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Abstract: Objectives: Rugby is sport with a high risk of injury. Repeated changes in exercise intensity
and the high training intensity may cause to overuse injuries and long-term disability. The aim
of the study was to analyze the prevalence of injuries during trainings and forms of rehabilitation
procedures performed after their occurrence among elite and sub-elite rugby players. Methods: The
data was obtained from 60 professional rugby males from France and Poland. Data were collected
using paper-based recording form. It was a specially designed questionnaire which concerned
specific details of the injury, including body location, type of injury, treatment and number of days off
lost from playing rugby and on forms of rehabilitation procedures performed after their occurrence
among elite and sub-elite rugby players. Results: During the study period, the overall incidence rate
for injury suggested a 1.04 times more often injury occurrence (IRR = 1.04, 95% CI: 0.08; 2.00) among
Polish players compared with French players; however, the distribution of injuries varied by country.
The training injury incidence (TII) and incidence proportion (IP) were also higher in Poland than
in France (p < 0.05) with the sprain as the most frequent type of injury in all rugby players. France
was 7.8 times (IRR = 7.88, 95% CI: 1.29; 3.21) more likely to sustain a fracture than Poland, which
much often experienced less serious injuries (bruise, rapture of muscle and ligament) (IRR = 3.02,
95% CI: 2.06; 3.98). Polish players were provided with various forms of physiotherapy while Franch
players often worked with a physiotherapist with a therapeutic method (p < 0.005). Poland and France
reported experiencing side effects after an injury and the most frequent was pain. In their opinions,
the reasons influencing the effectiveness of rehabilitation are too quick return to the game and too
short time of rehabilitation. Conclusions: The competitive level of the rugby player influences not only
the frequency and type of injury occurrence, but also access to the different forms of rehabilitation.
Nonetheless, the side effects occurring after injury and the causes of ineffective rehabilitation are still
similar. Further studies are needed to gather significant data to accurately formulate future injury
prevention protocols or recommend modifications to game laws or competition formats, aiming at
players’ welfare.

Keywords: injuries; rugby; rehabilitation; injury incidence; training

1. Introduction

Rugby is a physically demanding sport characterized by repeated changes in exer-
cise intensity, from low-speed activities such as standing and walking to high-intensity
bouts such as sprints and tackles [1]. Also, high training volume and intensity and sport
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competition during matches predispose to overuse injuries [2] which may cause long-term
disability, negatively affect sports participation and impact on performance and daily activ-
ities [3]. As a contact sport [4], rugby is characterized by a higher risk of injury than other
team sports with similar movements [5,6] because of high loading and the unique postural
stances. For example, rugby players tend to adopt an unbalanced posture posteriorly
resulting in difficulty in controlling foot stability resulting in a high prevalence of lower
limb specifically ankle injuries.

In countries in which rugby is popular, the toll of injury has serious public health and
economic consequences [7]. Protective equipment affords the greatest potential for the
prevention and mitigation of injury. Unfortunately, in comparison with players of American
football and ice hockey, rugby union players are largely unprotected from impact forces [8]
as rugby union prohibits hard-shell helmets and permit little or no body padding [8].

To decrease the incidence of injuries, previous studies in professional team sports [9–11]
have recommended research follow the 4-stage van Mechelen paradigm [11] for injury
prevention. This paradigm [11] requires the identification of common and serious injuries,
identification of risk factors, institution of injury preventative programs, and monitoring
the success of injury prevention programs. Because of rising popularity of rugby and
the relatively high risk of injury associated with participation in this sport [12,13], it
is imperative that epidemiological studies gather injury data to better understand and
mitigate risks for the athletes [14]. Additionally, analysis of injuries occurred during
training sessions is important because it affects the availability and performance of players
in matches.

While incidence of injury in rugby union has been widely reported in the litera-
ture [5,15,16], attention must be given to less professional athletes. However, few authors
have examined the injuries sustained by adolescent rugby players or sub-elite one [15].
The sparse data is available regarding equivalent population as analyzed in the present
study [17–19] and to our knowledge there is no data regarding rehabilitation provided in
rugby. The comprehensive knowledge about the differences in injuries obtained during
trainings and rehabilitation effectiveness is required to design injury prevention models
adequate to the players level. Therefore, the aim of the study was to analyze the preva-
lence of injuries during trainings and forms of rehabilitation procedures among elite and
sub-elite rugby players. Therefore, the aim of the study was to analyze the prevalence
of injuries during trainings and to investigate the differences between elite and sub-elite
rugby players. Also, the aim was to describe the differences in the aspect of most common
forms of rehabilitation between those two groups.

2. Materials and Methods
2.1. Participants

A total of 60 men (30 players from Poland and 30 players from France) were recruited
from one Polish (P) club from Polish league and one French (F) club belonging to the
French league during the season 2018–2019. Based on the popularity of discipline and its
organization level in every country, Polish players were characterized as sub-elite players
and French players as elite one. The participants had played professionally in rugby for an
average of 5.9 ± 3.8 (P) and 5.43 ± 3.1 (F) years. The players were recruited based on the
criteria: (1) regular participation in trainings during the study season; (2) being the official
member of the rugby club. The exclusion criteria were health problems that prevented
participation in the trainings. All players were informed of the study procedures and gave
written informed consent. The study was performed in accordance with Declaration of
Helsinki ethics standards and meets the ethical standards of the journal.

2.2. Procedures

Injury occurrence in this report was analysed only during the training sessions. Data
were collected using a paper-based recording form. It was a specially designed question-
naire which concerned specific details of the injury, including body location, type of injury,
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treatment and number of days off lost from playing rugby. The questionnaire was based
on a previous study of sports injuries [20] and the World Rugby Serious Injury Follow-up
Questionnaire. It covered information on personal data, sports participation and the history
of sports injuries. The athletes were asked to evaluate as precisely as possible the number
of weekly training sessions and the number of hours spent per session. One part of the
questionnaire concerned injury occurrence during participation in the player’s sport. This
part was completed if the athlete had sustained a sports injury during his professional
career. Also the anatomic location, type of injury and recovery time were registered. The
second part included the questions about the rehabilitation methods and protective equip-
ment usually used by the players. The questionnaire was pre-tested to assess its readability
and understanding. The data was collected by the researcher in consultation with the
trainers who had data on the presence of players in trainings.

Injury is any pain or disability that occurs during participation in rugby league match
or training activities that is sustained by a player, irrespective of the need for match or
training time loss or for first aid or medical attention [16]. According to the rugby union,
it is any physical complaint, which was caused by a transfer of energy that exceeded the
body’s ability to maintain its structural and/or functional integrity, that was sustained
by a player during a rugby match or rugby training, irrespective of the need for medical
attention or time-loss from rugby activities. An injury that results in a player receiving
medical attention is referred to as a ‘medical-attention’ injury and an injury that results
in a player being unable to take a full part in future rugby training or match play as a
‘time-loss’ injury. A brain or spinal cord injury that results in permanent (>12 months)
severe functional disability is referred to as a ‘non-fatal catastrophic injury’ [21].

Training injury incidence (TII) may be expressed as the injury incidence per 1000
training hours [16]. Calculation of the training injury incidence may be undertaken by
dividing the number of recorded injuries by the exposure hours, then multiplying this
value by 1000 to obtain the injury incidence per 1000 training hours [22]. Exposure time
was quantified as the total time the players were exposed to the possibility of injury during
trainings. Over the 28-week period, rugby training volume for each player were reported
by coaches based on attendance records and was recorded daily in minutes.

The epidemiologic incidence proportion (IP) is used to enable identification of the
average risk per player over a specified study period [23]. The IP ideally would be
reported as a percentage of risk for injury from participation in rugby league [16] and it is
recommended that the time period that the IP defines is identified (i.e., season, tournament,
year) [23]. Calculation of the IP may be undertaken by dividing the number of players that
have sustained an injury over the study period by the number of players at risk of being
injured [23].

Incidence rate (IR) per 10,000 athlete exposures (AEs) during the study period, which
is defined as the number of new cases occurring during a specific period of time in a
population at risk for experiencing the injury [23]. IR is calculated by dividing the total
number of injuries observed in a population by a measure of exposure or person-time
at risk to injury [23]. In the current study, AE was defined as 1 athlete participating in
1 training based on participation records.

2.3. Statistical Analysis

Statistical analyses were conducted using the STATISTICA (StatSoft, Inc. 2011, Statsoft
Polska Sp. z o.o., Lodz, Poland, version 10, www.statsoft.com, accessed on 23 March 2015)
to calculate averages and standard deviations. Data relating to the general characteristics of
the athletes were expressed as the mean ± standard error (SE) and these data were assessed
using the Student’s unpaired t-test and p < 0.05 was considered as statistically significant.
The effect size measure of differences between the results from the beginning and after
6-month rehabilitation was verified by Cohen’s d test. It is defined as the difference
between two means divided by a standard deviation for the data. Cohen classified effect
sizes as small (d = 0.2), medium (d = 0.5), and large (d ≥ 0.8).

www.statsoft.com
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3. Results

The general characteristics of the participants are described in Table 1. The total
documented athlete exposures (AEs) were 9609 h (6048 AEs of Polish players and 5376 AEs
of French players). The highest percentage of players used a mouth guard as a protective
equipment during trainings. But also a large group of players did not use any form of
protection during trainings. (Table 1).

Table 1. General characteristics of the rugby players (n = 60).

Variable All the Players
N = 60

French Players (F)
N = 30

Polish Players (P)
N = 30

Age (yrs.) 27.6 ± 0.6 28.03 ± 2.55 27.2 ± 3.92
Amateur career (yrs.) 14.7 ± 2.6 16.57 ± 4.31 12.87 ± 3.57

Professional career (yrs.) 5.7 ± 0.3 5.43 ± 3.15 5.9 ± 3.77
Training time (hrs per week) 1.73 1.61 1.83

Number of trainings in
the season 94.2 125.2 97.2

Number of training weeks 23.5 31.3 24.5
The protective equipment N (%) N (%) N (%)

Mouth guard 27 (45.0) 14 (46.7) 13 (43.3)
Headgear 8 (13.3) 6 (20.0) 2 (6.6)

Pad on the shoulders 4 (6.7) 3 (10.0) 1 (3.3)
No use 21 (35.0) 8 (26.7) 13 (43.3)

In total 91 injuries sustained by 60 players were reported (injury incidence
rate = 7.85 injuries per 1000 players-hours; average risk rate = 1.52 per player). Dur-
ing the study period, the overall incidence rate for injury suggested the 1.04 times more
often injury occurrence among Polish players compared with French players; however, the
distribution of injuries varied by country (Table 2). The incidence rate of injury and risk
rate were also higher (p < 0.05) in Polish players (P) than in French players (F) (Table 3). In
the whole group, the head with face was the most common body region of injury, followed
by spine and shoulders (Tables 4 and 5). The statistically significant difference (p < 0.01)
was in the frequency of the left shoulder injury which was more often noticed among P
players (Tables 4 and 5).

Table 2. Rugby injuries reported by rugby players (n = 60) by type.

The Most
Common Injury Type

All the Players
(n = 60)

French Players (F)
(n = 30)

Polish Players (P)
(n = 30)

No. of
Injuries

Training
Injury

Incidence
(TII) a

Incidence
Proportion

(IP) b

No. of
Injuries TII IP No. of

Injuries TII IP P c d

Graze 24 2.07 0.40 10 1.84 0.33 14 2.28 0.47 0.30 0.449
Bruise 22 1.90 0.37 5 0.92 0.17 17 2.76 0.57 0.001 1.877

Dislocation 16 1.38 0.27 7 1.29 0.23 9 1.46 0.30 0.57 0.173
Sprain 28 2.42 0.47 16 2.94 0.53 12 1.95 0.40 0.31 1.010

Fracture 8 0.69 0.13 7 1.29 0.23 1 0.16 0.03 0.02 1.153
Cut injury 3 0.26 0.05 2 0.37 0.07 1 0.16 0.03 0.56 0.214

Damage of internal organs 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 - -
Rupture of muscle or

ligament 14 1.21 0.23 2 0.37 0.07 12 1.95 0.40 0.002 1.612

a Training injury incidence (TII) per 1000 training hours of exposure. b Incidence proportion (IP)—the average risk per player over a
training period reported as a percentage of risk for injury from participation in rugby. c p value for the comparison of training injury
incidence between French and Polish players.
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Table 3. Incidence rates of injuries obtained among the rugby players (n = 60) by country.

All the Players (n = 60) French Players (F)
(n = 30)

Polish Players (P)
(n = 30)

Incidence
Rate (IR) d 95% CI IR 95% CI IR 95% CI Incidence Rate

Ratio (IRR) 95% CI

Graze 24.98 24.02, 25.94 18.60 17.64, 19.56 23.15 22.19, 24.11 1.24 0.28; 2.20
Bruise 22.90 21.94, 23.86 9.30 8.34, 10.26 28.11 27.15, 29.07 3.02 2.06; 3.98

Dislocation 16.65 15.69, 17.61 13.02 12.06, 13.98 14.88 13.92, 15.84 1.14 0.18; 2.10
Sprain 29.14 28.18, 30.10 29.76 28.80, 30.72 19.84 18.88, 20.80 1.50 6.92; 8.84

Fracture 8.33 7.37, 9.29 13.02 12.06, 13.98 1.65 0.69, 2.61 7.88 1.29; 3.21
Cut injury 3.12 2.16, 4.08 3.72 2.76, 4.68 1.65 0.69, 2.61 2.25 1.29; 3.21
Damage of

internal
organs

0.00 - 0.00 - 0.00 - 0.00 -

Rupture of
muscle or
ligament

14.57 13.61, 15.53 3.72 2.76, 4.68 19.84 18.88, 20.80 5.33 4.37; 6.29

d Incidence rate (IR) per 10,000 athlete exposures (AEs) during the study period.

Table 4. Rugby injuries reported by rugby players (n = 60) by body region.

The Most Common Body
Region of the Injury

All the Players
(n = 60)

French Players (F)
(n = 30)

Polish Players (P)
(n = 30)

No. of
Injuries

Training
Injury

Incidence
(TII) a

Incidence
Proportion

(IP) b

No. of
Injuries TII IP No. of

Injuries TII IP P c d

The total number of injuries 91 7.85 1.52 42 7.72 1.40 49 7.97 1.63 0.04 0.255
Spine 14 1.21 0.23 8 1.47 0.27 6 0.98 0.20 0.55 0.500

Head and face 23 1.98 0.38 9 1.65 0.30 14 2.28 0.47 0.19 0.643
Chest 1 0.09 0.02 1 0.18 0.03 0 0.00 0.00 0.32 0.184

Abdomen 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 - -
Right shoulder 11 0.95 0.18 4 0.73 0.13 7 1.14 0.23 0.32 0.418
Left shoulder 12 1.04 0.20 2 0.37 0.07 10 1.63 0.33 0.01 1.286
Right elbow 1 0.09 0.02 1 0.18 0.03 0 0.00 0.00 0.32 0.184
Left elbow 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 - -

Right forearm 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 - -
Left forearm 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 - -
Right wrist 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 - -
Left wrist 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 - -
Fingers 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 - -
Pelvis 2 0.17 0.03 2 0.37 0.07 0 0.00 0.00 0.15 0.377

Right hip 1 0.09 0.02 1 0.18 0.03 0 0.00 0.00 0.32 0.184
Left hip 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 - -

Right tight 2 0.17 0.03 1 0.18 0.03 1 0.16 0.03 1.00 0.020
Left tight 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 - -

Right knee 6 0.52 0.10 1 0.18 0.03 5 0.81 0.17 0.08 0.643
Left knee 4 0.35 0.07 1 0.18 0.03 3 0.49 0.10 0.31 0.316
Right crus 2 0.17 0.03 2 0.37 0.07 0 0.00 0.00 0.15 0.377
Left crus 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 - -

Right foot 8 0.69 0.13 6 1.10 0.20 2 0.33 0.07 0.13 0.786
Left foot 4 0.35 0.07 3 0.55 0.10 1 0.16 0.03 0.31 0.398

a Training injury incidence (TII) per 1000 training hours of exposure. b Incidence proportion (IP)—the average risk per player over a
training period reported as a percentage of risk for injury from participation in rugby. c p value for the comparison of training injury
incidence between French and Polish players.

Regarding the type of injuries, it was found that sprain was the most frequent type of
injury in all rugby players (Tables 2 and 3). There were statistically significant differences
between F and P players in the frequency of bruise, fracture and rapture of muscle and
ligament injuries (p < 0.001; p < 0.02; p < 0.002 respectively) (Tables 2 and 3).

In the responses regarding what was the most common form of rehabilitation, physio-
therapy was cited first, followed by kinesiotherapy in both groups (Table 6). There was a
significant difference (p < 0.001) between groups in the number of players using physiother-
apy and it was higher in P players. F players more often worked with a physiotherapist
with a special therapeutic method and the difference was statistically significant (p < 0.005)
(Table 6).



Int. J. Environ. Res. Public Health 2021, 18, 4835 6 of 10

Table 5. Incidence rates of injuries obtained among the rugby players (n = 60) by country.

All the Players
(n = 60)

French Players (F)
(n = 30)

Polish Players (P)
(n = 30)

Incidence
Rate (IR) d 95% CI IR 95% CI IR 95% CI Incidence Rate

Ratio (IRR) 95% CI

All the
injuries 94.70 93.74; 95.66 78.13 77.17; 79.09 81.02 80.06; 81.98 1.04 0.08;

2.00

Spine 14.57 13.61, 15.53 14.88 13.92, 15.84 9.92 8.96, 10.88 1.50 0.54;
2.46

Head and
face 23.94 22.98, 24.90 16.74 15.78, 17.70 23.15 22.19, 24.11 1.38 0.42;

2.34
Chest 1.04 0.08, 2.00 1.86 0.90, 2.82 0.00 - 0.00 -

Abdomen 0.00 - 0.00 - 0.00 - 0.00 -
Right

shoulder 11.45 10.49, 12.41 7.44 6.48, 8.40 11.57 10.61, 12.53 1.56 0.60;
2.52

Left
shoulder 12.49 11.53, 13.45 3.72 2.76, 4.68 16.53 15.57, 17.49 4.44 3.48;

5.40
Right
elbow 1.04 0.08, 2.00 1.86 0.90, 2.82 0.00 - 0.00 -

Left elbow 0.00 - 0.00 - 0.00 - 0.00 -
Right

forearm 0.00 - 0.00 - 0.00 - 0.00 -

Left
forearm 0.00 - 0.00 - 0.00 - 0.00 -

Right wrist 0.00 - 0.00 - 0.00 - 0.00 -
Left wrist 0.00 - 0.00 - 0.00 - 0.00 -
Fingers 0.00 - 0.00 - 0.00 - 0.00 -
Pelvis 2.08 1.12, 3.04 3.72 2.76, 4.68 0.00 - 0.00 -

Right hip 1.04 0.08, 2.00 1.86 0.90, 2.82 0.00 - 0.00 -
Left hip 0.00 - 0.00 - 0.00 - 0.00 -

Right tight 2.08 1.12, 3.04 1.86 0.90, 2.82 1.65 0.69, 2.61 1.13 0.17;
2.09

Left tight 0.00 - 0.00 - 0.00 - 0.00 -

Right knee 6.24 5.28, 7.20 1.86 0.90, 2.82 8.27 7.31, 9.23 4.44 3.48;
5.40

Left knee 4.16 3.20, 5.12 1.86 0.90, 2.82 4.96 4.00, 5.92 2.67 1.71;
3.63

Right crus 2.08 1.12, 3.04 3.72 2.76, 4.68 0.00 - 0.00 -
Left crus 0.00 - 0.00 - 0.00 - 0.00 -

Right foot 8.33 7.37, 9.29 11.16 10.20, 12.12 3.31 2.35, 4.27 0.30 −0.66;
1.26

Left foot 4.16 3.20, 5.12 5.58 4.62, 6.54 1.65 0.69, 2.61 0.30 −0.66;
1.26

d Incidence rate (IR) per 10,000 athlete exposures (AEs) during the study period.

The most frequent recurrent ailments after injury was pain and slightly less than
70 percent of the players reported experiencing side effects after an injury (Table 7). Ac-
cording to the players, the important reasons influencing the effectiveness of rehabilitation
are too quick return to the game and too short time of rehabilitation (Table 7). About 26.7%
of players reported using the service of the team’s physiotherapist one’s a week and it was
much often noticed behaviour among F players in comparison to P players with statistically
significant difference (p < 0.05) (Table 6).
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Table 6. The most common rehabilitation procedures performed after injury occurrence reported by rugby players (n = 60).

All the Players
n = 60

French Players (F)
n = 30

Polish Players (P)
n = 30 p Value a

N % (95%CI) N % (95%CI) N % (95%CI)

The most commonly recommended form of
rehabilitation

Physiotherapy (other than kinesiotherapy) 51 85.0 (75.8, 94.2) 21 70.0 (53.3, 86.7) 30 100.0 (100.0,
100.0) 0.001

Kinesiotherapy 29 48.3 (35.4, 61.2) 11 36.7 (19.1, 54.3) 18 60.0 (42.1, 77.9) 0.07
Individual work with physiotherapist 16 26.7 (15.3, 38.1) 6 20.0 (5.4, 34.6) 10 33.3 (16.1, 50.5) 0.25

Work with physiotherapist with a special
therapeutic method 10 16.7 (7.1, 26.3) 9 30.0 (13.3, 46.7) 1 3.3 (−3.2, 9.8) 0.005

The frequency of using the service of the
team’s physiotherapist

Once a week 16 26.7 (15.3, 38.1) 12 40.0 (27.3, 52.6) 4 13.3 (4.5, 22.1) 0.019
Every few days 10 16.7 (7.1, 26.3) 3 10.0 (2.2, 17.7) 7 23.3 (12.4, 34.2) 0.171

Few times a month 8 13.3 (4.5, 22.1) 2 6.6 (0.2, 13.0) 6 20.0 (9.7, 30.3) 0.133
Once a month 9 15.0 (5.8, 24.2) 5 16.7 (7.1, 26.3) 4 13.3 (4.5, 22.1) 0.723

Rarely 14 23.3 (12.4, 34.2) 6 20.0 (9.7, 30.3) 8 26.7 (15.3, 38.1) 0.549
Never 3 5.0 (−0.6, 10.6) 2 6.6 (0.2, 13.0) 1 3.3 (−1.3, 7.9) 0.561

a p value for the comparison of the number of players with recommended the specific form of rehabilitation between French and
Polish players.

Table 7. The subjective evaluation of the rehabilitation procedures reported by rugby players (n = 60).

All the Players
n = 60

French Players (F)
n = 30

Polish Players (P)
n = 30 p Value a

N % (95%CI) N % (95%CI) N % (95%CI)
Occurrence of recurrent ailments

after injury
Yes 41 68.3 (56.3, 80.3) 19 63.3 (50.9, 75.7) 22 73.3 (61.9, 84.7) 0.414
No 19 31.7 (19.7, 43.7) 11 36.7 (24.3, 49.1) 8 26.7 (15.3, 38.1) 0.414

Physiological recurrent ailments
after injury

Pain 25 41.7 (29.0, 54.4) 13 43.3 (30.5, 56.1) 12 40.0 (27.4, 52.6) 0.798
Discomfort 15 25.0 (13.8, 36.2) 7 23.3 (12.4, 34.2) 8 26.7 (15.3, 38.1) 0.770

Limitation of movement 11 18.3 (8.3, 28.3) 3 10.0 (2.3, 17.7) 8 26.7 (15.3, 38.1) 0.098
Contracture 9 15.0 (5.8, 24.2) 7 23.3 (12.4, 34.2) 2 6.6 (0.2, 13.0) 0.073

Causes of ineffective
rehabilitation

Too quick return to the game 17 28.3 (16.7, 39.9) 6 20.0 (9.7, 30.3) 11 36.7 (24.3, 49.1) 0.157
Too short time of rehabilitation 20 33.3 (21.1, 45.5) 10 33.3 (21.1, 45.5) 10 33.3 (21.1, 45.5) 1.00

Mismanaged rehabilitation 8 13.3 (4.5, 22.1) 6 20.0 (9.7, 30.3) 2 6.6 (0.2, 13.0) 0.133
Non-compliance the

physiotherapist prescriptions 3 5.0 (−0.6, 10.6) 1 3.3 (−1.3, 7.9) 2 6.6 (0.2, 13.0) 0.561

a p value for the comparison of the number of players with recommended the specific form of rehabilitation between French and
Polish players.

4. Discussion

To our knowledge, there is little research examining simultaneously injuries occurred
during training, protective strategies and rehabilitation used by the elite and sub-elite
rugby players. This study illustrates some key differences in injury patterns between
elite and sub-elite rugby players that may reflect competitive level, but at the same time
similarity of problems noticed by elite and sub-elite players related to the return to full
physical fitness after the rehabilitation process.

Rugby Union rules prohibit hard-shell helmets and allow little or no body padding [8]
that is why, the highest percentage of the Polish and French players in the present study
reported to use only a mouth guard as a protective equipment during training or even
nothing. The lack of regulatory mandates for protective equipment in rugby could be
responsible for a high general injury rate among rugby players [24] and why rugby is
characterized the triple the injury rate compared to American football [8].

According to our findings, the training injury incidence and risk rate were significantly
higher (p < 0.05) in Polish players in comparison to French players what might be due
to the different status of player and thus, are subject to different rules of player care [25].
French Rugby Union implemented a specific prevention programs and law changes has
notably resulted in a decrease in injuries in forwards [17]. Analyzing the most common
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body region of injury, the statistically significant difference between Polish and French
players was noticed in the frequency of the left shoulder injury which was more often
for the formers. According to research on sports injuries in professional rugby [26,27],
there has been an increase in the frequency and severity of shoulder injuries among rugby
players in recent years and the reason is that the game has become more aggressive and
intense [26,28]. A descriptive epidemiological study performed in all players licensed in
the French Rugby Union showed that shoulder injury was significantly more frequent in
senior and junior players, injuries mainly occurred during a match in the middle of the
season and the main mechanism was tackling [29]. On this basis, it is difficult to explain
a higher frequency of shoulder injury among Polish players since the surveyed players
from both Poland and France were of a similar age and had a similar training period.
Probably, the professional level of the player (sub-elite/elite) should be taken as another
factor determining the frequency of this injury.

Also, the statistically significant differences between French and Polish players were
in the frequency of different types of injury. Polish players much often experienced injury
in the form of bruise and rapture of muscle and ligament and French players usually
experienced the fracture injury. Typically, soft tissue injuries account for more than 50%
of all rugby-associated injuries [15,30], including musculotendinous strains and tears, in
addition to ligament sprains and tears, hematomas, and contusions. Brooks and co-workers
as well found that the majority of injuries (87%) involved muscles, ligaments, or joints [30].

The differences in the aspect of most common forms of rehabilitation were also
evident between the two groups. For example, physiotherapy (in the other form than
kinesiotherapy) was used more frequently by Polish players and working individually
with a physiotherapist with a special therapeutic method e.g., McKenzie was more popular
among French players. Using a service of the team’s physiotherapist even one’s a week
was more common behaviour for French players than Polish players. Generally, it is
considered that athletes with serious injury are more likely to seek social support with
the physiotherapist what may reduce the psychological trauma experienced [31]. As it
was mentioned above, French players usually experienced more often the fracture injury
in comparison to Polish players which requires longer and more serious treatment and
rehabilitation to return to play. Differences between the Polish and French players in the
reported rehabilitation methods may also result from the fact that elite-players have access
to better medical care [17,29] and rugby clubs have their own physiotherapist exclusively
for players, which is not a rule in many countries.

Unfortunately, almost 70% of the players both Polish and French reported experiencing
side effects after an injury and the most frequent was pain. In the opinion of the players
the causes of ineffective rehabilitation were too short time of rehabilitation and too quick
return to the game. The time of the athlete’s return-to-play (RTP) after an injury may have
an impact on the effectiveness of the rehabilitation and the recurrent ailments. Although
there is also a lack of evidence-based RTP criteria for sportspeople what results in a lack of
consensus among health professionals, the different studies confirm that short recovery
periods increase the reinjure risk [32].

The main strength of the current study is that it is the first of its kind analyzing
simultaneously injuries, protective equipment and rehabilitation in the same sample of
elite and sub-elite rugby players. Epidemiological analysis of those elements plays a pivotal
role in injury prevention, providing data required for development and application of
injury prevention models adequate to the players level. Next, it presents injuries sustained
during trainings while other studies concentrate on the injuries mainly during matches,
although it is known that particularly injuries during trainings affect the availability of
players in matches.

The present study is limited in scope professional rugby players from only two
countries and the sample size is relatively small and breaking down the results categories
into small groups can limit the statistical power. It would be recommended to perform
more longitudinal research via data collection among the players of different countries
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over several seasons. Moreover, the possibility of presenting the data according to playing
position will be more valuable. However, during trainings players usually are on different
positions, and not just on the one assigned during the match.

The intensity of training sessions increases with competition and therefore highly
skilled players may experience a greater risk of injury and different one than less-skilled
players. By understanding the incidence and nature of injuries in elite and sub-elite rugby
players, more personalized injury prevention strategies can be implemented. Moreover, the
awareness about the forms of provided rehabilitation and its efficiency among the rugby
players would decrease the risk of re-injury and therefore the resultant injury incidence
rates may have been lower.

5. Conclusions

Competitive level of the rugby player influence not only the frequency and type of
injury occurrence, but also access to the different forms of rehabilitation. But yet, the
side effects occurring after injury and the causes of ineffective rehabilitation are similar.
Nonetheless, the side effects occurring after injury and the causes of ineffective rehabili-
tation are still similar. Further studies are needed to gather significant data to accurately
formulate future injury prevention protocols or recommend modifications to game laws or
competition formats, aiming at players’ welfare.

Author Contributions: Conceptualization, A.L.; methodology, A.L.; software, A.L., R.K.; validation,
R.K.; formal analysis, A.L.; investigation, M.T.; resources, P.R.; data curation, M.T. and P.R.; writing—
original draft preparation, A.L.; writing—review and editing, A.J. and D.T.; visualization, A.L., P.R.;
supervision, A.J. and M.M.; project administration, M.T. and P.R.; funding acquisition, M.M. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was financed from the EU-financed InterDoktorMen project (POWR.03.02.00-
00-I027/16).

Institutional Review Board Statement: The study was approved by the Institutional Review Board
of the Medical University of Lodz before the beginning of the assessments, approval Ref: (no.
RNN/298/15/KB).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: We would like to thank Joanna Leszczynska for help in improving the overall
readability of the text. This research is conducted within EU-financed InterDoktorMen project
(POWR.03.02.00-00-I027/16).

Conflicts of Interest: The authors have no relevant affiliations or financial involvement with any
organization or entity with a financial interest in or financial conflict with the subject matter or
materials discussed in the manuscript. This includes employment, consultancies, honoraria, stock
ownership or options, expert testimony, grants or patents received or pending, or royalties.

References
1. Gabbett, T.J.; Jenkins, D.G.; Abernethy, B. Physical demands of professional rugby league training and competition using

microtechnology. J. Sci. Med. Sport 2012, 15, 80–86. [CrossRef] [PubMed]
2. Leppanen, M.; Pasanen, K.; Kujala, U.M.; Parkkari, J. Overuse injuries in youth basketball and floorball. Open Access J. Sports Med.

2015, 6, 173–179. [CrossRef] [PubMed]
3. Zwerver, J.; Bredeweg, S.W.; van den Akker-Scheek, I. Prevalence of Jumper’s knee among nonelite athletes from different sports:

A cross-sectional survey. Am. J. Sports Med. 2011, 39, 1984–1988. [CrossRef] [PubMed]
4. Ozbay, G.; Bakkal, M.; Abbasoglu, Z.; Demirel, S.; Kargul, B.; Welbury, R. Incidence and prevention of traumatic injuries in

paediatric handball players in Istanbul, Turkey. Eur. Arch. Paediatr. Dent. 2013, 14, 41–45. [CrossRef]
5. Jaco Ras, M.; Puckree, T. Injury incidence and balance in rugby players. Pak. J. Med. Sci. 2014, 30, 1346–1350.
6. Palmer-Green, D.S.; Stokes, K.A.; Fuller, C.W.; England, M.; Kemp, S.P.; Trewartha, G. Training activities and injuries in English

youth academy and schools rugby union. Am. J. Sports Med. 2015, 43, 475–481. [CrossRef]

http://doi.org/10.1016/j.jsams.2011.07.004
http://www.ncbi.nlm.nih.gov/pubmed/21820959
http://doi.org/10.2147/OAJSM.S82305
http://www.ncbi.nlm.nih.gov/pubmed/26045679
http://doi.org/10.1177/0363546511413370
http://www.ncbi.nlm.nih.gov/pubmed/21737835
http://doi.org/10.1007/s40368-012-0005-4
http://doi.org/10.1177/0363546514560337


Int. J. Environ. Res. Public Health 2021, 18, 4835 10 of 10

7. Stokes, K.A.; Jones, B.; Bennett, M.; Close, G.L.; Gill, N.; Hull, J.H.; Kasper, A.M.; Kemp, S.P.T.; Mellalieu, S.D.; Peirce, N.; et al.
Returning to Play after Prolonged Training Restrictions in Professional Collision Sports. Int. J. Sports Med. 2020, 41, 895–911.
[CrossRef]

8. Marshall, S.W.; Loomis, D.P.; Waller, A.E.; Chalmers, D.J.; Bird, Y.N.; Quarrie, K.L.; Feehan, M. Evaluation of protective equipment
for prevention of injuries in rugby union. Int. J. Epidemiol. 2005, 34, 113–118. [CrossRef]

9. Orchard, J.W.; Seward, H.; Orchard, J.J. Results of 2 decades of injury surveillance and public release of data in the Australian
Football League. Am. J. Sports Med. 2013, 41, 734–741. [CrossRef]

10. Orchard, J.W.; James, T.; Portus, M.R. Injuries to elite male cricketers in Australia over a 10-year period. J. Sci. Med. Sport 2006, 9,
459–467. [CrossRef]

11. van Mechelen, W. Sports injury surveillance systems. ‘One size fits all’? Sports Med. 1997, 24, 164–168. [CrossRef]
12. Collins, C.L.; Micheli, L.J.; Yard, E.E.; Comstock, R.D. Injuries sustained by high school rugby players in the United States,

2005-2006. Arch. Pediatr. Adolesc. Med. 2008, 162, 49–54. [CrossRef]
13. Kemp, S.P.; Hudson, Z.; Brooks, J.H.; Fuller, C.W. The epidemiology of head injuries in English professional rugby union. Clin. J.

Sport Med. 2008, 18, 227–234. [CrossRef]
14. Peck, K.Y.; Johnston, D.A.; Owens, B.D.; Cameron, K.L. The incidence of injury among male and female intercollegiate rugby

players. Sports Health 2013, 5, 327–333. [CrossRef]
15. Yeomans, C.; Kenny, I.C.; Cahalan, R.; Warrington, G.D.; Harrison, A.J.; Hayes, K.; Lyons, M.; Campbell, M.J.; Comyns, T.M. The

Incidence of Injury in Amateur Male Rugby Union. A Systematic Review and Meta-Analysis. Sports Med. 2018, 48, 837–848.
[CrossRef]

16. King, D.A.; Gabbett, T.J.; Gissane, C.; Hodgson, L. Epidemiological studies of injuries in rugby league: Suggestions for definitions,
data collection and reporting methods. J. Sci. Med. Sport 2009, 12, 12–19. [CrossRef]

17. Reboursiere, E.; Bohu, Y.; Retiere, D.; Sesboue, B.; Pineau, V.; Colonna, J.P.; Hager, J.P.; Peyrin, J.C.; Piscione, J. Impact of the
national prevention policy and scrum law changes on the incidence of rugby-related catastrophic cervical spine injuries in French
Rugby Union. Br. J. Sports Med. 2018, 52, 674–677. [CrossRef]

18. West, S.W.; Williams, S.; Kemp, S.P.T.; Cross, M.J.; McKay, C.; Fuller, C.W.; Taylor, A.; Brooks, J.H.M.; Stokes, K.A. Patterns of
training volume and injury risk in elite rugby union: An analysis of 1.5 million hours of training exposure over eleven seasons. J.
Sports Sci. 2020, 38, 238–247. [CrossRef]

19. West, S.W.; Williams, S.; Kemp, S.P.T.; Eager, R.; Cross, M.J.; Stokes, K.A. Training Load, Injury Burden, and Team Success in
Professional Rugby Union: Risk Versus Reward. J. Athl. Train. 2020, 55, 960–966. [CrossRef] [PubMed]

20. Pasanen, K.; Parkkari, J.; Kannus, P.; Rossi, L.; Palvanen, M.; Natri, A.; Järvinen, M. Injury risk in female floorball: A prospective
one-season follow-up. Scand. J. Med. Sci. Sports 2008, 18, 49–54. [CrossRef]

21. Fuller, C.W.; Molloy, M.G.; Bagate, C.; Bahr, R.; Brooks, J.H.; Donson, H.; Kemp, S.P.; McCrory, P.; McIntosh, A.S.; Meeuwisse,
W.H.; et al. Consensus statement on injury definitions and data collection procedures for studies of injuries in rugby union. Clin.
J. Sport. Med. 2007, 17, 177–181. [CrossRef] [PubMed]

22. Crossley, K.M.; Patterson, B.E.; Culvenor, A.G.; Bruder, A.M.; Mosler, A.B.; Mentiplay, B.F. Making football safer for women: A
systematic review and meta-analysis of injury prevention programmes in 11 773 female football (soccer) players. Br. J. Sports Med.
2020, 54, 1089–1098. [CrossRef] [PubMed]

23. Knowles, S.B.; Marshall, S.W.; Guskiewicz, K.M. Issues in estimating risks and rates in sports injury research. J. Athl. Train. 2006,
41, 207–215. [PubMed]

24. Archbold, H.A.; Rankin, A.T.; Webb, M.; Nicholas, R.; Eames, N.W.; Wilson, R.K.; Henderson, L.A.; Heyes, G.J.; Bleakley, C.M.
RISUS study: Rugby Injury Surveillance in Ulster Schools. Br. J. Sports Med. 2017, 51, 600–606. [CrossRef]

25. McCunn, R.; Fullagar, H.H.; Williams, S.; Halseth, T.J.; Sampson, J.A.; Murray, A. Playing Experience and Position Influence
Injury Risk Among NCAA Division I Collegiate Footballers. Int. J. Sports Physiol. Perform. 2017, 12, 1297–1304. [CrossRef]

26. Quarrie, K.; Gianotti, S.; Murphy, I. Injury Risk in New Zealand Rugby Union: A Nationwide Study of Injury Insurance Claims
from 2005 to 2017. Sports Med. 2020, 50, 415–428. [CrossRef]

27. Inglis, P.R.; Doma, K.; Deakin, G.B. The Incidence and Occurrence of Injuries To Junior Rugby League Players in a Tropical
Environment. J. Hum. Kinet. 2019, 67, 101–110. [CrossRef]

28. Haines, M.R.; Fish, M.; O’Sullivan, D. Seasonal changes in glenohumeral joint isokinetic strength in professional rugby league
players. Phys. Ther. Sport 2019, 39, 32–37. [CrossRef]

29. Bohu, Y.; Klouche, S.; Lefevre, N.; Peyrin, J.C.; Dusfour, B.; Hager, J.P.; Ribaut, A.; Herman, S. The epidemiology of 1345 shoulder
dislocations and subluxations in French Rugby Union players: A five-season prospective study from 2008 to 2013. Br. J. Sports
Med. 2015, 49, 1535–1540. [CrossRef]

30. Brooks, J.H.; Fuller, C.W.; Kemp, S.P.; Reddin, D.B. A prospective study of injuries and training amongst the England 2003 Rugby
World Cup squad. Br. J. Sports Med. 2005, 39, 288–293. [CrossRef]

31. Carson, F.; Polman, R.C.J. Self-determined motivation in rehabilitating professional rugby union players. BMC. Sports Sci. Med.
Rehabil. 2017, 9. [CrossRef]

32. Gajhede-Knudsen, M.; Ekstrand, J.; Magnusson, H.; Maffulli, N. Recurrence of Achilles tendon injuries in elite male football
players is more common after early return to play: An 11-year follow-up of the UEFA Champions League injury study. Br. J.
Sports Med. 2013, 47, 763–768. [CrossRef]

http://doi.org/10.1055/a-1180-3692
http://doi.org/10.1093/ije/dyh346
http://doi.org/10.1177/0363546513476270
http://doi.org/10.1016/j.jsams.2006.05.001
http://doi.org/10.2165/00007256-199724030-00003
http://doi.org/10.1001/archpediatrics.2007.1
http://doi.org/10.1097/JSM.0b013e31816a1c9a
http://doi.org/10.1177/1941738113487165
http://doi.org/10.1007/s40279-017-0838-4
http://doi.org/10.1016/j.jsams.2007.12.001
http://doi.org/10.1136/bjsports-2016-096122
http://doi.org/10.1080/02640414.2019.1692415
http://doi.org/10.4085/1062-6050-0387.19
http://www.ncbi.nlm.nih.gov/pubmed/32818960
http://doi.org/10.1111/j.1600-0838.2007.00640.x
http://doi.org/10.1097/JSM.0b013e31803220b3
http://www.ncbi.nlm.nih.gov/pubmed/17513907
http://doi.org/10.1136/bjsports-2019-101587
http://www.ncbi.nlm.nih.gov/pubmed/32253193
http://www.ncbi.nlm.nih.gov/pubmed/16791309
http://doi.org/10.1136/bjsports-2015-095491
http://doi.org/10.1123/ijspp.2016-0803
http://doi.org/10.1007/s40279-019-01176-9
http://doi.org/10.2478/hukin-2018-0075
http://doi.org/10.1016/j.ptsp.2019.06.005
http://doi.org/10.1136/bjsports-2014-093718
http://doi.org/10.1136/bjsm.2004.013391
http://doi.org/10.1186/s13102-016-0065-6
http://doi.org/10.1136/bjsports-2013-092271

	Introduction 
	Materials and Methods 
	Participants 
	Procedures 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

