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Purpose: Small-field soccer is a popular type of amateur sports worldwide. One type of
small-field soccer growing in popularity is bubble-soccer, but injury risks and injury patterns
are still unclear. This study investigates the factors influencing injuries in bubble-soccer for
the first time.

Materials and Methods: This prospective cohort study of an outdoor tournament investi-
gated the injury incidence and injury patterns as well as the factors influencing injuries in
bubble-soccer matches. Data were collected according to the statement on data collection and
injury definition. Preparation and physical outcome were assessed for both sexes.

Results: Of 145 players (104 men, 41 women), 58 players sustained 94 injuries during the
tournament and 64% of injuries affected the lower extremities. The most common traumatic
injuries were skin lesions (37.5%), acute pain (15.6%) and contusion (7.8%). More female
players (3818.2/1000 h bubble-soccer) than male players (1474.4) were affected by injury,
mostly to the knees or the head. Also, women significantly more often reported neck pain
than men (p<0.042); 29.0% of players felt uncomfortable wearing the bubble, and 21.4%
reported neurological symptoms such as headache or dizziness after the match.
Conclusion: Bubble-soccer shows a relatively high injury incidence. Women had a higher
injury incidence and were more often affected by traumatic injuries to the head and neck
including feeling of discomfort and headache or neck pain after the match. Adequate
preparation seems to be essential for injury prevention, and players should recognise the
high injury risk of bubble-soccer.
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Introduction

Soccer is the most popular type of sports with more than 300 million players
registered in soccer clubs worldwide.'” The majority of soccer players play at the
recreational level, and amateur tournaments represent a typical match mode.** As
a result of the popularity of soccer, more and more soccer variations are being
invented. These soccer variations often constitute adaptations to specific environ-
ments. Examples are beach soccer played on sandy beaches and in warmer regions
and futsal, a type of indoor soccer with specific regulations, which is played in halls
or gyms. Blind soccer is adapted to the needs of blind players and walking soccer to
the requirements of elderly players.>® Another new type of soccer is bubble-soccer,
which is played on a small-field soccer pitch. As an outdoor event, bubble-soccer is
played on grass and, as an indoor event, on artificial turf. This sports trend has its
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own regulations, and players have to wear a huge air-
inflated balloon over their torso and head for protection.”
The unique combination of traditional small-field soccer
and the use of extraordinary protection wear allows players
to bump into each other, so that the resulting collisions and
falls cause little or no injury. However, it is not yet clear
whether the protection wear and current regulations are
suitable for preventing injuries.

Epidemiological injury data are sufficient in national
and international professional soccer'®"'* but rare in regis-
although
available.>® Scientific injury data on small-field amateur

tered recreational soccer, some data are
soccer tournaments have been published recently,® and
first scientific reports are now available on the injury
patterns of other soccer trends such as beach soccer and
futsal.'*™'> However, no scientific injury data on bubble-
soccer are yet available in the literature. The question is
whether the injury patterns of this type of soccer-related
sports are comparable to those of traditional small-field
soccer. The hypothesis of this study was that bubble-

soccer has its own specific injury profile.

Materials and Methods
Study Population

The investigated national annual bubble-soccer tournament,
which
‘Medimeisterschaften” in 2018-2019, was analysed in

took place during the student festival
a prospective cohort study. The players of 51 teams were
analysed regarding injuries, perception and well-being dur-
ing the bubble-soccer matches. Men and women played in
mixed teams. All players who participated in at least one
match of the tournament were included in the injury inves-
tigation. Exclusion criteria were missing or incomplete

injury reports and players injured before the tournament.

Tournament Rules

As outdoor events, small-field bubble-soccer tournaments
are played on natural grass. According to the 1-day tour-
nament mode, each team plays 6 matches in the first
round, and the best two teams of each group play in the
knockout phase. One match takes 8 minutes. Match rules
of bubble-soccer tournaments are basically aligned to the
international rules of football of the World Football
Association FIFA (www.fifa.com). Several rules have
been adapted to the specific conditions applying to bubble-

Soccer:

1. Only registered students are allowed to play in the
tournament. Participants need to present an identity
card and an official student ID-card issued by their
university.

2. The mixed teams are formed by male and female
players.

3. A minimum of 4 players per team is required.

4. The starting teams consist of 4 players each, mean-
ing 4 outfield players per team without a goalkeeper.

5. The field measures 30 metres by 20 metres with two
goals measuring 5 metres by 2 metres (small field).

6. Every player is required to wear a bumper or bubble.

7. There is no hand foul, and goals are allowed to be
scored with the bumper and every part of the body.

8. The number of substitutions of players during the
match is not restricted.

9. There is no offside rule.

10. Matches last 8 minutes.

11. Bumping is only allowed from the front and the
side. Bumping from behind is restricted and rated
as foul play.

12. Only indirect free kicks are awarded to the teams,
for which the opponents have to leave a distance of
at least 2 metres.

13. Penalty kicks are played from the 9-metre spot.

14. Players committing a foul or unfair play may be sent
off for 2 minutes.

15. More severe fouls and insults to the referee or other
players may be punished with a 2-minute penalty for
the offending team plus exclusion of the offending
player from the tournament.

16. The first round consists of 6 groups with 5 to 6
teams each.

17. The knockout phase includes the last 12 teams.

The principle aim of this new sports trend is playing
soccer with a high fun factor. Wearing the bubble while
playing allows the players to bump into each other while
their bodies are protected as much as possible. The official
sportive aim of this trend sports is scoring goals, but
a secondary aim is the fun of colliding, falling and rolling
in the bubble on the floor (Figure 1).°

Data Collection
Data started with a
administered questionnaire developed by this

self-
study

collection standardised

group. The questionnaire was based on previous epidemio-

logical studies on amateur soccer by this study
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Figure | Player wearing a bubble.

group,”*'®!'7 the consensus statement established by

Fuller et al (2006) and the UEFA model for injury analysis
in soccer."®!” Four weeks before the bubble-soccer tour-
nament, all participating players were informed about the
epidemiological injury investigation of the entire tourna-
ment. At the beginning of the tournament, all team cap-
tains were briefed on the study guidelines by email and in
an instructional course in the morning of the match day.
Additionally, each player received the study design and the
questionnaire with informative consent in print. The ques-
tionnaire requested personal and anthropometric data, spe-
cific bubble-soccer data, injury patterns and factors
influencing injuries. Of particular interest was information
on match preparation, well-being and perception.

After the last match of the day, all completed ques-
tionnaires were collected. The incidence of injuries was
assessed by means of the questionnaire, with special
emphasis on traumatic and overuse injuries as defined in
the literature.'® Additionally, the affected body sites were
analysed as well as the type of injury and the individual
match exposure during the tournament (in minutes
played). The injury incidence was calculated as the num-
ber of injuries per 1000 h match exposure. Exact data on
the training exposure of each player before the tournament
were lacking. Sustained injuries were diagnosed, if neces-
sary, by the medical staff of the tournament provided by
the ‘Deutsche Rote Kreuz’ (German Red Cross). The
study design was approved by the Ethics Committee of
the University of Regensburg (No. 11-167-1-101).

Statistical Analysis

Continuous data are presented as mean + standard devia-
tion (SD) and categorical data as frequency counts (per-
centages). Proportions between two groups were compared
with the Fisher’s exact test and continuous variables with
the #-test. Incidence rates were compared with an exact test
based on the Poisson distribution. The level of significance
was set to p<0.05 and high significance to p<0.01. All
analyses were done using IBM SPSS Statistics, version
22.0 and R (version 3.0.3).

Results

Of the complete study population of 255 players, 145
players (56.9%) were included in the first injury analysis
of bubble-soccer. One hundred and ten players were
excluded because of incomplete or missing injury data,
resulting in a drop-out rate of 43.1%. No differences in
mean age were found between men and women (Table 1).
Male players had significant (p<0.0001) more playing time
than female players.

Male players had significantly (p<0.0001) more often
participated in regular soccer training before the tourna-
ment than female players. Most study participants had
no experience in playing bubble-soccer (66.9%), but

male players had significantly more experience
(p=0.003) in playing bubble-soccer than female players
(Table 2).

Overall, 94 injuries occurred in 58 players (40.0%).
The overall incidence in 1000 hours of bubble-soccer
was 1474.4 in male players and 3818.2 in female players.
68.1% of all injuries were traumatic injuries without any
statistically significant difference between men and
women. 31.9% of all injuries were overuse injuries, and
here the percentage of women was significantly higher
than that of men (p <0.048). Six players sustained both
overuse and traumatic injuries (Table 3).

The most frequent traumatic injuries were skin lesions
(37.5%), acute pain (15.6%) and contusion (7.8%).
Concussion was diagnosed in two patients (5%). The
body sites most frequently affected by traumatic injury
were the knees (25%), the head (15.6%) and the feet and
ankles (15.6%). Female players sustained significantly
(p<0.042) more often traumatic injuries to the neck than
male players. The body sites most affected by overuse
injuries were the head (26.7%), the knees (23.3%) and
the neck (16.7%) without any significant differences
between men and women (Table 4).
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Table | Anthropometric and Specific Bubble-Soccer Data

Table 3 Injury Incidence and Injury Pattern in Bubble-Soccer

Male Female Total, n = 145
Players, n = | Players, n = | Mean (£ SD)
104 Mean 41 Mean (£
(x SD) SD)
Anthropometric data
Age (y) 229 (£ 24) 21.9 (£ 2.1) 22,6 (+ 2.4)
Height (cm) 184.0 (£ 7.8) | 170.6 (£5.9) | 180.3 (x9.6)
Weight (kg) 81.2 (x 10.0) | 63.2 (+6.3) 759 (£ 12.2)
BMI (kg/cm?) 239 (2.0 21.7 (£ 1.8) 233 (£ 22)
Playing time
Total playing time | 2401 550 2951
in the
tournament
(min)
Mean playing time | 23.1 (x 13.3) | 13.4(£8.8)* | 20.4 (+ 12.9)
per player in the
tournament (min)

Note: *p<0.01.

Eighty percent of all injuries were caused by contact
with other players on the field. The most common injury
mechanisms were movements specific for bubble-soccer
such as collision of the bubbles (47.0%) and falls to the
ground (45.0%). Injuries were caused by both attack and
defence movements (Figure 2).

Of all players, 90.3% felt protected by the bubble,
whereas 29% felt uncomfortable wearing the bubble,
mainly due to bad air (35.7%), collisions (23.8%), feeling

Table 2 Details on Bubble-Soccer

Male Female Total, n =
Players, Players, 145 (%)
n = 104 n = 41

n (%) n (%)

Football experience 36 (34.6%) 2 (4.9%)** 38 (26.2%)

before the tournament

Experience in bubble-soccer

No experience 62 (59.6%) 35 (85.4%) 97 (66.9%)

Experience 42 (40.4) 6 (14.6)** 48 (33.1)
- Rarely played before 26 (25.0%) 4 (9.8%) 30 (20.7%)
- Occasionally, now and | |5 (14.4%) 2 (4.9%) 17 (11.7%)
then

- Regular and frequent I (1.0%) 0 (0.0%) 1 (0.7%)

experience in playing

bubble-soccer

Note: *p<0.01.

Male Female Total,
Players, Players, n =145
n =104 n =4l
Overall injuries
Injured players in n (%) 39 (37.5%) | 19 (46.3%) 58 (40.0%)
Total amount of injuries 59 35 94
Injuries per player 0.57 0.85 0.65
Injury incidence in 1474.4 3818.2 1911.2
1000 h football
Traumatic injuries
Injured players in n (%) 30 (28.8%) | 10 (24.4%) 40 (27.6%)
Total amount of injuries 44 20 64
Injuries per player 0.42 0.51 0.46
Injury incidence in 1000 1099.5 2181.8 1301.25
h football
Overuse injuries
Injured player in n (%) 13 (12.5%) | 11 (26.8%)* | 24 (16.6%)
Total amount of injuries 15 15 30
Injuries per player 0.14 0.36 0.21
Injury incidence in 1000 h 3249 1200 487.97
Players with both traumatic | 4 (3.8%) 2 (4.9%) 6 (4.1%)
and overuse injuries in n(%)

Note: *p<0.05.

of tightness (14.3%) and heat (11.9%). 21.4% of the
players reported neurological symptoms during the match
and afterwards. Female players tended to have more neu-
rological symptoms than male players, but the result was
not statistically significant. The most common neurologi-
cal symptoms were headache (13.8%), dizziness (8.3%)
and neck pain (9.0%). However, female players experi-
enced significantly more often (p<0.009) neck pain than
male players (Table 5).

Discussion

The first scientific investigation of bubble-soccer shows
that this trend sports is a dangerous type of sports with
a high injury incidence. The injury incidence with overall
1911 injuries in 1000 hours sports exposure indicates that
bubble-soccer has a higher injury risk than regular soccer
at amateur or elite levels.”*"'*'” Bubble-soccer has an
even higher injury risk than other types of soccer such as
futsal or beach soccer.'” ' Also, surveys of traditional
small-field soccer tournaments have shown that the injury
incidence of regular soccer on small fields is much lower
than that of bubble-soccer.* This study showed that most
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Table 4 Type and Body Site of Injuries in Bubble-Soccer

Male Female Total,

Players, Players, n (%) | n (%)

n (%)
Traumatic injury — n =44 n =20 n =64
type of injury
Fracture 0 (0.0%) 0 (0.0%) 0 (0.0%)
Distortion | (2.3%) I (5.0%) 2 (3.1%)
Rupture | (2.3%) 0 (0.0%) 1 (1.6%)
Contusion 4 (9.1%) I (5.0%) 5 (7.8%)
Strain | (2.3%) 1 (5.0%) 2 (3.1%)
Luxation 0 (0.0%) 0 (0.0%) 0 (0.0%)
Skin lesion 20 (45.5%) | 5 (25.0%) 24 (37.5%)
Concussion 2 (4.5%) 0 (0.0%) 2 (3.1%)
Dental injury 0 (0.0%) 0 (0.0%) 0 (0.0%)
Acute pain v 4 (20.0%) 10 (15.6%)
Unclear 9 (20.5%) | 7 (35%) 16 (25%)
Others | (2.3%) I (5.0%) 2 (3.1%)
Traumatic injury — n =44 n=20 n = 64
body region
Head 6 (13.6%) | 4 (20.0%) 10 (15.6%)
Neck or vertebra I (2.3%) 3 (15.0%)** 4 (6.3%)
Shoulder and upper 2 (4.5%) 2 (10.0%) 4 (6.3%)
arm
Elbow and lower arm | 3 (6.8%) 0 (0.0%) 3 (4.7%)
Hand and wrist 7 (15.9%) 0 (0.0%) 7 (10.9%)
Trunk and hip 3 (6.8%) 2 (10.0%) 5 (7.8%)
Knee 10 (22.7%) | 6 (30.0%) 16 (25.0%)
Upper leg I (2.3%) I (5.0%) 2 (3.1%)
Lower leg 2 (4.5%) 0 (0.0%) 2 (3.1%)
Ankle and foot 8 (18.2%) | 2 (10.0%) 10 (15.6%)
Unclear | (2.3%) 0 (0.0%) 1 (1.6%)
Others 0 (0.0%) 0 (0.0%) 0 (0.0%)
Overuse injuries — n=15 n=15 n =30
body site
Head 5 (33.3%) 3 (20.0%) 8 (26.7%)
Neck or vertebra | (6.7%) 4 (26.7%) 5 (16.7%)

(Continued)

Table 4 (Continued).

Male Female Total,

Players, Players, n (%) | n (%)

n (%)
Shoulder and upper 1 (6.7%) 0 (0.0%) 1 (3.3%)
arm
Elbow and lower arm | 0 (0.0%) 0 (0.0%) 0 (0.0%)
Hand and wrist | (6.7%) | (6.7%) 2 (6.7%)
Trunk and hip 0 (0.0%) 0 (0.0%) 0 (0.0%)
Knee 3 (20.0%) | 4 (26.7%) 7 (23.3%)
Upper leg 0 (0.0%) 0 (0.0%) 0 (0.0%)
Lower leg 0 (0.0%) 0 (0.0%) 0 (0.0%)
Ankle and foot 2 (13.3%) | 2(13.3%) 4 (13.3%)
Others 2 (13.3%) | (6.7%) 3 (10.0%)

Note: **p<0.01.

injuries sustained in bubble-soccer affect the lower extre-
mities, the head and the neck. Injury distribution is similar
to that in amateur and professional soccer, thus indicating
a similar need for injury prevention strategies.”**' Beside
traumatic injuries, this study also investigated overuse pain
and complaints during and after the bubble-soccer tourna-
ment. For the first time, this study showed a high percen-
tage of players with head and neck pain as well as knee
pain.

In traditional soccer, female players have a higher
injury incidence than male players, especially with regard
to some types of injury.?*** Because this tournament was
played by mixed teams, this study provides a unique view
on sex-specific differences in bubble-soccer. As a potential
result of gender-mixed teams, women sustained both more
overuse injuries and more traumatic injuries to the head,
neck and lower extremities, most likely because of their
higher physical vulnerability of these body sites.”**> One
further potential consequence of less developed neck mus-
cles in women is the higher risk of neurological symptoms
and concussion in bubble-soccer and other sports.”® Thus,
the higher injury incidence of women in this tournament
may be due to the participation of mixed teams, in which
male players with a higher body weight bump into shorter
female players with a lower body weight. Therefore, one
important strategy to decrease the injury rate of women in
bubble-soccer is the avoidance of mixed teams.
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Contact injuries

No contact
20%

| Falltothe ground
45%

Figure 2 (A—C) Injury patterns in bubble-soccer.

This study showed that players feel safe in the bub-
ble during the game; however, a majority of players
complained about discomfort and neurological symp-
toms during the game. Therefore, it should be investi-
gated whether the bubble covering the player’s torso and
head really offers the expected protection. The bubble
reduces the impact of the bump against other players or
with the ground. However, this impact also leads to
unexpected movements of the bubble, which often result
in falling to the ground and subsequent rolling on the
ground. Additionally, this study showed the lower extre-
mities to be the body site most affected by both trau-
matic and overuse injuries. The reason behind this
finding is that the lower extremities are hardly protected
in bubble-soccer. In soccer and other types of ball
sports, prevention of knee and ankle injuries starts
with adequate preparation and warm-up programmes
before sports activity.>**”*® Before the investigated
bubble-soccer tournament, hardly any adequate prepara-
tion or warm-up programme was carried out, which may
be the main reason for the high number of injuries to
the lower extremities. Also, the fact that bubble-soccer
was a new experience for the majority of players leads
to the conclusion that unexpected movements and falls
may influence the occurrence of injuries. In the knowl-
edge that bubble-soccer is not a frequently played type
of sports but a sports trend played at certain events, it is
questionable how players may improve their experience
or skills and consequently their behaviour and preven-
tion performance.

For the practical routine of future bubble-soccer
matches, it is essential to improve match regulations, pro-
tection behaviour and physical

wear, players’

Mechanism of injuries

Time of injury

During defense

Collision between

preparation.”” In well-organised types of sports such as
soccer and handball, staff members and organisation teams
help improve injury prevention. Also, injury prevention is
furthered by soccer associations adapting match regula-
tions or by team coaches implementing structured training
and warm-up programmes. In general, investigations into
the injury profile of men and women are essential for
assessing the success of implementing warm-up pro-
grammes to improve injury prevention on field.***°
Sports trends at events or festivals as usually seen in
bubble-soccer show the limitations of such injury preven-
tion strategies.

This study has some limitations that should be consid-
ered when interpreting the data. This study has a relatively
small sample size but represents the first and only existing
study on the injury risks of this popular sports trend.
Additionally, this study has a relatively high dropout
rate; however, the rate is comparable to that of other
previously published injury surveys in amateur sports.
The setting and structure of amateur sports events some-
times weakens the methodology of a study. Nevertheless,
this study provides unique data on a popular sports trend
tournament in Europe with a structured data sample based
on scientific guidelines. The medical service provided
during the tournament may also represent a weakness of
this study because diagnoses were only based on the
assessment by medical staff during the tournament.
Besides the medical assessment on field, this study pro-
vides no further diagnostic or therapeutic value or out-
come. But this first scientific study represents the basis
for future studies to implement reliable rules for bubble-

soccer including standardised prevention and warm-up
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Table 5 Perception During and After the Bubble-Soccer
Tournament

Male Female Total,
Players, Players, n =145
n=104n(%) | n=41 n (%) (%)

Feeling/perception/atmosphere/sensation in the bubble

Perception of being 97 (93.3%) 34 (82.9%) 131 (90.3%)
protected by the

bubble

Presence of an 26 (25.0%) 16 (39.0%) 42 (29.0%)

unpleasant feeling

Unpleasant feeling due to:

- Bad air 11 (42.3%) 4 (25.0%) 15 (35.7%)
- Feeling of tightness | 2 (7.7%) 4 (25.0%) 6 (14.3%)
- Collisions 4 (15.4%) 6 (37.5%) 10 (23.8%)
- Falls to the ground | 3 (11.5%) 1 (6.3%) 4 (9.5%)

- Helplessness 2 (7.7%) 0 (0.0%) 2 (4.8%)

- Heat in bubble 4 (15.4%) 1 (6.3%) 5 (11.9%)
Neurological 20 (19.2%) 11 (26.8%) 31 (21.4%)
symptoms

- Dizziness or vertigo | 9 (8.7) 3(7.3) 12 (8.3)

- Headaches 13 (12.5) 7 (17.1) 20 (13.8)
- Nausea 6 (5.8) 2 (4.9) 8 (5.5)

- Vomiting 0 (0.0) 0 (0.0) 0 (0.0)

- Amnesia 0 (0.0) 0 (0.0) 0 (0.0

- Neck pain 5(4.8) 8 (19.5)** 13 (9.0

- Feeling unwell 4 (3.8) 1 (2.4) 534
No neurological 84 (80.8%) 30 (73.2%) 114 (78.6%)
symptoms

Note: **p<0.01.

programmes comparable to those in other amateur ball

sports.>*?’

Conclusion

Bubble-soccer is a new sports trend with a high injury
incidence. Women had a higher injury incidence, more
traumatic injuries to head and neck and experienced more
discomfort including headache or neck pain after the
match. Adequate preparation before playing bubble-
soccer seems to be essential for injury prevention, and
players should recognise the high injury risk of this
sports trend. In addition to physical preparation, match
regulations with clear restrictions are required as well as
changes in players’ behaviour or improvement in protec-
tion equipment.
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