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ABSTRACT
Objective In field hockey, injuries are assessed by various
recording techniques leading to a heterogenic collection of
poorly comparable injury data.
Methods Injury data were prospectively collected at the
2016 Men’s Hockey Junior World Cup using the match
injury reports (MIRs), video injury clips provided by the
Fédération Internationale de Hockey, and daily medical
reports (DMRs). A pilot study comparing injury type,
mechanism, location on the field, injured body part and
overall injury incidence among the different injury recording
techniques was performed.
Results MIRs and video injury clips were completely
available for analysis. DMRs were returned from 11 out of
16 teams (69%). In total, MIRs yielded 28, video analysis 36,
and DMRs 56 injuries. Overall injury rate varied between
24.8 and 57.9 injuries per 1000 player match hours. The
majority of injuries affected the lower limbs by all three
methods (41.7–61.2%) and were mainly caused by having
been hit by the ball (20.4–50%) or stick (11.1–28.6%).
Reports of concussions during competition were incoherent
between MIR (2 cases) and DMR (no cases). The DMR was
the only method to record overuse injuries (16.1%), injuries
in training (12.5%), and time-loss injuries of one or two days
(12.5%) or of three or more days (14.3%).
Conclusion Injury data vary substantially between the MIR,
DMR and injury video recording technique. Each recording
technique revealed specific strengths and limitations. To
further advance injury research in field hockey, the
strengths of each recording technique should be brought
together for a synergistic injury assessment model.

INTRODUCTION
Field hockey is a game of great speed and
athleticism. Due to the fast-moving ball, phy-
sical interaction of the players, the use of
a stick, and playing on a mainly blunt surface,
injuries are common. Data on field hockey
injuries have accumulated over the last dec-
ade in youth tournaments,1 college field
hockey,2 3 junior world cups,4 5 and profes-
sional field hockey.6–8 Although, all these data
contribute to better understand the nature of
field hockey injuries, they lack comparability
due to the use of different recording
techniques.

Themost widely used injury recording tech-
nique is the registration of injuries by medical
officials on injury report forms at the pitch
site (match injury report, MIR). This techni-
que is mandatory during all official field
hockey tournaments of the Fédération Inter-
nationale de Hockey (FIH). Inmany competi-
tions, national leagues and/or youth
tournaments, injury data consist of reports
from the teams’ medical staff (physicians,
therapists or athletic trainers) or of tele-
phone-assisted interviews of athletes.9 A new
injury recording technique in sports is the
utilisation of video sequences of injuries.
Recently, we published our first results on
video injury assessment in field hockey, and
we proposed video analysis as a valuable com-
plementary tool in field hockey injury
assessment.10

All injury recording techniques focus on
different aspects of the injury. MIR focusses
on technical aspects in assessing time, loca-
tion, type, mechanism, and affected body
part of an injury. Injury assessment by the
teams’ medical personnel mainly focuses on
the well-being of the athletes. Formal aspects
such as time and location of an injury on the
playing field may be less important in this
injury assessment. However, the teams’
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Summary box

What are the new findings?
► MIR, DMR and video injury recording in field hockey

detect a different set of injuries.
► The DMR was the only method to record overuse

injuries (16.1%), injuries in training (12.5%), and
time-loss injuries of one or two days (12.5%) or of
three or more days (14.3%).

► Reports of concussions during competition were
incoherent between medical officials at the side-
line (2 cases) and the daily medical reports by the
teams’ medical staff (no cases).

► Video analysis detects almost twice as much head
injuries than injury recording methods from the side-
line (MIR, DMR).
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medical reports are of great value since they can pro-
vide information on after-match injuries triggered by
an incident during a game, injuries during training, or
overuse injuries. Video analysis may well contribute to
a better understanding of injuries in field hockey. For
example, slow motion and repetitive play of an injury
scene gives detailed information of injury mechanisms.
An injury by a fast-flying ball can sometimes not be
realised by a person at the field side but can be cap-
tured on camera.
Overall aims in injury research are identification of

valid injuries, consistency in data collection and compar-
ability of data.11 These aims are impossible to reach by
using only a single observation technique. Therefore, this
prospective cohort study aimed to analyse three different
injury recording techniques at an FIH youth elite field
hockey tournament (Men’s Junior World Cup 2016).

METHODS
Subjects and study period
The data were prospectively collected at the 2016 Men’s
Hockey Junior World Cup in Lucknow, India. The tour-
nament was carried out by the Fédération Internationale
de Hockey (FIH). For data acquisition, three different
injury recording techniques were used independently:
MIRs from FIH officials at the field site, injury video
clips provided by the FIH, and DMRs from the team’s
medical staff.

Injury assessment techniques
TheMIRs were completed by the FIHMedical Officer. An
injury was defined as a new musculoskeletal symptom or
head injury that led to time stoppage by the umpire. All of
these injuries were acute injuries during competition. We
evaluated the injury recordings in relation to time, loca-
tion and mechanism, type of injury and affected body
parts (table 1).
The video evaluation was conducted with the use of

video clips of all matches showing all injuries with a time

stoppage by the umpire. These video clips were provided
by the FIH. There is an established procedure to review,
select and produce video clips of injuries of specific tour-
naments within the FIH. Evaluation of these videos clips
was performed according to a special designed protocol.
The video evaluation included only acute match injuries
leading to time stoppage by the umpire. Later sequelae,
that is, concussions could not be diagnosed by video
analysis as objective clinical assessment was not possible
by video analysis (table 1).
All participating teams were asked to record injuries of

their athletes on the standardised DMR form. The DMR
was designed according to the existing team medical
reports used by the International Olympic Committee
(IOC).12 The form included information on injury
mechanism, injury type and injured body part.
The DMR included acute injuries (injuries requiring

time stoppage by the umpire, medical attention injuries
by the team’s medical team), overuse injuries and inju-
ries that became apparent sometime after a match or
training. Overuse injuries were defined as injuries that
are caused by repetitive trauma. Furthermore, DMR also
provided information on the length of absence from
training or competition (in days; time-loss injuries)
(table 1).
All report forms (MIR, DMR) and video clips were

assessed individually by all three investigators of this
study. Table 1 gives an overview of differences in acquisi-
tion of data among the injury assessment techniques
used.

Statistical analysis
The registered injuries were standardised as injuries per
match within a 95% CI and as injuries per 1000 player
match hours (PMH). Total PMH were calculated as fol-
lows: number of players (11 active athletes per team on
the field of play, 22 in total) multiplied by the total num-
ber of games (44) and the match duration (70 min)
divided by 60 min. All injuries during matches including

Table 1 Overview on differences in acquisition of data among different injury assessment techniques in field hockey

Method Revisor

Basic data Data on the injury

Match
number

Time of
play

Location
on pitch

Mechanism
of injury

Type of
injury

Injured
body
part

Overuse
injury

Injury
during
training

Absence
days

Match
Injury
report

FIH
medical
official

✓ ✓ ✓ ✓ ✓ ✓ – – –

Video
evaluation

FIH
medical
official

✓ ✓ ✓ ✓ ✓ ✓ – – –

Daily
Medical
Report

Team’s
medical
staff

✓ ✓ – ✓ ✓ ✓ ✓ ✓ ✓

FIH, Fédération Internationale de Hockey.
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overuse injuries were included in this analysis. Acute and
overuse injuries during training were analysed separately.

Ethical approval
The ethics committee of the Goethe-University of Frank-
furt/Main approved the study (number 134/17).

RESULTS
Overall number of injuries
There were 16 teams playing 44 matches during the
Junior Hockey World Cup 2016. All injury report forms
and the injury video footage of all 44 matches were avail-
able and assessed. Eleven out of sixteen teams (69%)
returned a complete documentation of theDMR. Accord-
ingly, only 33 matches included in the analysis of
the DMR.
All three injury recording methods revealed different

numbers of injuries. MIR yielded 28 and the video footage
36 injuries during the matches. DMR documented 56
injuries in total of which 47 were recorded during
a match as a result of an acute injury and time stoppage.
In addition, DMRs displayed two injuries during the

matches as a result of overuse. These injuries did not
lead to time stoppage or attention by official medical
staff at the field site. The DMRs also listed seven injuries
during training (table 2).

Match-associated injuries
We compared all three injury recording methods by stan-
dardising the injury numbers to the number of injuries
per match and 1000 player match hours. For accurate
comparison among the three methods, injuries during
training recorded by the DMR were omitted in this ana-
lysis. With 49 injuries, DMR revealed the most injuries
with an average of 1,48 (CI 1.07 to 1.90) injuries per
match and 57.9 injuries per 1000 player match hours
(table 3).

Injury characteristics
Overuse injuries during matches were included in the
analysis. Acute and overuse injuries during training were
analysed separately.

Time of an injury during the match
All three methods reported more injuries during
the second half of the match (MIR: 15 (53.5%); video:
23 (63.9%); DMR: 21 (42.9%)). However, one injury of
the MIR and eight injuries of the DMR records were not
allocated to any playing time (table 4).

Injury location on the pitch
The injury location on the pitch was only assessed by MIR
and video evaluation, reportingmost of the injuries either

Table 2 Total number of injuries recorded by three different recording methods during the Junior Hockey World Cup 2016

Injuries (n) during the match Injuries (n) during training

Recording
method

Acute
injuries

Overuse
injuries

Acute
injuries

Overuse
injuries

Total Injuries (n) during the
tournament

MIR 28 – – 28
Video 36 – – 36
DMR* 47 2 4 3 56

*11 out of 16 teams returned the DMR forms.
DMR, Daily Medical Report; MIR, Match Injury Report.

Table 3 Total and average number of injuries per match and injuries per 1000 player match hours recorded by three different
recording methods during the Junior Hockey World Cup 2016

Recording
method

Number of
matches

Total player
match hours*

Injuries (n) recorded
during all matches

Average Injuries (n)
per match (CI)

Injuries per 1000
player match hours

MIR 44 1129 28 0.64 (0.33–0.94) 24.8
Video 44 1129 36 0.82 (0.52–1.11) 31.9
DMR†,‡
► w overuse

injuries
33 847 49 1.48 (1.07–1.90) 57.9

► w/o
overuse
injuries

33 847 47 1.42 (0.99–1.85) 55.5

*Total player match hours=number of games × 70 min per game × 22 players per game/60 min, CI=95% CI, MIR=Match Injury Report,
DMR=Daily Medical Report.
†11 out of 16 teams returned the DMR.
‡Without 7 injuries during training, w/o, Without; w, With.
FIH, Fédération Internationale de Hockey.
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in the circle (MIR: 9 (32.2%); video: 19 (52.7%)) or the
midfield (MIR: 11 (39.3%; video: 12 (33.4%)). In both
methods, less injuries occurred at the 25yrd zone (MIR: 6
(21.4%); video: 5 (13.9%)). In two cases (7.1%), the MIR
did not note the injury location (table 4).

Injury mechanism
Being hit by the ball was the predominant injury mechan-
ism in all recordings (MIR: 9 (32.1%); video: 18 (50.0%);
DMR: 10 (20.4%)), followed by being hit with the stick,
collision with another player and tripping. Three injuries
(10.7%) of the MIR did not mention the injury mechan-
ism (table 4).

Type of injury
In all three injury assessments, contusion was the main
type of injury (MIR: 13 (46.4%); video: 26 (72.3%); DMR:
18 (36.7%)), followed by distortions (MIR: 3 (10.7%);

video: 6 (16.7%); DMR: 10 (20.4%)) or lacerations
(MIR: 3 (10.7%); DMR: 6 (12.2%)). In six MIR documen-
tations (21.5%), the injury type was not noted (table 4).
During the tournament, three concussions were

observed: two during the match and one during training
sessions. The two match injuries reported by MIR were as
a result of being hit with a stick or ball (table 4). One
concussion was a result of a collision between two players
during training and was recorded by DMR.

Injured body parts
Most of the injuries affected the lower limb (MIR: 13
(46.4%); video: 15 (41.7%); DMR: 30 (61.2%)). In the
evaluation of the DMR, the upper limb was the second
most affected body part (11 (22.5%)), whereas MIR and
video evaluation showed head/face injuries as the second
most injured body site (MIR: 5 (17.9%); video: 13

Table 4 Injury characteristics of injuries during the Junior Hockey World Cup 2016 assessed by 3 different recording methods

Number of injuries by

Recording methods

MIR (%)
(n=28)

Video (%)
(n=36)

DMR (%)
(n=49)

Time point during the match 1st half 12 (42.9) 13 (36.1) 20 (40.8)
2nd half 15 (53.5) 23 (63.9) 21 (42.9)
Unknown 1 (3.6) 0 (0.0) 8 (16.3)

Location on the pitch Circle 9 (32.2) 19 (52.7) –

25 yard-line 6 (21.4) 5 (13.9) –

Midfield 11 (39.3) 12 (33.4) –

Unknown 2 (7.1) 0 (0.0) –

Injury mechanism Hit by ball 9 (32.1) 18 (50.0) 10 (20.4)
Hit by stick 8 (28.6) 4 (11.1) 14 (28.6)
Player contact 4 (14.3) 6 (16.7) 6 (12.2)
Surface contact 0 (0.0) 0 (0.0) 7 (14.3)
Tripping 3 (10.7) 6 (16.7) 7 (14.3)
Cramps 1 (3.6) 2 (5.5) 3 (6.1)
Overuse – – 2 (4.1)
Unknown 3 (10.7) 0 (0.0) 0 (0.0)

Injury type Contusion 13 (46.4) 26 (72.3) 18 (36.7)
Distorsion 3 (10.7) 6 (16.7) 10 (20.4)
Laceration 3 (10.7) 2 (5.5) 6 (12.2)
Abrasion 0 (0.0) 0 (0.0) 7 (14.3)
Concussion 2 (7.2) – 0 (0.0)
Cramps 1 (3.5) 2 (5.5) 3 (6.25)
Knee bursitis – – 1 (2.1)
Bruise – – 3 (6.1)
Unknown 6 (21.5) 0 (0.0) 0 (0.0)

Injured body part Head/face 5 (17.9) 13 (36.2) 8 (16.3)
Upper limb 0 (0.0) 3 (8.3) 11 (22.5)
Lower limb 13 (46.4) 15 (41.7) 30 (61.2)
Trunk 2 (7.1) 4 (11.1) 0 (0.0)
Unknown 8 (28.6) 1 (2.7) 0 (0.0)

DMR, Daily Medical Report; MIR, Match Injury Report.
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(36.2%)). In the MIR and video evaluation data on eight
injuries and one injury, respectively, did not reveal the
injured body part (table 4).

Overuse injuries
DMR reported two injuries during thematch (4.3%; 2/47
match injuries; one foot distorsion and one knee bursitis)
and three injuries during training (43.6%; 3/7 training
injuries; one knee distorsion, one fasciitis of the foot and
one foot fatigue fracture) as a result of overuse.

Injuries during training
12.5% (7/56 injuries) of all DMR recorded injuries
occurred in training. Four injuries were acute injuries
caused by a hit with the ball (finger contusion and arm
contusion), tripping (ankle distorsion) and collision with
another player (concussion). The other three injuries
were overuse injuries, as mentioned above.

Length of absence after an injury
Seven injuries (12.5%) from a total of 56 injuries reported
by the DMR led to an absence of 1 or 2 days, and eight
injuries (14.3%) led to an absence of 3 or more days. The
majority of absence days resulted after an injury during
the match (table 5).

DISCUSSION
This is the first study to analyse three different injury
recording methods (injury recording at the field side by
FIH medical officials, retrospective video analysis and
reports by the teams’ medical staff) at a single field
hockey tournament.

Overall injury data by recording technique
The most striking observation was the difference in the
overall injury numbers ranging from 24.8 to 57.9 injuries
per 1000 player match hours (PMH) among the three
recording techniques. This difference might be due to
the fact that each recording technique focusses on the
registration of different subsets of injuries.11 13 14 The
acquisition of injuries only when the umpire stops the
time clock for a new musculoskeletal complaint, as in
the MIR and video technique, can be considered as
a ‘narrow’ recording technique resulting in fewer injuries
being identified. The additional registration of medical
attention and overuse injuries, as in the case in the DMR
of our study, encompasses a wider range of injuries

(‘broad’ recording technique), leading to higher injury
numbers.11 15

The variation of the injury incidence by different
recording techniques is reflected by the reported range
of data in the literature. The reported 1000 PMH injury
incidence in men`s field hockey reveals a range between
12.3 injuries/1000 PMH (Dutch elite hockey players;
questionnaire on health problems answered by the
player), 47 injuries/1000 PMH (Olympic Games 2004,
team physician injury report form), 48.3/1000 PMH for
men (professional international field hockey tourna-
ments, match injury report forms frommedical officials),
and 86 injuries/1000 PMH in boys (international elite
youth field hockey tournaments, match injury report
forms from medical officials).1 8 16 17

A comprehensive injury base has not been built up due
to the heterogeneity of recording methods in youth and
adult field hockey.9 Our data from a single field hockey
tournament clearly show that the currently available
injury assessment methods reveal different injury num-
bers. Therefore, defining a standardised injury recording
procedure in field hockey should be defined.

Injury characteristics by recording technique
All injury assessment methods showed that most of the
injuries occurred during the second half of the game,
which has been shown before in other studies.1 10 The
circle has been shown to be themain location for injuries,
as revealed in previous studies.1 8 10 The MIR, however,
registered most injuries in the midfield, which has not yet
been shown in other studies.
One of the most important and challenging aspects of

injury research is the correct recording of the injury
mechanism.11 15 Interestingly, in the here presented
data of the video analysis, a hit by a ball was the reason
for an injury in 50% of cases. This incidence was much
higher compared to the recordings of the other two
methods. It is suggestible, that a person registering inju-
ries at the sideline might not be able to correctly state
whether an injury was caused by a hit of a stick or
a (deflected) ball. In our experience, this situation is
sometimes even difficult to evaluate by video. In video
cases, however, slowmotion and close-up views will usually
disclose the body part and mechanism of injury.
All three recording methods documented contusions

as the most frequent injury. It stands out that the video
analysis demonstrated that the most common injuries
were contusions (72%) but did not reveal injuries as
abrasion or bruises. This finding might have an obvious
reason as the video analysis of injuries only reveals the
acute status. A developing haematoma, abrasion, or any
other injury sequela, such as a concussion, can only be
examined by medical personnel on the pitch. DMR
recording technique is therefore themost valuable assess-
ment technique in the case of evaluating injury types.
The lower limb is the most affected site in previously

published studies referring to injured body parts in field
hockey.8 16 18 This was also shown by the three recording

Table 5 Number of absence days after an injury as
reported in daily medical reports by the team’s medical staff

Injuries (n)

Absence days

None (%) 1–2 (%) >3 (%)

All injuries (n=56) 41 (73.2) 7 (12.5) 8 (14.3)
► Injuries during thematch 37 (90.2) 6 (85.7) 6 (75.0)
► Injuries during training

sessions
4 (9.8) 1 (14.3) 2 (25.0)
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techniques in the here presented study. By video analysis,
36% of the injuries affected the head and face as
the second most injured body part. This percentage was
twice as high as in the recorded numbers by the two other
methods. As stated above, it might have been difficult to
see which body part was injured. Video analysis and phy-
sical examination by the teams’ medical staff may best
document the injured body part correctly. It is important
to note that the MIR had a very high number of unknown
injured body parts (29%), hinting at a weakness of this
recording technique.

Concussions
Special attention has to be directed to the assessment of
concussion. A consensus group of seven different sports
has lately defined video signs for concussion.19 In this
paper, however, we excluded video analysis as a tool to
diagnose concussions.We believe those clinical symptoms
and physical findings at the field site are still the most
reliable signs to diagnose a concussion. In our analysis,
two concussions were documented by the MIR during
competition. The DMR classified these two head injuries
as head contusion and not as concussions. The medical
staff of a team has the best position to define the severity
of a head injury. Their medical attention comes the clo-
sest to the athletes. They have the position for follow-up as
concussion symptoms can evolve over time and become
apparent later during or after the match.

Overuse injuries
Overuse injuries have not yet been assessed comprehen-
sively in field hockey. We found one report of overuse
injuries in Dutch elite field hockey stating a prevalence of
14% by self-assessing questionnaires of the players.17 In
our data, 16.1% (9/56 injuries) were defined as overuse.

Injuries in training
Using the DMR enabled us to trace injuries that occurred
in training sessions. We found that 12.5% of all injuries
occurred in training. The number of training hours were
not documented and therefore injuries per 1000 player
training hours could not be calculated. However, we can
conclude that training injuries exist and that they consist
of the same injury types as match injuries (eg, contusion,
distorsion, concussion). Almost half of all injuries in train-
ing were overuse injuries, meaning injuries without
a direct causative event.

Limitations
It was not possible to overlay and cross-check all injuries of
the three injury recording methods, because the record-
ing of the match time of an injury differed among the
methods. In addition, the player numbers were deliber-
ately not noted (anonymous data sampling) making it
impossible to correctly assign one injury to all three
recording methods.
Another limitation was the incomplete data in some

categories. Especially, in the MIR incomplete data were
frequent in recording of injury types (21.5%), injury

mechanism (10.7%), and injury location (7.1%). The
incompleteness of data in medical report forms is
a known problem, as exemplified in other sports, such
as in football.20 We have made the same observation in
professional field hockey.8

CONCLUSIONS
None of the three analysed injury assessment tools
resulted in a comprehensive data collection. This does
not allow for valid conclusions and injury prevention
advices. Therefore, uniform injury definition, recording
method, and analysis will be necessary to achieve consis-
tent injury recording. Other team sports have already
established consensus about injury definition and data
collection procedures, such as football and rugby.21 22

All here presented injury recording techniques have
assets and drawbacks. To further advance injury research
in field hockey, the strengths of the here analysed record-
ing techniques should be brought together for
a synergistic injury assessment (table 6). A group of (offi-
cial) independent superordinate ‘injury experts’ should
be assigned to master this logistic task. In praxis, each
single injury documented by one method should be

Table 6 Advantages of three different injury recording
techniques in field hockey

Recording
technique

Advantages in
assessing— Reason

MIR ► Basic injury data ► Official personnel
at the field side

► Official personnel
of the FIH

Video ► Injury
mechanism

► Injured body part

► Replay
► Slow motion
► Close-up view

from different
angles

DMR ► Injury type
(concussion for
example)

► Injured body part
► Injuries without

time stoppage of
the umpire

► Overuse injuries
► Absence days
► Recording of

exact medical
diagnosis, for
example,
fracture (X-ray),
concussion
(symptoms might
become
apparent after
the match)

► Focuses on the
well-being of the
athlete

► Direct medical
treatment of the
injured player on
the field

► Medical
observation of the
player after
matches

► Access to
diagnostic results

DMR, Daily Medical Report; FIH, Fédération Internationale de
Hockey; MIR, Match Injury Report.
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counter checked by the other methods. Strengths of one
method will make up for weaknesses of the other meth-
ods, for example, slow-motion video assessment to detect
the injured body part of a fast moving, deflected ball or
physical examination by the team’s medical personnel for
a clinical diagnosis of a concussion. Surely, this synergistic
injury assessment will be time consuming, labour- and
cost-intensive. In reward, however, it could consolidate
and promote the efforts to implemented effective injury
prevention and health protection of (young) hockey
players.
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