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In juries in high-skilled and low-skilled soccer:

a

prospective study
T.D. Poulsen MD, K.G. Freund MD, F. Madsen MD and K. Sandvej MD
Department of Orthopaedic Surgery, Esbjerg Central Hospital, Denmark

Fifty-five male soccer players organized in three teams,
one high and two lower ranking, were followed prospectively during 1 year to register the rate, type and severity
of injuries in highly skilled and low-skilled players.
The injury rate of the low-skilled players was significantly higher than that of the better players. The reason for
this is that low-skilled players play in more competitions
and this is where injuries tend to occur. When we
stratified on game/practice, the low-skilled players' excess
risk disappeared and no difference was found in the
severity of injuries.
Different ways of collecting data in epidemiological
studies of soccer are discussed and it is concluded that the
most precise and accurate collection of data can only be
obtained by direct supervision and examination of soccer
players in the field.
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Soccer is universally popular and the most widespread sport in the world1-3. Being a contact sport it
leads to a relatively high incidence of injuries, and
recently there has been increasing interest in analysing the epidemiological and traumatological pattern
of soccer injuries.
There have been some discrepancies in the
reported frequencies and types of injuries1, which
might be a consequence of different ways of
obtaining information. To achieve optimal data
collection we therefore designed this study as a
prospective register of injuries, recorded by direct
supervision in the field; the primary aim was to detect
possible differences in the injury rate, type and
severity in high-skilled and low-skilled soccer play-

ers.

clubs and 100 000 licensed registered senior players.
The senior league system is organized in 11 levels,
the highest being Division I and the lowest being
Serie 6.
The study was designed as a cohort study. During
the tournament year of 1986 we followed three teams
comprising 55 players: one top team playing in
Division I (group A) and two lower ranking teams
playing in Serie 3 and 5, respectively (group B) (Table
1). Each player was asked about his active years
playing soccer.
During the year the practice and the game time was
recorded (Table 2), and personal consultations were
made by the authors once or twice a week to register
any injury occurring during scheduled games or
practices which caused the player to miss the next
game or practice session2.
The statistical tests used were the Mann-Whitney
test, when comparing data on an ordinal scale, and
the x2 test with stratification4 using the
Mantel-Haenzel test. The level of statistical significance was P < 0.05.

Table 1. Age and experience distribution (medians and first to
third quartiles)

GroupA
Group B
*

Material and methods
In Denmark male soccer is organized by the Danish
Football Association (DBU) with approximately 150
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No. of
players

(years)

Years playing
soccert

19
36

24 (21-28)
27 (24-30)

18 (13-24)
14 (11-16)

Not significant; t significant

Table 2. Time of exposure (medians and first to third quartiles)

Group A
Group B

Game hours*

Practice hourst

41 (20-58)
28 (23-34)

191 (108-244)
33 (16-48)
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Age*

*

Not significant; t significant
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Results

The location and type of injuries are shown in Table
6. Of the 57 injuries, 54 (95%) were sited in the lower
extremities with foot/ankle and knee injuries being
the major groups of injuries, 40 and 22% respectively. There were 37 (65%) traumatic injuries, while
the remaining 20 were over-use injuries (15 of these
were strains of groin or thigh muscle).

A total of 57 injuries was recorded, and an overall
injury rate of each group was calculated (Table 3). The
relative risk for injuries in group B (low-skilled
players) was 1.81 (P = 0.02), but this excess risk is
primarily because the low-skilled players in group B
have more game hours than group A, and that the
injury rate during games is four times that of practice.
When we stratified at game/practice the difference in
injury rate between groups B and A nearly disappeared (Table 4) and the Mantel-Haenzel adjusted
relative risk for injuries in group B became 1.16 (P =
0.60).
Analysis of injury rates for both groups related to
age and experience showed no statistically significant
difference: 36 (63%) of the injuries were game
injuries, while 21 (37%) were sustained during
practice. Two-thirds (37) of all injuries were single
injuries without any opponent being involved.
The severity of injuries is shown in Table 5 in terms
of absence from the game after the injury2.

Discussion
Keller et al. reviewed six major studies of soccer
epidemiology and prosposed guidelines for future

studies'.

We find that the most critical point in soccer injury
studies is the data collection system. A number of
different ways have been used to obtain information:
(1) attendance at emergency departments3'5 or
special sports injury clinics6; (2) from insurance
claims reports8'9; (3) questionnaires10.
The injury rates that we found correspond to the
findings of Ekstrand2 of a practice injury rate of 7.6
per lOOOh and a game injury rate of 16.9.
Registrations from an emergency department3
revealed a game injury rate of only 2.2 per 1000 h,
while the questionnaire performed by Weightman
and Browne10 showed an injury rate of 3.65 per
1000h without specification of whether the injuries
were sustained during practice or game. As expected,
these findings underestimate the rate of injury as a
consequence of the selective data collection.
In our study, the lower ranking players had a
higher overall injury rate than players with higher

Table 3. Non-stratified injury rate

Group A
Group B

No. of
injuries

Time of
exposure (h)

No. of injuries
per 1000 h*

29
28

4199
2246

6.91
12.47

* Significant

Table 4. Stratified injury rates (Mantel-Haenzel test)
Time of
exposure (h)

No. of
injuries

Game*
Group A
Group B
Practice*
Group A
Group B

Table 5. Severity of injuries
No. of injuries
per 1OO0h

15
21

759
1015

19.76
20.69

14
7

3440
1231

4.07
5.69

Group A
Group B
Total

Minor

Moderate

Major

Total

No. (%)

No. (%)

No. (%)

No. (%)

7 (24)
9 (32)
16 (28)

17 (59)
14 (50)
31 (54)

5 (17)
5 (18)
10 (18)

29 (51)
28 (49)
57 (100)

X2 = 0.52; d.f. = 2; P = 0.77
The degrees of severity are defined as follows2:
No absence from game
Minor:
Moderate: Absence from at least one, but less than, five games
Absence from more than four games
Major:

* The difference between Group A and B is not significant
After stratification on type of play (game/practice), the relative
risk of injuries in Group B is 1.16; there is thus no significant
difference between Group A and B (X2 = 0.27, P = 0.60).

Table 6. Type and location of injuries

Foot
Contusion

Vulnus
Sprain
Dislocation
Fracture

Total

Location

Type
Ankle

Leg

Knee

3
2

1

Other
Total

12

11

1

Other

1

13

10

Strain

Groin

1

1

5
2

Thigh

13

9

6

10

6

3
4

The four injuries listed under 'Other' were: two cases of broken teeth, one of a fingersprain and a case of low back pain
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0
4
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rank, but this apparent difference disappears when a
stratified analysis, taking account of the uneven
distribution of game/practice time, is carried out.
There have been contradictory reports concerning
the injury rates in top level and lower level players.
Sandelin et al.8 and Roaas and Nilsson9 found more
injuries in the higher ranking teams, while Peterson
and Renstrom" found no difference in the rates of
injury between the players of the different divisions.
Weightman and Browne"0 found fewer injuries in
professional players than in amateurs. We find that
these discrepancies are a consequence of different
ways of obtaining data rather than a reflection of a
true relationship. A precise and accurate collection of
data can only be obtained by direct supervision and
examination of players in the field212' 13.
Absence from the game is a more reliable parameter concerning the severity of injuries than
absence from practice, as the top players, when
injured, more often than lower ranking players,
attend the training sessions to perform modified
exercises to keep in shape. According to this, no
difference in the severity of injuries between the
higher and lower ranking teams was found, though it
should be noted that the five players from group A
with major injuries were unable to participate in
games for 6, 9, 13, 14 and 23 games respectively,
while the five players from group B with major
injuries were absent from five to eight games.
Weightman and Brownel0 found fewer, but more
serious, injuries in professionals than in amateurs.
The findings of Roaas and Nilsson9, in their
insurance study of a higher injury rate in top teams,
may reflect that injuries do not necessarily happen
more often in higher ranking teams but that they may
be more serious, as it must be assumed that the
probability of an injury becoming an insurance matter
rises proportionately with its seriousness.
The size of study does not permit splitting it further
for a more detailed analysis concerning the circumstances under which the injury happened; yet it
allows us to conclude that in order to reduce the
overall incidence of soccer injuries, attention must be
drawn to the lower ranking teams, which comprise
the bulk of the world's soccer players. Often these

players perform their games and practices under
insufficient supervision, on poor playing fields and
with a minimum of knowledge of sports physiology
and the proper care of injuries.
Correcting these conditions is a task for the
national and international football associations - and
the physicians who have an interest in sports
medicine. Ekstrand showed in 1982 that intervention
does have an astonishing effect in reducing injuries.
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