were carrying
an injury at the end of the season and the fact that the
beginning of the second major holiday period of the
academic year coincided with the end of the club
rugby season. Although we went to great lengths to
encourage the cohort members to attend the postseason assessment sessions, players who were
injured, on holiday or exhausted after the rugby

Br J Sports Med: first published as 10.1136/bjsm.28.4.223 on 1 December 1994. Downloaded from http://bjsm.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

90% overall
_

'a

RIPP: I: Design and methods: A. E. Waller et al.

Figure 3. Women's rugby has become part of the New
Zealand scene. (Courtesy of Otago Daily Times)

Figure 4. The All Blacks have contributed to making rugby
a sport of national prominence and importance. (Courtesy
of Otago Daily Times)

planning such a project, we would recommend
booking facilities for assessments at least a year in
advance. Having appropriate venues available at
times that cause the least disruption to the players'
and teams' schedules is a key factor in participation
and ease of administration.
The Rugby Injury and Performance Project represents an analytical epidemiological approach to the
study of sports injury. As such, it is designed to
provide information about a large number of rugby
players and the injury events they experience. This
population-based approach limits the detail available
about the specific clinical outcomes or biomechanical
influences on individual injuries, and therefore
cannot answer every question of interest to those
concerned with preventing rugby injury. The choice
of a study population was very important because we
want to be able to generalize our results to other
rugby players. Practical considerations are also
important, however, when choosing a cohort to
study. Thus, the RIPP cohort was selected partly to
provide the range of grades and experience levels we
wished to investigate and partly to facilitate followup.

We know that some players did not attend the
pre-season assessments because they were already
injured and felt unable to perform well on the
physical fitness tests. Many players who did enrol in
the cohort reported current and/or chronic injuries
that affected their ability to train for and play rugby.
Current, chronic and previous injury are all considered potential risk factors for further injury in this
study. A complication of conducting analytical
epidemiological studies of sportspersons is that they
continue to play or return to their sport after suffering
injury. In most prospective cohort studies, an
individual who acquires the outcome of interest (e.g.
lung cancer) would cease to contribute to the
follow-up data. The high incidence of injury in the
rugby-playing population coupled with the fact that
many players will continue to play once injured,
introduces additional levels of complexity into the
analysis and interpretation of the data.
An advisory panel comprising representatives of
the local and national rugby unions, players, coaches
Br J Sp Med 1994; 28(4) 227
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season were unlikely to return for a second physical
assessment. Another factor which may have influenced the poor post-season response was the difficulty of the physical assessment which was designed
to push players to their maximum performance level
on measures of a variety of fitness components.
While some people respond to the physical and
mental challenge of such tests, many do not and find
the experience unpleasant. The opportunity to repeat
the assessment at the end of the season and compare
results to pre-season performance was seen as an
incentive by the researchers but experience proved
that it was not seen this way by many players,
particularly those who performed poorly at preseason. The response to the mailed out post-season
questionnaire was encouraging, however, given that
this was not the intended method of administration.
The rugby players, coaches and administrators
proved to be extremely enthusiastic about participating in RIPP. The very high contact rate for weekly
interviews during the season is a tribute to the
dedication of the players to this endeavour to
improve the game and to the skills and tenacity of our
telephone interviews. This project would never have
been possible without the full cooperation and
support of the local and national rugby football
unions. Any project planning to use intensive
data-collection techniques such as those used in RIPP
should involve the administrators of the sport in the
development of the project from the very beginning.
Coaches and players should also be consulted when
designing the study. The use of incentivies in this
project worked to encourage both initial participation
and ongoing cooperation from the players. The
incentive programme used was minimal and better
compliance with the post-season assessments may
have been attained with more and/or better incentivies.
One of the biggest problems faced by this project
was the lack of sufficient time between the funding
award and the commencement of data collection.
With only two months' notice, it was very difficult to
find a venue for the physical asessments. Facilities
with the necessary space and equipment were limited
and already heavily booked for the entire year. When
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Conclusion
The project described here is one of the most
comprehensive studies of sports injury undertaken to
date. It provides a unique opportunity to study rugby
injury, its antecedents and the roles and relationship
between these factors. The team of researchers
assembled for this project bring complementary skills
and expertise which serve to enhance the multidisciplinary nature of the research. The interest, enthusiasm and cooperation of both the local and national
rugby football unions has been essential to the
success of the project. Their continued support will
be imperative for the successful implementation of
the intervention programme that is developed from
the results of this study.
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and referees has been established and is working
with the RIPP research team to use the findings of
this project to develop strategies for injury prevention in rugby in New Zealand. The methods
developed and used in RIPP have proven very
successful and we would encourage others interested
in examining risk and protective factors for sports
injury to consider using such a methodology.

